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Organisation for Economic Co-operation and Development
EPA Oil and Hazardous Materials/Technical Assistance Data
System

U.S. EPA Office of Pesticide Programs

EPA Office of Prevention, Pesticides and Toxic Substances
U.S. EPA Office of Research and Development

U.S. Occupational Safety and Health Administration
Ochratoxin A

Phosphate buffered saline

Positive control

Pesticide Data Sheets

Picogram

Packing group

Photoinhibition factor

Poisons Information Monographs

Acid/base dissociation constant

Partial Least Squares (analysis)

EPA Pesticide Product Information System

Precipitate

Quality assurance

Quality control

Coefficient of determination

Spearman correlation coefficient

Registry of Cytotoxicity

Registration, evaluation, authorisation and restriction of chemicals
Registry of Toxic Effects of Chemical Substances

The Right-to-Know Network

Standard deviation

OECD Screening Information Data Sets

Scientific Information Service

Sodium lauryl sulfate

Study management team

Standard operating procedure

BALB/c mouse fibroblasts, clone A31 (ATCC # CCL-163)
Toxic Exposure Surveillance System

Test guideline

U.S. EPA Toxics Release Inventory

Toxic Substances Control Act

Up-and-Down Procedure

United Nations
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UNEP
USP
Uv
VvC
WHO
XTT

ZEBET

United Nations Environment Programme

U.S. Pharmacopoeia

Ultraviolet (light)

Vehicle control

World Health Organization
2,3-Bis(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-5-
carboxanilide

Zentralstelle zur Erfassung und Bewertung von Ersatz- und
Ergénzungsmethoden zum Tierversuch (German Center for
Documentation and Evaluation of Alternative Methods to Animal
Experiments)
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NICEATM/ECVAM Validation Study Management

NICEATM and ECVAM staff managed the study as shown in Figure A-1. The NICEATM-
ECVAM Study Management Team (SMT), in consultation with the Project Design and
Evaluation Team and other advisors shown in Figure A-1, designed the study, selected the
reference substances (see Section 3), and selected the laboratories that would purchase and
distribute chemicals and perform solubility and cytotoxicity testing. BioReliance Corporation
(Rockville, MD) purchased the reference substances, tested the solubility, and distributed the
coded reference substances to the laboratories that performed the cytotoxicity testing. The
Institute for /n Vitro Sciences (IIVS; Gaithersburg, MD), U.S. Army Edgewood Chemical
Biological Center (ECBC; Edgewood, MD), and Fund for the Replacement of Animals in
Medical Experiments (FRAME) Alternatives Laboratory, University of Nottingham, Queen’s
Medical Center (FAL; Nottingham, UK) were the participating laboratories that performed
the solubility and cytotoxicity testing.
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Appendix Bl

Test Method Protocol for the BALB/c 3T3 Neutral Red Uptake (NRU)
Cytotoxicity Test
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TEST METHOD PROTOCOL

The BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test
A Test for Basal Cytotoxicity
Phase 111

I. PURPOSE

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the BALB/c 3T3
Neutral Red Uptake (NRU) cytotoxicity test. The data will be used to evaluate the intra- and
inter-laboratory reproducibility of the assay and effectiveness of the cytotoxicity assay to predict
the starting doses for rodent acute oral systemic toxicity assays. This test method protocol
outlines the procedures for performing the cytotoxicity test and supports the in vitro validation
study organized by NICEATM and the European Centre for the Validation of Alternative
Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental Protection Agency, and
ECVAM. This test method protocol applies to all personnel involved with performing the
cytotoxicity assay.

A. BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test
The 3T3 NRU test will be performed to analyze the in vitro toxicity of 60 blinded/coded test

chemicals. This test will be used to determine 1C,g, ICso, and ICy, values for the
predetermined set of test chemicals of varying toxicities.

II. SPONSOR
A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
B. Address: P.O. Box 12233
Research Triangle Park, NC 27709
C. Representative: Named Representative

HI. IDENTIFICATION OF TEST AND CONTROL SUBSTANCES

A. Test Chemicals: Blinded Chemicals (60)

B. Controls: Positive: Sodium Lauryl Sulfate
Vehicle (Negative): Assay medium (DMEM containing 5%
NBCS,

4 mM L-Glutamine, 100 IU/mL Penicillin,
100 pg/mL Streptomycin)

Solvent: Assay medium, DMSO, or ethanol directed
by the Study Management Team, for
preparation of test chemicals
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IV. TESTING FACILITY AND KEY PERSONNEL

A.

1)
2)
3)
4)
5)
6)
7)
8)

B.

1)
2)
3)

Facility Information

Name:

Address:

Study Director:

Laboratory Technician(s):
Scientific Advisor:

Quality Assurance Director:
Safety Manager:

Facility Management:

Test Schedule
Proposed Experimental Initiation Date:

Proposed Experimental Completion Date:
Proposed Report Date:

V. TEST SYSTEM

November 2006

The NRU cytotoxicity assay procedure is a cell survival/viability chemosensitivity assay based on
the ability of viable cells to incorporate and bind neutral red (NR), a supravital dye. NR is a weak
cationic dye that readily penetrates cell membranes by non-ionic diffusion and accumulates
intracellularly in lysosomes. Alterations of the cell surface or the sensitive lysosomal membrane
lead to lysosomal fragility and other changes that gradually become irreversible. Such changes
brought about by the action of xenobiotics result in a decreased uptake and binding of NR. It is
thus possible to distinguish between viable, damaged, or dead cells, which is the basis of this
assay.

Healthy mammalian cells, when maintained in culture, continuously divide and multiply over
time. A toxic chemical, regardless of site or mechanism of action, will interfere with this process
and result in a reduction of the growth rate as reflected by cell number. Cytotoxicity is expressed
as a concentration dependent reduction of the uptake of the NR after chemical exposure thus

providing a sensitive, integrated signal of both cell integrity and growth inhibition.

VI. DEFINITIONS

A. Hill function: a four parameter logistic mathematical model relating the concentration of test

chemical to the response being measured in a sigmoidal shape.

Top- Bottom
Y =Bottom+ 1 1 1 0°9/C50-X)FilSiope

where Y= response, X is the logarithm of dose (or concentration), Bottom is the minimum
response, Top is the maximum response, logIC50 is logarithm of X at the response midway

between Top and Bottom, and HillSlope describes the steepness of the curve.
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VIL

B. Documentation: all methods and procedures will be noted in a Study Workbook; logs will be
maintained for general laboratory procedures and equipment (e.g., media preparation, test
chemical preparation, incubator function); all optical density data obtained from the
spectrophotometer plate reader will be saved in electronic and paper formats; all calculations
of ICx values and other derived data will be in electronic and paper format; all data will be
archived.

PROCEDURES

A. Materials

1. Cell Lines

BALB/c 3T3 cells, clone 31

CCL-163, LGC Reference Materials, Customer Service, Queens Road, Teddington,
Middlesex, TW110LY, UK
CCL-163, American Type Culture Collection [ATCC], Manassas, VA, USA)

2. Technical Equipment

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be
used. ]

a)
b)
c)
d)
e)
f)

)
h)

i)
)
k)
D

m)
n)
0)

p)
Q)
r)
s)
t)
u)
V)

w)

X)

Incubator: 37°C + 1°C, 90 % = 5 % humidity, 5.0 % £+ 1 % COy/air

Laminar flow clean bench/cabinet (standard: "biological hazard")

Water bath: 37°C = 1°C

Inverse phase contrast microscope

Sterile glass tubes with caps (e.g., 5 mL)

Centrifuge (optionally: equipped with microtiter plate rotor)

Laboratory balance

96-well plate spectrophotometer (i.e., plate reader) equipped with 540 nm £+ 10 nm
filter

Shaker for microtiter plates

Cell counter or hemocytometer

Pipetting aid

Pipettes, pipettors (multi-channel and single channel; multichannel repeater pipette),
dilution block

Cryotubes

Tissue culture flasks (e.g., 75 - 80 cm?, 25 cm?)

96-well flat bottom tissue culture microtiter plates (e.g., Nunc # 167 008; Falcon
tissue culture-treated)

pH paper (wide and narrow range)

Multichannel reagent reservoir

Waterbath sonicator

Magnetic stirrer

Antistatic bar ionizer/antistatic gun (optional for neutralizing static on 96-well plates)
Dry heat block (optional)

Adhesive film plate sealers (e.g., Excel Scientific SealPlate™,Cat # STR-SEAL-PLT
or equivalent)

Vortex mixer

Filters/filtration devices
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[Note: Tissue culture flasks and microtiter plates should be prescreened to ensure that
they adequately support the growth of 3T3 cells. Multi-channel repeater pipettes may be
used for plating cells in the 96-well plates, dispensing plate rinse solutions, NR medium,
and desorb solution. Do not use the repeater pipette for dispensing test chemicals to the
cells.]

Chemicals, Media, and Sera

a)

b)

c)
d)

e)
f)
2)
h)
i)
j)
k)

D

Dulbecco’s Modification of Eagle’s Medium (DMEM) without L-Glutamine; should
have high glucose [4.5gm/1] (e.g., ICN-Flow Cat. No. 12-332-54)

L-Glutamine 200 mM (e.g., ICN-Flow # 16-801-49)

New Born Calf Serum (NBCS or NCS) (e.g., Biochrom # SO 125)

0.05 % Trypsin/0.02 % EDTA solution (e.g., SIGMA T 3924, ICN-Flow, # 16891-
49)

Phosphate buffered saline (PBS) without Ca*" and Mg**(for trypsinization)

Hanks’ Balanced Salt Solution (HBSS) without Ca®" and Mg*'(CMF-HBSS)
Dulbecco’s Phosphate Buffered Saline (D-PBS) [formulation containing calcium and
magnesium cations; glucose optional] (for rinsing)

Penicillin/streptomycin solution (e.g. ICN-Flow # 16-700-49)

Neutral Red (NR) Dye — tissue culture-grade; liquid form (e.g., SIGMA N 2889);
powder form (e.g., SIGMA N 4638)

Dimethyl sulfoxide (DMSO), U.S.P. analytical grade (Store under nitrogen @ -20°C)
Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

Glacial acetic acid, analytical grade

m) Distilled H,O or any purified water suitable for cell culture and NR desorb solution

n)

(sterile)
Sterile/non-sterile paper towels (for blotting 96-well plates)

[Note: Due to lot variability of NBCS/NCS, first check a lot for growth stimulating
properties with 3T3 cells (approximately 20-24 h doubling time) and then reserve a
sufficient amount of NBCS/NCS. May use pre-tested serum lot from Phases Ia, Ib, and II
of the validation study if the serum has been stored under appropriate conditions and
shelf-life has not expired.]

B. Preparations of Media and Solutions

[Note: All solutions (except NR stock solution, NR medium and NR desorb), glassware,
pipettes, etc., shall be sterile and all procedures should be carried out under aseptic conditions
and in the sterile environment of a laminar flow cabinet (biological hazard standard). All
methods and procedures will be adequately documented.]

1.

Media

DMEM (buffered with sodium bicarbonate) supplemented with (final concentrations in
DMEM are quoted):
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a) for freezing (Freeze Medium); contains 2X concentration of NBCS/NCS and DMSO
of final freezing solution

40 % NBCS/NCS
20 % DMSO
b) for routine culture (Routine Culture Medium)
10 % NBCS/NCS
4 mM Glutamine

c) for test chemical dilution (Chemical Dilution Medium)
4 mM Glutamine
200 IU/mL Penicillin
200 pg/mL Streptomycin

d) for dilution of NR stock solution (NR Dilution Medium)

5% NBCS/NCS
4 mM Glutamine
100 IU/mL Penicillin
100 pug/mL Streptomycin

[Note: The Chemical Dilution Medium with test chemical will dilute the serum
concentration of the Routine Culture Medium in the test plate to 5 %. Serum proteins
may mask the toxicity of the test substance, but serum cannot be totally excluded because
cell growth is markedly reduced in its absence.

Completed media formulations should be kept at approximately 2-8° C and stored for no
longer than two weeks.

2. Neutral Red (NR) Stock Solution
The liquid tissue culture-grade stock NR Solution will be the first choice for performing
the assay (e.g., SIGMA #N2889, 3.3 mg/mL). Store liquid tissue culture-grade NR Stock

Solution at the storage conditions and shelf-life period recommended by the
manufacturer.

If the liquid form is not available, the following formulation can be prepared.
EXAMPLE: 0.25 g NR Dye powder in 100 mL H,O

The NR Stock Solution (powder in water) should be stored in the dark at room
temperature for up to two months.

3. Neutral Red (NR) Medium

EXAMPLE:
0.758 mL (3.3 mg NR dye/mL solution) NR Stock Solution
99.242 mL NR Dilution Medium (pre-warmed to 37° C)

The final concentration of the NR Medium is 25 ug NR dye/mL and aliquots will be
prepared on the day of application.
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[Note: The NR Medium shall be filtered (e.g., Millipore filtering, 0.2 — 0.45 um pore
size) to reduce NR crystals. Aliquots of the NR Medium should be maintained at 37° C
(e.g., in a waterbath) before adding to the cells and used within 30 min of preparation but
also used within 15 min after removing from 37° C storage.]

Ethanol/Acetic Acid Solution (NR Desorb)
1% Glacial acetic acid solution

50 % Ethanol
49 % H,O

C. Methods

1.

Cell Maintenance and Culture Procedures

BALB/c 3T3 cells are routinely grown as a monolayer in tissue culture grade flasks (e.g.,
75 - 80 cm?) at 37°C + 1°C, 90 % % 5 % humidity, and 5.0 % = 1 % CO,/air. The cells
should be examined on a daily (i.e., on workdays) basis under a phase contrast
microscope, and any changes in morphology or their adhesive properties noted in a Study
Workbook.

Receipt of Cryopreserved BALB/c 3T3 Cells

Upon receipt of cryopreserved BALB/c 3T3 cells, the vial(s) of cells shall be stored in a
liquid nitrogen freezer until needed.

Thawing Cells

Thaw cells by putting ampules into a water bath at 37°C + 1°C. Leave for as brief a time
as possible.

a) Resuspend the cells in pre-warmed Routine Culture Medium and transfer into
pre-warmed Routine Culture Medium in a tissue-culture flask.

b) Incubate at 37°C + 1°C, 90 % + 5 % humidity, and 5.0 % £ 1 % CO»/air.

c¢) When the cells have attached to the bottom of the flask (within 4 to 24 h),
decant the supernatant and replace with fresh pre-warmed (37°C) medium.
Culture as described above.

d) Passage at least two times before using the cells in a cytotoxicity test.

A fresh batch of frozen cells from the stock lot of cells should be thawed out and cultured
approximately every two months. This period resembles a sequence of about 18
passages.

Routine Culture of BALB/C 3T3 Cells

When cells exceed 50 % confluence (but less than 80 % confluent) they should be
removed from the flask by trypsinization:
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a) Decant medium, briefly rinse cultures with 5 mL PBS or Hanks’ BSS (without Ca*’
Mg*") per 25 cm” flask (15 mL per 75 cm® flask). Wash cells by gentle agitation to
remove any remaining serum that might inhibit the action of the trypsin.

b) Discard the washing solution. Repeat the rinsing procedure and discard the washing
solution.

¢) Add 1-2 mL trypsin-EDTA solution per 25 cm” to the monolayer for a few seconds
(e.g., 15-30 seconds).

d) Remove excess trypsin-EDTA solution and incubate the cells at room temperature.

e) After 2-3 minutes (min), lightly tap the flask to detach the cells into a single cell
suspension.

5. Cell Counting

After detaching the cells, add 0.1-0.2 mL of pre-warmed (37°C) Routine Culture
Medium/cm® to the flask (e.g., 2.5 mL for a 25 cm” flask). Disperse the monolayer by
gentle trituration. It is important to obtain a single cell suspension for exact counting.
Count a sample of the cell suspension obtained using a hemocytometer or cell counter
(e.g., Coulter counter).

Subculture of Cells

After determination of cell number, the culture can be sub-cultured into other flasks or
seeded into 96-well microtiter plates. BALB/c 3T3 cells are routinely passaged at
suggested cell densities as listed in the table (approximate doubling time is 20-24 h). The
individual laboratories will need to determine and adjust the final density to achieve
appropriate growth.

Table 1. Cell Density Guidelines for Subculturing

Days in Culture | Seeding Density | Total Cells per 25 cm’ Total Cells per 75 cm®
(cells/cm?) flask flask
2 16800 42x10° 1.26 x 10°
3 8400 2.1x 10° 6.3x 10’
4 4200 1.05 x 10° 3.15x 10°

[Note: It is important that cells have overcome the lag growth phase when they are used
for the test.]

Freezing Cells (procedure required only if current stock of cells is depleted)

Stocks of BALB/c 3T3 cells can be stored in sterile, freezing tubes in a liquid nitrogen
freezer. DMSO is used as a cryoprotective agent.
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a)

b)

c)

d)

e)

Centrifuge trypsinized cells at approximately 200 x g.

Suspend the cells in cold Routine Culture Medium (half the final freezing
volume) so a final concentration of 1-5x10° cells/mL can be attained.

Slowly add cold Freeze Medium to the cells so that the solvent will equilibrate
across the cell membranes. Bring the cell suspension to the final freezing
volume. The final cell suspension will be 10 % DMSO. Aliquot the cell
suspension into freezing tubes and fill to 1.8 mL.

Place the tubes into an insulated container (e.g., styrofoam trays) and place in a
freezer (-70 to -80°C) for 24 h. This gives a freezing rate of approximately
1°C/min. The laboratory needs to ensure that the freezing protocol is applicable
to the 3T3 cells and that the cells are viable when removed from
cryopreservation.

Place the frozen tubes into liquid nitrogen for storage.

8. Preparation of Cells for Assays

a)

b)

Cultured cells that are going to be used in seeding the 96-well plates should be fed
fresh medium the day before subculturing to the plates. On the day of plate seeding,

prepare a cell suspension of 2.0 — 3.0x104cells/mL in Routine Culture Medium.
Using a multi-channel pipette, dispense 100 pl Routine Culture Medium only into the
peripheral wells (blanks) of a 96-well tissue culture microtiter plate (See Section
VILF.1). In the remaining wells, dispense 100 ul of a cell suspension of 2.0 —

3.0x10" cells/mL (= 2.0 — 3.0x103 cells/well). The seeding density should be noted to
ensure that the cells in the control wells are not overgrown after three days (i.e., 24 h
incubation in step b and 48 h exposure to test chemicals). Prepare one plate per
chemical to be tested.

Incubate cells for 24 =2 h (37°C + 1°C, 90 % £ 5 % humidity, 5.0 % = 1 % COy/air)
so that cells form a less than half (< 50%) confluent monolayer. This incubation
period assures cell recovery and adherence and progression to exponential growth
phase.

Examine each plate under a phase contrast microscope to assure that cell growth is
relatively even across the microtiter plate. This check is performed to identify
experimental and systemic cell seeding errors. Record observations in the Study
Workbook.

9. Determination of Doubling Time

a)

A cell doubling time procedure was performed on the initial lot of cells that was used
in the first cell culture assays of Phase la of the Validation Study. The doubling time
only needs to be determined in Phase 111 if there is a change in the lot of cells used.
Establish cells in culture and trypsinize cells as per Section VII.C.4 for subculture.
Resuspegld cells in NR Dilution Medium (5 % NBCS/NCS). Seed cells at 4200
cells/cm”.
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b)

d)

Seed five sets of cell culture vessels in triplicate for each cell type (e.g., 15 tissue
culture dishes [60mm x 15mm]). Use appropriate volume of culture medium for the
culture vessels. Note number of cells placed into each culture dish. Place dishes into
the incubators (37°C + 1°C, 90 % + 5 % humidity, 5.0 % = 1 % COy/air).

After 4 - 6 hours (use the same initial measurement time for each subsequent
doubling time experiment), remove three culture dishes and trypsinize cells. Count
cells using a cell counter or hemocytometer. Cell viability may be determined by dye
exclusion (e.g., Trypan Blue; Nigrosin) if Study Director sees a need. Use
appropriate size exclusion limits if using a Coulter counter. Determine the total
number of cells and document. Repeat sampling at 24 h, 48 h, 72 h, and 96 h post
inoculation. Change culture medium at 72 h or sooner in remaining dishes if
indicated by pH drop.

Plot cell concentration (per mL of medium) on a log scale against time on a linear
scale. Determine lag time and population doubling time. Additional dishes and time
are needed if the entire growth curve is to be determined (lag phase, log phase,
plateau phase).

D. Preparation of Test Chemicals

The Study Management Team will provide direction on the solvent to be used for each test
chemical. [Note: Preparation under red or yellow light is recommended to preserve chemicals
that degrade upon exposure to light.]

1.

Test Chemicals in Solution

a)

b)

c)

d)

Allow test chemicals to equilibrate to room temperature before dissolving and
diluting.

Prepare test chemical immediately prior to use. Test chemical solutions should not
be prepared in bulk for use in subsequent tests. Ideally, the solutions must not be
cloudy nor have noticeable precipitate. Each stock dilution should have at least 1-2
mL total volume to ensure adequate solution for the test wells in a single 96-well
plate. The SMT may direct the Study Director to store an aliquot (e.g., 1 mL) of the
highest 2X stock solution (e.g., low solubility chemicals) in a freezer (e.g., -70°C) for
use in future chemical analyses.

For chemicals dissolved in DMSO or ethanol, the final DMSO or ethanol
concentration for application to the cells must be 0.5 % (v/v) in the vehicle controls
and in all of the eight test concentrations.

The stock solution for each test chemical should be prepared at the highest

concentration found to be soluble in the solubility test conducted per the Test Method

Protocol for Solubility Determination. Thus, the highest test concentration applied to

the cells in each range finding experiment is:

e 0.5 times the highest concentration found to be soluble in the solubility test, if the
chemical was soluble in Chemical Dilution Medium, or

B-14



In Vitro Cytotoxicity Test Methods BRD Appendix Bl November 2006

e 1/200 the highest concentration found to be soluble in the solubility test if the
chemical was soluble in ethanol or DMSO.

The seven lower concentrations in the range finding experiment would then be
prepared by successive dilutions that decrease by one log unit each. The following
example illustrates the preparation of test chemical in solvent and the dilution of
dissolved test chemical in Chemical Dilution Medium before application to 3T3 cells.

Example: Preparation of Test Chemical in Solvent Using a Log Dilution Scheme

If DMSO was determined to be the preferred solvent at Tier 2 of the solubility test (i.e.,
200,000 pg/mL), dissolve the chemical in DMSO at 200,000 pg/mL for the chemical
stock solution.

1)
2)

3)

4)

5)

6)

7)

Label eight tubes 1 — 8. Add 0.9 mL solvent (e.g., DMSO) to tubes 2 -- 8.
Prepare stock solution of 200,000 pg test chemical/mL solvent in tube # 1.

Add 0.1 mL of 200,000 pg/mL dilution from tube #1 to tube #2 to make a 1:10
dilution in solvent (i.e., 20,000 pg/mL).

Add 0.1 mL of 20,000 pg/mL dilution from tube #2 to tube #3 to make another 1:10
dilution (i.e., 1:100 dilution from stock solution) in solvent (i.e., 2,000 pg/mL)

Continuing making serial 1:10 dilutions in the prepared solvent tubes.

Since each concentration is 200 fold greater than the concentration to be tested, make
a 1:100 dilution by diluting 1 part dissolved chemical in each tube with 99 parts of
Chemical Dilution Medium (e.g., 0.1 mL test chemical in DMSO + 9.9 mL Chemical
Dilution Medium) to derive the eight 2X concentrations for application to 3T3 cells.
Each 2X test chemical concentration will then contain 1 % v/v solvent. The 3T3
cells will have 0.05 mL Routine Culture Medium in the wells prior to application of
the test chemical. By adding 0.05 mL of the appropriate 2X test chemical
concentration to the appropriate wells, the test chemical will be diluted appropriately
(e.g., highest concentration in well will be 1,000 png/mL) in a total of 0.1 mL and the
solvent concentration in the wells will be 0.5% v/v.

A test article prepared in Chemical Dilution Medium, DMSO, or ethanol may
precipitate upon transfer into the Routine Culture Medium. The 2X dosing solutions
should be evaluated for precipitates and the results recorded in the workbook. It will
be permissible to test all of the dosing solutions in the dose range finding assay and
main experiments. However, doses containing test article precipitates should be
avoided and generally will not be used in the ICx determinations for the definitive
tests. Precipitates in 2X dosing solutions are permissible for range finder tests but
not for definitive tests.

Document all test chemical preparations in the Study Workbook.
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2. pH of Test Chemical Solutions

Prior to or immediately after application of the test chemical to the 96-well plate,
measure the pH of the highest 2X dosing concentration of the test chemical (i.e., C1 in
the test plate, see Figure 1) in culture medium. Use pH paper (e.g., pH 0 - 14 to estimate
and pH 5 — 10 to determine more precise value; or Study Director’s discretion) for
measurements. The pH paper should be in contact with the solution for approximately
one minute. Document the pH and note the color of the 2X concentration medium (i.e.,
in the EXCEL® template). Medium color for all dosing dilutions should be noted in the
workbooks. Do not adjust the pH.

3. Concentrations of Test Chemical
a) Range Finder Experiment

Test eight concentrations of the test chemical by diluting the stock solution with a
constant factor covering a large range. The initial dilution series shall be log
dilutions (e.g., 1:10, 1:100, 1:1000, etc.).

If a range finder experiment does not generate enough cytotoxicity, then higher doses
should be attempted. If cytotoxicity is limited by solubility, then more stringent
solubility procedures to increase the stock concentration (to the maximum
concentration specified in Section VII.D.3.b.) should be employed. Place the test
chemical concentration into an incubator (37°C £ 1°C, 90 % £ 5 % humidity, 5.0 % +
1 % COy/air) and stir or rock for up to 3 hours, if necessary, to facilitate dissolution.
For stocks prepared in medium, vessel caps should be loose to allow for CO,
exchange. Proceed with dosing solution preparation and dosing.

e If arange finding test produces a biphasic curve, then the doses selected for the
subsequent main experiments should cover the most toxic dose-response range
(see Example 1 — the most toxic range is 0.001 — 0.1 pg/mL).

Example 1 — Biphasic Curve

Neutral Red Uptake
125%

L
100% \

75%

50% =

25% N

1N
0% S
0.001 0.010 0.100 1.000 10.000  100.000  1000.000 10000.000

Concentration (ug/mL)
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b) Main Experiment

[Note: After the range finding assay is completed, the definitive concentration-
response experiment shall be performed three times on three different days for each
chemical (i.e., one plate per day per chemical. ]

Depending on the slope of the concentration-response curve estimated from the range
finder, the dilution/progression factor in the concentration series of the main
experiment should be smaller (e.g., dilution factor of V10 = 1.47). Cover the
relevant concentration range around the ICso (> 0 % and < 100 % effect) preferably
with several points of a graded effect, but with a minimum of two points, one on each
side of the estimated 1Cs, value, avoiding too many non-cytotoxic and/or 100 %-
cytotoxic concentrations. Experiments revealing less than one cytotoxic
concentration on each side of the ICs, value shall be repeated, where possible, with a
smaller dilution factor (see Section VIL.E.5.a.4). Each experiment should have at
least one cytotoxicity value > 0 % and < 50.0 % viability and at least one cytotoxicity
value > 50.0 % and < 100 % viability. A progression factor of 1.21 ['*N10] is
regarded the smallest factor achievable and will be the lowest dosing interval
required.)

Determine which test chemical concentration is closest to the ICs value (e.g., 50 %
cytotoxicity). Use that value as a central concentration and adjust dilutions higher
and lower in equal steps for the definitive assay.

Maximum Doses to be Tested in the Main Experiments

If minimal or no cytotoxicity was measured in the dose range finding assay, a

maximum dose for the main experiments will be established as follows:

e For test chemicals prepared in Chemical Dilution Medium, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 100 mg/mL, or the maximum soluble dose. Test chemical will be weighed
into a glass tube and the weight will be documented. A volume of Chemical
Dilution Medium will be added to the vessel so that the concentration is
200,000 pg/mL (200 mg/mL). The solution is mixed using the mechanical
procedures that produced solubility when performing the solubility test specified
in Test Method Protocol for Solubility Determination. 1f complete solubility is
achieved in medium, then 7 additional serial stock dosing solutions may be
prepared from the 200 mg/mL 2X stock. If the test chemical is insoluble in
medium at 200 mg/ml, proceed by adding medium, in small incremental
amounts, to attempt to dissolve the chemical by using the sequence of
mechanical procedures specified in Test Method Protocol for Solubility
Determination. More stringent solubility procedures may be employed if needed
based on results from the range finder experiment (Section VII.D.3.a.). The
highest soluble stock solution will be used to prepare the 7 additional serial stock
dosing solutions.

e For test chemicals prepared in either DMSO or ethanol, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 2.5 mg/mL, or less, depending upon the maximum solubility in solvent.
Weigh the test chemical into a glass tube and document the weight. Add the
appropriate solvent (determined from the original solubility test) to the vessel so
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that the concentration is 500,000 pg/mL (500 mg/mL). Mix the solution using
the sequence of mechanical procedures specified in Test Method Protocol for
Solubility Determination. If complete solubility is achieved in the solvent, then 7
additional serial stock dosing solutions may be prepared from the 500 mg/mL
200X stock. If the test chemical is insoluble in solvent at 500 mg/ml, proceed by
adding solvent, in small incremental amounts, to attempt to dissolve the chemical
by again using the sequence of mixing procedures. The highest soluble stock
solution will be used to prepare the 7 additional serial stock dosing solutions.

e If precipitates are observed in the 2X dilutions, continue with the experiment,
make the appropriate observations and documentation, and report data to the
SMT.

¢) Test Chemical Dilutions

The dosing factor of 3.16 (= >\10) divides a log into two equidistant steps, a factor of
2.15 (=°V10) divides a decade into three steps. The factor of 1.47 (= 5\10) divides a
log into six equidistant steps, the factor of 1.78 (*V10) divides a log into four
equidistant steps, and the factor of 1.21 (= '*V10) divides the log into 12 steps.

EXAMPLE:
10 31.6 100
10 21.5 46.4 100
10 14.7 21.5 31.6 46.4 68.1 100
10 12.1 1147 | 17.8 | 21.5 | 26.1 | 31.6 | 38.3 | 464 |56.2 | 68.1 | 82.5 | 100

The technical production of decimal geometric concentration series is simple. An
example is given for factor 1.47:

Dilute 1 volume of the highest concentration by adding 0.47 volumes of diluent. After
equilibration, dilute 1 volume of this solution by adding 0.47 volumes of
diluent...(etc.).

E. Test Procedure

1. 96-Well Plate Configuration

The 3T3 NRU assay for test chemicals will use the 96-well plate configuration as shown in
Figure 1.
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Figure 1. 96-Well Plate Configuration for Positive Control (PC) and Test Chemical
Assays

1 2 3 4 5 6 7 8 9 10 11 12

VCb |VCb [Cib [Cb [Csb [Csb [Csb [Ceb [Cib [Csb [ VCD | VCD
VCb [ VC1 | C G, G Csy Cs Ce G Cs vC2 | VCb

VCb [ VC1 | C G, G Csy Cs Ce G Cs vC2 | VCb

VCb [ VC1 | C G, G Csy Cs Ce G Cs vC2 | VCb

VCb [ VC1 | C G, G Csy Cs Ce G Cs vC2 | VCb

VCb [ VC1 | C G, G Csy Cs Ce G Cs vC2 | VCb

VCb [VC1 | C G, G Csy Cs Ce G Cs vC2 | VCb

VCb [VCb [Cb |Cb |[Csb [Cb |Csb [Cb |Cib |Csb | VCb | VCb

VCI and VC2 = VEHICLE CONTROL

C, —GCg = Test Chemicals or PC (SLS) at eight concentrations
(C1 = highest, C8 = lowest)

b = BLANKS (Test chemical or PC, but contain no cells)

VCb = VEHICLE CONTROL BLANK (contain no cells)

2. Application of Test Chemical

a) Two optional methods for rapidly applying the 2X dosing solutions onto the 96-well
plates may be utilized.

1) The first method is to add each of the 2X dosing solutions into labeled, sterile
reservoirs (e.g., Corning/Costar model 4870 sterile polystyrene 50 mL reagent
reservoirs; or Corning/Transtar model 4878 disposable reservoir liners, 8-
channel; or other multichannel reservoirs).

2) The second method utilizes a “dummy” plate (i.e., an empty sterile 96-well plate)
prepared to hold the dosing solutions immediately prior to treatment of the test
plate (with cells). The test chemical and control dosing solutions should be
dispensed into the dummy plate in the same pattern/order as will be applied to the
plate containing cells. More volume than needed for the test plate (i.e. greater
than 50 pl/well) should be in the wells of the dummy plate.

At the time of treatment initiation, a multi-channel micropipettor is used to transfer
the 2X dosing solutions, from the reservoirs or dummy plate, to the appropriate wells
on the treatment plate (as described in step c. below). These methods will ensure that
the dosing solutions can be transferred rapidly to the appropriate wells of the test
plate to initiate treatment times and to minimize the range of treatment initiation
times across a large number of treatment plates, and to prevent “out of order” dosing.
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b)

c)

d)

Do not use a multichannel repeater pipette for dispensing test chemical to the plates.

After 24 h + 2 h incubation of the cells, remove Routine Culture Medium from the
cells by careful inversion of the plate (i.e., “dump”) over an appropriate receptacle.
Gently blot the plate on a sterile paper towel so that the monolayer is minimally
disrupted. Do not use automatic plate washers for this procedure nor vacuum
aspiration.

Immediately add 50 pL of fresh pre-warmed Routine Culture Medium to all of the
wells, including the blanks. Fifty microliters (50 uL) of dosing solution will be
rapidly transferred from the 8-channel reservoir (or dummy plate) to the appropriate
wells of the test plate using a single delivery multi-channel pipettor. For example,
the VC may be transferred first (into columns 1, 2, 11, and 12), followed by the test
article dosing solutions from lowest to highest dose, so that the same pipette tips on
the multi-channel pipettor can be used for the whole plate. [The Vehicle Control
blank (VCb) wells (column 1, column 12, wells A2, A11, H2, H11) will receive the
Vehicle Control dosing solutions (which should include any solvents used). Blanks
for wells A3 — A10 and H3 — H10 shall receive the appropriate test chemical
solutions for each concentration (e.g., wells A3 and H3 receive C, solution).

Incubate cells for 48 h + 0.5 h (37°C = 1°C, 90 % * 5 % humidity, and 5.0 % + 1 %
COy/air).

Positive Control: For each set of test chemical plates used in an assay, a separate
plate of positive control concentrations will be set up following the concentration
range established in the development of the positive control database in Phase I of the
Validation Study. If multiple sets of test chemical plates are set up, then clearly
designate the positive control plates for each set; each set will be an individual entity.
The Study Director will decide how many test chemical plates will be run with a
positive control plate. The mean ICs, + two and a half standard deviations (SD) for
the SLS acceptable tests from Phases Ia, Ib, and II (after the removal of outliers) are
the values that will be used as an acceptance criterion for test sensitivity for the 3T3
NRU assay. This plate will follow the same schedule and procedures as used for the
test chemical plates (including appropriate chemical concentrations in the appropriate
wells and meeting test acceptance criteria — see sections VILE.1, E.2, and E.5).

3. Microscopic Evaluation

After at least 46 h treatment, examine each plate under a phase contrast microscope to
identify systematic cell seeding errors and growth characteristics of control and treated
cells. Record any changes in morphology of the cells due to the cytotoxic effects of the
test chemical, but do not use these records for any quantitative measure of cytotoxicity.
Undesirable growth characteristics of control cells may indicate experimental error and
may be cause for rejection of the assay. Use the following Visual Observations Codes in
the description of cell culture conditions. Numerical scoring of the cells (see Section
VIIL.E.3) should be determined and documented in the Study Workbook and in the

appropriate section of Addendum II of the EXCEL® study template.

B-20



In Vitro Cytotoxicity Test Methods BRD Appendix Bl November 2006

Visual Observations Codes

Note Code Note Text
1 Normal Cell Morphology
2 Low Level of Cell Toxicity
3 Moderate Level of Cell Toxicity
4 High level of Cell Toxicity
1P Normal Cell Morphology with Precipitate
2P Low Level of Cell Toxicity with Precipitate
3P Moderate Level of Cell Toxicity with Precipitate
4P High level of Cell Toxicity with Precipitate
5P Unable to View Cells Due to Precipitate

4. Measurement of NRU

a)

Carefully remove (i.e., “dump”) the medium with test chemical and rinse the cells
very carefully with 250 pL pre-warmed D-PBS. Remove the rinsing solution by
dumping and remove excess by gently blotting on paper towels. Add 250 uL. NR
medium (to all wells including the blanks) and incubate (37°C + 1°C, 90 % + 5 %
humidity, and 5.0 % + 1 % COy/air) for 3+0.1 h. Observe the cells briefly during the
NR incubation (e.g., between 2 and 3 h — Study Director’s discretion) for NR crystal
formation. Record observations in the Study Workbook. Study Director can decide
to reject the experiment if excessive NR crystallization has occurred.

After incubation, remove the NR medium, and carefully rinse cells with 250 pl pre-
warmed D-PBS.

Decant and blot D-PBS from the plate.

Add exactly 100 ul NR Desorb (ETOH/acetic acid) solution to all wells, including
blanks.

Shake microtiter plate rapidly on a microtiter plate shaker for 20 — 45 min to extract
NR from the cells and form a homogeneous solution. Plates should be protected
from light by using a cover during shaking.

Plates should be still for at least five minutes after removal from the plate shaker (or
orbital mixer). If any bubbles are observed, assure that they have been ruptured prior
to reading the plate. Measure the absorption (within 60 minutes of adding NR
Desorb solution) of the resulting colored solution at 540 nm + 10 nm in a microtiter
plate reader (spectrophotometer), using the blanks as a reference. [Note: Phases la
and Ib data show the mean OD value for the plate blanks to be 0.057 £ 0.043 for 3T3
cells (£ 2.5 standard deviations; data from 3 labs; N = 189). Use this range as a
guide for assessment of the blank values.] Save raw data in the Excel format as
provided by the SMT.
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5. Quality Check of 3T3 NRU Assay

a)

b)

Test Acceptance Criteria

All acceptance criteria (i.e., criteria 1, 2, and 3) must be met for a test to be
acceptable.

1) The PC (SLS) ICso must be within + two and a half (2.5) standard deviations of
the historical mean established by the Test Facility (as per VILE.2.e), and must
meet criteria 2 and 3, and must have an r* (coefficient of determination) value
calculated for the Hill model fit (i.e., from PRISM® software) > 0.85.

2) The left and right mean of the VCs do not differ by more than 15% from the
mean of all VCs.

3) At least one calculated cytotoxicity value > 0 % and < 50.0 % viability and
at least one calculated cytotoxicity value > 50.0 % and < 100 % viability must be
present.

Exception: If a test has only one point between 0 and 100 % and the smallest
dilution factor (i.e., 1.21) was used and all other test acceptance criteria were
met, then the test will be considered acceptable.

Stopping Rule for Insoluble Chemicals: If the most rigorous solubility procedures
have been performed and the assay cannot achieve adequate toxicity to meet the test
acceptance criteria after three definitive trials, then the Study Director may end all
testing for that particular chemical.

[Note: A corrected mean ODs4g 4 10nm 0f 0.103 - 0.813 for the VCs is a target range but
will not be a test acceptance criterion. Range determined from Phase Ib VC OD
values from 3 laboratories (mean + 2.5 standard deviations, N = 98).]

Checks for Systematic Cell Seeding Errors

To check for systematic cell seeding errors, untreated VCs are placed both at the left
side (row 2) and the right side (row 11 for the test plates) of the 96-well plate.
Aberrations in the cell monolayer for the VCs may reflect a volatile and toxic test
article present in the assay. If volatility is suspected, then proceed to Section
VILE.6.

Checks for cell seeding errors may also be performed by examining each plate under
a phase contrast microscope to assure that cell quantity is consistent.

6. Volatility of Test Chemicals

Highly volatile test chemicals may generate vapors from the treatment medium during the
test chemical treatment incubation period. These vapors may become resorbed into the
treatment medium in adjacent wells, such that culture wells nearest the highest doses may
become contaminated by exposure to resorbed test article vapors. If the test chemical is
particularly toxic at the doses tested, the cross contamination may be evident as a

B-22



In Vitro Cytotoxicity Test Methods BRD Appendix Bl November 2006

significant reduction in viability in the vehicle control cultures (i.e., VC1) adjacent to the
highest test chemical doses.

If potential test article volatility is suspected (e.g., for low density liquids) or if the initial
range finder test (non-sealed plate) results show evidence of toxic effects in the control
cultures (i.e., > 15 % difference in viability between VC1 [column 2] and VC2 [column
11]), then seal the subsequent test plates by the following procedure.

a) Plate Sealer Method

1) Plates and chemicals will be prepared as usual according to Sections VIL.D and
VILE.

2) Immediately after the 96-well culture plate has been treated with the suspected
volatile chemical (Section VIL.E.2.b), apply the adhesive plate sealer (e.g., using
a hand, microplate roller, etc.) directly over the culture wells. Assure that the
sealer adheres to each culture well (well tops should be dry). Place the 96-well
plate cover over the sealed plate and incubate the plate under specified conditions
(Section VILE.2.b). [Note: Do not jam the plate lid over the film to avoid
deforming the sealer and causing the sealer to detach from culture wells. Loose
fit of the plate lid is acceptable.]

3) At the end of the treatment period, the plate sealer should be carefully removed
to avoid spillage. Continue with the NRU assay as per Section VIL.E.4.

F. Data Analysis

The Study Director will use good biological/scientific judgment for determining
“unusable” wells that will be excluded from the data analysis and provide explanations
for the removal of any data from the analysis.

A calculation of cell viability expressed as NRU is made for each concentration of the test
chemical by using the mean NRU of the six replicate values (minimum of four acceptable
replicate well) per test concentration (blanks will be subtracted). This value is compared with
the mean NRU of all VC values. Relative cell viability is then expressed as percent of
untreated VC. If achievable, the eight concentrations of each chemical tested will span the
range of no effect up to total inhibition of cell viability. Data from the microtiter plate reader
shall be transferred to the Excel® spreadsheet template provided by the SMT. The template
will automatically determine cell viability, ICso values by linear interpolation, and perform
statistical analyses (including statistical identification of outliers). The template will also
calculate the concentrations associated with 20 %, 50 %, and 80 % viability using the Hill
slope and ECsy (i.e., ICsq) from the Hill function analysis.

The Hill function analysis shall be performed using statistical software (e.g., GraphPad
PRISM® 3.0) and a template specified by the SMT to calculate ICyg, [Cso, and 1Cg values
(and the associated confidence limits) for each test chemical.

The Testing Facility shall report data using at least three (3) significant figures and shall
forward the results from each assay to the SMT through the designated contacts in electronic
format and hard copy upon completion of testing. The SMT will be directly responsible for
the statistical analyses of the Validation Study data.
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Appendix B2

Test Method Protocol for the Normal Human Epidermal Keratinocyte
(NHK) Neutral Red Uptake (NRU) Cytotoxicity Test
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TEST METHOD PROTOCOL

The Normal Human Keratinocyte (NHK) Neutral Red Uptake
Cytotoxicity Test
A Test for Basal Cytotoxicity
Phase 111

I. PURPOSE

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the Normal
Human Keratinocyte (NHK) Neutral Red Uptake (NRU) cytotoxicity test. The data will be used
to evaluate the intra- and inter-laboratory reproducibility of the assay and effectiveness of the
cytotoxicity assay to predict the starting doses for rodent acute oral systemic toxicity assays. This
test method protocol outlines the procedures for performing the cytotoxicity test and is in support
of the in vitro validation study organized by NICEATM and the European Centre for the
Validation of Alternative Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental
Protection Agency, and ECVAM. This test method protocol applies to all personnel involved
with performing the cytotoxicity assay.

A. NHK Neutral Red Uptake Cytotoxicity Test
The NHK NRU test will be performed to analyze the in vitro toxicity of 60 blinded/coded test

chemicals. This test will be used to determine 1C,g, ICsq, and ICg, values for the
predetermined set of test chemicals of varying toxicities.

II. SPONSOR
A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
B. Address: P.O. Box 12233
Research Triangle Park, NC 27709
C. Representative: Named Representative

III. IDENTIFICATION OF TEST AND CONTROL SUBSTANCES
A. Test Chemicals: Blinded chemicals (60)

B. Controls: Positive: Sodium Lauryl Sulfate
Vehicle (Negative): Assay medium
Solvent (as directed):  Assay medium, DMSO, or ethanol as
directed by the Study Management Team,
for preparation of test chemicals
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IV. TESTING FACILITY AND KEY PERSONNEL

A. Facility Information

1)
2)
3)
4)
5)
6)
7)
8)

Name:

Address:

Study Director:

Laboratory Technician(s):
Scientific Advisor:

Quality Assurance Director:
Safety Manager:

Facility Management:

B. Test Schedule

1)
2)
3)

Proposed Experimental Initiation Date:
Proposed Experimental Completion Date:
Proposed Report Date:

V. TEST SYSTEM

November 2006

The NRU cytotoxicity assay procedure is a cell survival/viability chemosensitivity assay based on
the ability of viable cells to incorporate and bind neutral red (NR), a supravital dye. NR is a weak
cationic dye that readily penetrates cell membranes by non-ionic diffusion and accumulates
intracellularly in lysosomes. Alterations of the cell surface or the sensitive lysosomal membrane
lead to lysosomal fragility and other changes that gradually become irreversible. Such changes
brought about by the action of xenobiotics result in a decreased uptake and binding of NR. It is
thus possible to distinguish between viable, damaged, or dead cells, which is the basis of this

assay.

Healthy mammalian cells, when maintained in culture, continuously divide and multiply over
time. A toxic chemical, regardless of site or mechanism of action, will interfere with this process
and result in a reduction of the growth rate as reflected by cell number. Cytotoxicity is expressed
as a concentration dependent reduction of the uptake of the NR after chemical exposure thus

providing a sensitive, integrated signal of both cell integrity and growth inhibition.

VI. DEFINITIONS

A.. Hill function: a four parameter logistic mathematical model relating the concentration of test

chemical to the response being measured in a sigmoidal shape.

Top — Bottom

Y = Bottom + | 3 1 0EICS0- XHiISIope

where Y= response, X is the logarithm of dose (or concentration), Bottom is the minimum
response, Top is the maximum response, logIlC50 is logarithm of X at the response midway

between Top and Bottom, and HillSlope describes the steepness of the curve.

B. Documentation: all methods and procedures will be noted in a Study Workbook; logs will be
maintained for general laboratory procedures and equipment (e.g., media preparation, test
chemical preparation, incubator function); all optical density data obtained from the
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VIL

spectrophotometer plate reader will be saved in electronic and paper formats; all calculations
of ICx values and other derived data will be in electronic and paper format; all data will be
archived.

PROCEDURES

. Materials

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be used
unless otherwise noted.]

1. Cell Lines
Normal Human Epidermal Keratinocytes (NHK)

Non-transformed cells; from cryopreserved primary or secondary cells (Clonetics #CC-
2507 or equivalent). Cells will be Clonetics NHK cells.

Cambrex [Cambrex Bio Science, 8830 Biggs Ford Road, Walkersville, MD 21793-0127

Cambrex Europe [Cambrex Bio Science Verviers, S.P.R.L. Parc Industriel de Petit
Rechain, B-4800 Verviers, BELGIUM]

2. Technical Equipment

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be
used.]

a) Incubator: 37°C £ 1°C, 90 % += 5 % humidity, 5.0 % = 1 % COy/air

b) Laminar flow clean bench (standard: "biological hazard")

c¢) Water bath: 37°C £ 1°C

d) Inverse phase contrast microscope

e) Sterile glass tubes with caps (e.g., SmL)

f) Centrifuge (optionally: equipped with microtiter plate rotor)

g) Laboratory balance

h) 96-well plate spectrophotometer (i.e., plate reader) equipped with 540 nm = 10 nm
filter

1) Shaker for microtiter plates

j)  Cell counter or hemocytometer

k) Pipetting aid

1) Pipettes, pipettors (multi-channel and single channel; multichannel repeater pipette),
dilution block

m) Cryotubes

n) Tissue culture flasks (75 - 80 cm?, 25 cm?)

0) 96-well flat bottom tissue culture microtiter plates (e.g., Nunc # 167 008;
Corning/COSTAR tissue culture-treated)

p) pH paper (wide and narrow range)

q) Multichannel reagent reservoir

r) Waterbath sonicator

s) Magnetic stirrer
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t)
u)
V)

w)

X)

Antistatic bar ionizer/antistatic gun (optional for neutralizing static on 96-well plates)
Dry heat block (optional)

Adhesive film plate sealers (e.g., Excel Scientific SealPlate™,Cat # STR-SEAL-PLT
or equivalent)

Vortex mixer

Filters/filtration devices

[Note: Tissue culture flasks and microtiter plates should be prescreened to ensure that
they adequately support the growth of NHK. Multi-channel repeater pipettes may be
used for plating cells in the 96-well plates, dispensing plate rinse solutions, NR medium,
and desorb solution. Do not use the repeater pipette for dispensing test chemicals to the
cells.]

3. Chemicals, Media, and Sera

a)

b)

©)
d)

e)
f)

g

h)
)

1)
k)

D

Keratinocyte Basal Medium without Ca™ (KBM®, Clonetics CC-3104) that is
completed by adding the KBM® SingleQuots® (Clonetics CC-4131) to achieve the
proper concentrations of epidermal growth factor, insulin, hydrocortisone,
antimicrobial agents, bovine pituitary extract, and calcium (e.g., Clonetics Calcium
SingleQuots®, 300 mM CaCl,, Clonetics # CC-4202).

HEPES Buffered Saline Solution (HEPES-BSS) (e.g., Clonetics # CC-5022)

0.025 % Trypsin/EDTA solution (e.g., Clonetics # CC-5012)

Trypsin Neutralizing Solution (TNS) (e.g., Clonetics # CC-5002)

Phosphate Buffered Saline (PBS)

Dulbecco’s Phosphate Buffered Saline (D-PBS) [formulation containing calcium and
magnesium cations; glucose optional] (for rinsing)

Neutral Red (NR) Dye — tissue culture-grade; liquid form (e.g., SIGMA N 2889);
powder form (e.g., SIGMA N 4638)

Dimethyl sulfoxide (DMSO), U.S.P analytical grade (Store under nitrogen @ -20°C)
Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

Glacial acetic acid, analytical grade

Hanks' Balanced Salt Solution without Ca*" or Mg”" (CMF-HBSS) (e.g., Invitrogen #
14170)

Distilled H,O or any purified water suitable for cell culture and NR desorb solution
(sterile)

m) Sterile/non-sterile paper towels (for blotting 96-well plates)

B. Preparations of Media and Solutions

[Note: All solutions (except NR stock solution, NR medium and NR desorb), glassware,
pipettes, etc., shall be sterile and all procedures should be carried out under aseptic conditions
and in the sterile environment of a laminar flow cabinet (biological hazard standard). All
methods and procedures will be adequately documented. ]

1. Media

a)

Routine Culture Medium/Treatment Medium
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KBM® (Clonetics CC-3104) supplemented with KBM® SingleQuots® (Clonetics
CC-4131) and Clonetics Calcium SingleQuots® (CC-4202) to make 500 mL medium.
Final concentration of supplements in medium are:

0.0001 ng/mL Human recombinant epidermal growth factor

5 ug/mL Insulin

0.5 ng/mL Hydrocortisone

30 ug/mL Gentamicin

15 ng/mL Amphotericin B

0.10 mM Calcium

30 ug/mL Bovine pituitary extract

Complete media should be kept at 2-8°C and stored for no longer than two weeks.

NOTE:
KBM® SingleQuots® contain the following stock concentrations and volumes:

0.1 ng/mL hEGF 0.5 mL
5.0 mg/mL Insulin 0.5 mL
0.5 mg/mL Hydrocortisone 0.5 mL
30 mg/mL Gentamicin, 15 ug/mL Amphotericin-B 0.5 mL
7.5 mg/mL Bovine Pituitary Extract (BPE) 2.0 mL

Clonetics Calcium SingleQuots® are 2 mL of 300mM calcium.

165 ul of solution per 500 mL calcium-free medium equals 0.10 mM calcium in the
medium.

2. Neutral Red (NR) Stock Solution
The liquid tissue culture-grade stock NR Solution will be the first choice for performing
the assay (e.g., SIGMA #N2889, 3.3 mg/mL). Store liquid tissue culture-grade NR Stock
Solution at the storage conditions and shelf-life period recommended by the
manufacturer.
If the liquid form is not available, the following formulation can be prepared.

EXAMPLE: 0.33 g NR Dye powder in 100 mL H,O

The NR Stock Solution (powder in water) should be stored in the dark at room
temperature for up to two months.

3. Neutral Red (NR) Medium

EXAMPLE:
1.0 mL (3.3 mg NR dye/mL) NR Stock Solution
99.0 mL Routine Culture Medium (pre-warmed to 37° C.)
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The final concentration of the NR Medium is 33 ug NR dye/mL and aliquots will be
prepared on the day of application.

[Note: The NR Medium shall be filtered (e.g., Millipore filtering, 0.2 — 0.45 um pore
size) used to reduce NR crystals. Aliquots of the NR Medium should be maintained at
37° C (e.g., in a waterbath) before adding to the cells and used within 30 min of
preparation but also used within 15 min after removing from 37° C storage.]

Ethanol/Acetic Acid Solution (NR Desorb)
1 % Glacial acetic acid solution

50 % Ethanol
49 % H,O

C. Methods

1.

Cell Maintenance and Culture Procedures

NHK cells are routinely grown as a monolayer in tissue culture grade flasks (e.g., 25 cm?)
at 37°C £ 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air. The cells should be
examined on a daily (i.e., on workdays) basis under a phase contrast microscope, and any
changes in morphology or their adhesive properties must be noted in a Study Workbook.

Receipt of Cryopreserved Keratinocytes

Upon receipt of cryopreserved keratinocytes, the vial(s) of cells shall be stored in a liquid
nitrogen freezer until needed.

Thawing Cells and Establishing Cell Cultures

a) Thaw cells by putting ampules into a water bath at 37°C for as brief a time as
possible. Do not thaw cells at room temperature or by hand. Seed the thawed cells
into culture flasks as quickly as possible and with minimal handling.

b) Slowly (taking approximately 1-2 min) add 9 mL of pre-warmed Routine Culture
Medium to the cells suspended in the cryoprotective solution and transfer cells into
flasks containing pre-warmed Routine Culture Medium (See Table 1).

c) Incubate the cultures at 37°C = 1°C, 90 % £ 5 % humidity, 5.0 % = 1 % COy/air until
the cells attach to the flask (within 4 to 24 h), at which time the Routine Culture
Medium should be removed and replaced with fresh Routine Culture Medium.

d) Unless otherwise specified, the cells should be incubated at 37°C + 1°C, 90 % £ 5 %

humidity, 5.0 % = 1 % CO,/air and fed every 2-3 days until they exceed 50 %
confluence (but less than 80 % confluent).
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Table 1. Guidelines for Establishing Cell Cultures
Cells/25 cm’ flask 6.25x 10" 1.25x 10° 225x 10°
(in approximately 5 mL) (2500/cm’) (5000/cm’) (9000/cm®)
1 flask each cell concentration
Approximate Time to Subculture 96+ hours 72 - 96 hours 48 - 72 hours
Cells to 96-Well Plates 6 — 8 plates 6 — 8 plates 6 — 8 plates

4. Subculture of NHK Cells to 96-Well Plates

Cell growth guidelines — actual growth of individual cell lots may vary.

[Note: It is important that cells have overcome the lag growth phase when they are used
for the test. Keratinocytes will be passaged only into the 96-well plates and will not be

subcultured into flasks for use in later assays]

a)

b)

2

h)

When the keratinocyte culture in a 25 cm” flask exceeds 50 % confluence (but less than
80 % confluent), remove the medium and rinse the culture twice with 5 mL HEPES-
BSS. The first rinse may be left on the cells for up to 5 minutes and the second rinse
should remain on the cells for approximately 5 minutes. Discard the washing solutions.

Add 2 mL trypsin/EDTA solution to each flask and remove after 15 to 30 seconds.
Incubate the flask at room temperature for 3 to 7 min. When more than 50 % of the
cells become dislodged, rap the flask sharply against the palm of the hand.

When most of the cells have become detached from the surface, rinse the flask with
5 mL of room temperature TNS. If more than one flask is subcultured, the same 5 mL

of TNS may be used to rinse a total of up to two flasks.

Then rinse the flask with 5 mL CMF-HBSS and transfer the cell suspension to a

centrifuge tube.

Pellet the cells by centrifugation for 5 min at approximately 220 x g. Remove the

supernatant by aspiration.

Resuspend the keratinocyte pellet by gentle trituration (to have single cells) in Routine
Culture Medium. It is important to obtain a single cell suspension for exact counting.
Count a sample of the cell suspension using a hemocytometer or cell counter.

4
Prepare a cell suspension —1.6 —2.0 x10 cells/mL in Routine Culture Medium.
Using a multi-channel pipette, dispense 125 pl Routine Culture Medium only into the
peripheral wells (blanks) of a 96-well tissue culture microtiter plate. In the remaining

wells, dispense 125 pl of the cell suspension (2x103 — 2.5x103 cells/well). Prepare
one plate per chemical to be tested (see Figure 1, Section VILE.1).

Incubate cells (37°C + 1°C, 90 % £ 5.0 % humidity, and 5 % £ 1 % CO,/air) so that
cells form a 20+ % monolayer (~48-72 h). This incubation period assures cell
recovery and adherence and progression to exponential growth phase.

B-34




In Vitro Cytotoxicity Test Methods BRD Appendix B2 November 2006

)

Examine each plate under a phase contrast microscope to assure that cell growth is
relatively even across the microtiter plate. This check is performed to identify
experimental and systemic cell seeding errors. Record observations in the Study
Workbook.

5. Determination of Doubling Time

a)

b)

c)

d)

A cell doubling time procedure was performed on the initial lot of cells that was used
in the first cell culture assays of Phase la of the Validation Study. The doubling time
only needs to be determined in Phase III if there is a change in the lot of cells used.
Establish cells in culture and trypsinize cells as per Section VII.C.4 for subculture.
Resuspend cells in appropriate culture medium. Use Table 1 to determine seeding
densities.

Seed five sets of cell culture vessels in triplicate for each cell type (e.g., 15 tissue
culture dishes [60mm x 15mm)]). Use appropriate volume of culture medium for the
culture vessels. Note number of cells placed into each culture dish. Place dishes
into the incubators (37°C £ 1°C, 90 % £ 5 % humidity, 5.0 % £ 1 % CO,/air).

After 4-6 hours (use the same initial measurement time for each subsequent doubling
time experiment), remove three culture dishes and trypsinize cells. Count cells using
a cell counter or hemocytometer. Cell viability may be determined by dye exclusion
(e.g., Trypan Blue; Nigrosin). Determine the total number of cells and document.
Repeat sampling at 24 hr, 48 hr, 72 hr, and 96 hr post inoculation. Change culture
medium at 72 hr or sooner in remaining dishes if indicated by pH drop.

Plot cell concentration (per mL of medium) on a log scale against time on a linear
scale. Determine lag time and population doubling time. The doubling time will be
in the log (exponential) phase of the growth curve. Additional dishes and time are
needed if the entire growth curve is to be determined (lag phase, log phase, plateau
phase).

D. Preparation of Test Chemicals

The Study Management Team will provide direction on the solvent to be used for each test
chemical. [Note: Preparation under red or yellow light is recommended to preserve
chemicals that degrade upon exposure to light.]

1. Test Chemical in Solution

a)

b)

Allow test chemicals to equilibrate to room temperature before dissolving and
diluting.

Prepare test chemical immediately prior to use. Test chemical solutions should not
be prepared in bulk for use in subsequent tests. Ideally, the solutions must not be
cloudy nor have noticeable precipitate. Each stock dilution should have at least 1-2
mL total volume to ensure adequate solution for the test wells in a single 96-well
plate. The SMT may direct the Study Director to store an aliquot (e.g., 1 mL) of the
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c)

d)

highest 2X stock solution (e.g., low solubility chemicals) in a freezer (e.g., -70°C) for
use in future chemical analyses.

For chemicals dissolved in DMSO or ethanol, the final DMSO or ethanol
concentration for application to the cells must be 0.5 % (v/v) in the vehicle controls
and in all of the eight test concentrations.

The stock solution for each test chemical should be prepared at the highest

concentration found to be soluble in the solubility test (Test Method Protocol for

Solubility Determination). Thus, the highest test concentration applied to the cells in

each range finding experiment is:

* 0.5 times the highest concentration found to be soluble in the solubility test, if the
chemical was soluble in medium, or

* 1/200 the highest concentration found to be soluble in the solubility test if the
chemical was soluble in ethanol or DMSO.

The seven lower concentrations in the range finding experiment would then be
prepared by successive dilutions that decrease by one log unit each. The following
example illustrates the preparation of test chemical in solvent and the dilution of
dissolved test chemical in medium before application to NHK cells.

Example: Preparation of Test Chemical in Solvent Using a Log Dilution Scheme

If DMSO was determined to be the preferred solvent at Tier 2 of the solubility test
(i.e., 200,000 wg/mL), dissolve the chemical in DMSO at 200,000 ug/mL for the
chemical stock solution.

1) Label eight tubes 1 — 8. Add 0.9 mL solvent (e.g., DMSO) to tubes 2 -- 8.
2) Prepare stock solution of 200,000 ug test chemical/mL solvent in tube # 1.

3) Add 0.1 mL of 200,000 ug/mL dilution from tube #1 to tube #2 to make a 1:10
dilution in solvent (i.e., 20,000 ug/mL).

4) Add 0.1 mL of 20,000 ug/mL dilution from tube #2 to tube #3 to make another
1:10 dilution (i.e., 1:100 dilution from stock solution) in solvent (i.e., 2,000
ug/mL)

5) Continuing making serial 1:10 dilutions in the prepared solvent tubes.

6) Since each concentration is 200 fold greater than the concentration to be tested,
make a 1:100 dilution by diluting 1 part dissolved chemical in each tube with 99
parts of culture medium (e.g., 0.1 mL of test chemical in DMSO + 9.9 mL culture
medium) to derive the eight 2X concentrations for application to NHK cells.
Each 2X test chemical concentration will then contain 1 % v/v solvent. The
NHK cells will have 0.125 mL of culture medium in the wells prior to
application of the test chemical. By adding 0.125 mL of the appropriate 2X test
chemical concentration to the appropriate wells, the test chemical will be diluted
appropriately (e.g., highest concentration in well will be 1,000 ug/mL) in a total
0f 0.250 mL and the solvent concentration in the wells will be 0.5% v/v.
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7) A test article prepared in DMSO or ethanol may precipitate upon transfer into the
Routine Culture Medium. The 2X dosing solutions should be evaluated for
precipitates and the results recorded in the workbook. It will be permissible to
test all of the dosing solutions in the dose range finding assay and main
experiments. However, doses containing test article precipitates should be
avoided and generally will not be used in the ICx determinations for the
definitive tests. Precipitates in 2X dosing solutions are permissible for range
finder tests but not for definitive tests.

Document all test chemical preparations in the Study Workbook.
2. pH of Test Chemical Solutions

Prior to or immediately after application of the test chemical to the 96-well plate,
measure the pH of the highest 2X dosing concentration of the test chemical (i.e., C1 in
the test plate, see Figure 1) in culture medium. Use pH paper (e.g., pH 0 — 14 to estimate
and pH 5 — 10 to determine more precise value; or Study Director’s discretion). The pH
paper should be in contact with the solution for approximately one minute. Document
the pH and note the color of the 2X concentration medium (i.e., in the EXCEL®
template). Medium color for all dosing dilutions should be noted in the workbooks. Do
not adjust the pH.

3. Concentrations of Test Chemical
a) Range Finder Experiment

Test eight concentrations of the test chemical by diluting the stock solution with a
constant factor covering a large range. The initial dilution series shall be log
dilutions (e.g., 1:10, 1:100, 1:1000, etc.).

If a range finder experiment does not generate enough cytotoxicity, then higher doses
should be attempted. If cytotoxicity is limited by solubility, then more stringent
solubility procedures to increase the stock concentration (to the maximum
concentration specified in Section VII.D.3.b.) should be employed. Place the highest
test chemical concentration into an incubator (37°C = 1°C, 90 % £ 5 % humidity, 5.0
% + 1 % COy/air) and stir or rock for up to 3 hours, if necessary, to facilitate
dissolution. For stocks prepared in medium, vessel caps should be loose to allow for
CO, exchange. Proceed with dosing solution preparation and dosing.

* Ifarange finding test produces a biphasic curve, then the doses selected for the

subsequent main experiments should cover the most toxic dose-response range
(see Example 1 — the most toxic range is 0.001 — 0.1 ug/mL).
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Example 1 — Biphasic Curve

Neutral Red Uptake
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Concentration (ug/mL)

b) Main Experiment

[Note: After the range finding assay is completed, the definitive concentration-
response experiment shall be performed three times on three different days for each
chemical (i.e., one plate per day per chemical).]

Depending on the slope of the concentration-response curve estimated from the range
finder, the dilution/progression factor in the concentration series of the main
experiment should be smaller (e.g., dilution factor of Y10 = 1.47). Cover the
relevant concentration range around the ICsy (> 0 % and < 100 % effect) preferably
with several points of a graded effect, but with a minimum of two points, one on each
side of the estimated 1Cs, value, avoiding too many non-cytotoxic and/or 100 %-
cytotoxic concentrations. Experiments revealing less than one cytotoxic
concentration on each side of the ICs, value shall be repeated, where possible, with a
smaller dilution factor (see Section VII.E.5.a.4). Each experiment should have at
least one cytotoxicity value > 0 % and < 50.0 % viability and at least one cytotoxicity
value > 50.0 % and < 100 % viability. A progression factor of 1.21 ['*V10] is
regarded the smallest factor achievable and will be the lowest dosing interval
required.)

Determine which test chemical concentration is closest to the ICs, value (e.g., 50 %
cytotoxicity). Use that value as a central concentration and adjust dilutions higher
and lower in equal steps for the definitive assay.

Maximum Doses to be Tested in the Main Experiments

If minimal or no cytotoxicity was measured in the dose range finding assay, a

maximum dose for the main experiments will be established as follows:

* For test chemicals prepared in Routine Culture Medium, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 100 mg/mL, or the maximum soluble dose. Test chemical will be weighed
into a glass tube and the weight will be documented. A volume of Routine
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Culture Medium will be added to the vessel so that the concentration is

200,000 ug/mL (200 mg/mL). The solution is mixed using the mechanical
procedures specified in Test Method Protocol for Solubility Determination. 1f
complete solubility is achieved in medium, then 7 additional serial stock dosing
solutions may be prepared from the 200 mg/mL 2X stock. If the test chemical is
insoluble in medium at 200 mg/ml, proceed by adding medium, in small
incremental amounts, to attempt to dissolve the chemical by using the sequence
of mixing procedures specified in Test Method Protocol for Solubility
Determination. More stringent solubility procedures may be employed if needed
based on results from the range finder experiment (Section VIL.D.3.a.). The
highest soluble stock solution will be used to prepare the 7 additional serial stock
dosing solutions.

* For test chemicals prepared in either DMSO or ethanol, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 2.5 mg/mL, or less, depending upon the maximum solubility in solvent.
Test chemical will be weighed into a glass tube and the weight will be
documented. A volume of the appropriate solvent (determined from the original
solubility test) will be added to the vessel so that the concentration is
500,000 wg/mL (500 mg/mL). The solution is mixed as specified in Test Method
Protocol for Solubility Determination. 1f complete solubility is achieved in the
solvent, then 7 additional serial stock dosing solutions may be prepared from the
500 mg/mL 200X stock. If the test chemical is insoluble in solvent at
500 mg/ml, proceed by adding solvent, in small incremental amounts, to attempt
to dissolve the chemical by using the sequence of mixing procedures. The
highest soluble stock solution will be used to prepare the 7 additional serial stock
dosing solutions.

* If precipitates are observed in the 2X dilutions, continue with the experiment,
make the appropriate observations and documentation, and report data to the
SMT.

¢) Test Chemical Dilutions

The dosing factor of 3.16 (= *Y10) divides a log into two equidistant steps, a factor of

2.15 (=>10) divides a decade into three steps. The factor of 1.47 (= °V10) divides a

log into six equidistant steps, the factor of 1.78 (*\10) divides a log into four

equidistant steps, and the factor of 1.21 (= 124/10) divides the log into 12 steps.

EXAMPLE:

10 31.6 100
10 21.5 46.4 100
10 14.7 21.5 31.6 46.4 68.1 100
10 12.1 | 147 | 17.8 | 21.5 | 26.1 |31.6 | 383 | 464 | 562 | 68.1 | 825 |100

The technical production of decimal geometric concentration series is simple. An
example is given for factor 1.47:
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Dilute 1 volume of the highest concentration by adding 0.47 volumes of diluent. After
equilibration, dilute 1 volume of this solution by adding 0.47 volumes of
diluent...(etc.).

E. Test Procedure
1. 96-Well Plate Configuration

The NHK NRU assay for test chemicals will use the 96-well plate configuration shown in
Figure 1.

Figure 1. 96-Well Plate Configuration for Positive Control (PC) and Test Chemical
Assays

1 2 3 4 5 6 7 8 9 10 11 12

A VCb |VCb [Cb |Cb |[Csb [Csb |Csb [Csb |Cib [Csb | VCb | VCb
B VCb | VC1 [ C G, C; Cs Cs Cs G Cs VC2 | VCb
C VCb | VC1 [ C G, C; Cs Cs Cs G Cs VC2 | VCb
D VCb | VC1 [ C G, C; Cs Cs Cs G Cs VC2 | VCb
E VCb | VC1 [ C G, C; Cs Cs Cs G Cs VC2 | VCb

F VCb | VC1 [ C G, C; Cs Cs Cs G Cs VC2 | VCb

G VCb | VC1 [ C G, C; Cs Cs Cs G Cs VC2 | VCb

H VCb |VCb [Cib |Cb |[Csb [Csb |Csb [Csb |Cib [Csb | VCb | VCb

VCl and VC2 = VEHICLE CONTROL

C—Cs = Test Chemicals or PC (SLS) at eight concentrations
(C1 = highest, C8 =lowest)

b = BLANKS (Test chemical or PC, but contain no cells)

VCb = VEHICLE CONTROL BLANK (contain no cells)

2. Application of Test Chemical

a) Two optional methods for rapidly applying the 2X dosing solutions onto the 96-well
plates may be utilized.

1) The first method is to add each of the 2X dosing solutions into labeled, sterile
reservoirs (e.g., Corning/Costar model 4870 sterile polystyrene 50 mL reagent
reservoirs or Corning/Transtar model 4878 disposable reservoir liners, 8-channel; or
other multichannel reservoirs).

2) The second method utilizes a “dummy” plate (i.e., an empty sterile 96-well plate)
prepared to hold the dosing solutions immediately prior to treatment of the test plate
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b)

(with cells). The test chemical and control dosing solutions should be dispensed into
the dummy plate in the same pattern/order as will be applied to the plate containing
cells. More volume than needed for the test plate (i.e. greater than 125 ul/well)
should be in the wells of the dummy plate.

At the time of treatment initiation, a multi-channel micropipettor is used to transfer the
2X dosing solutions, from the reservoirs or dummy plate, to the appropriate wells on the
treatment plate (as described in step c. below). These methods will ensure that the dosing
solutions can be transferred rapidly to the appropriate wells of the test plate to initiate
treatment times and to minimize the range of treatment initiation times across a large
number of treatment plates, and to prevent “out of order” dosing. Do not use a
multichannel repeater pipette for dispensing test chemical to the plates.

After 48 - 72 h (i.e., after cells attain 20+ % confluency [see Section VII.C.4(h)])
incubation of the cells, add 125 pl of the appropriate concentration of test chemical, the
PC, or the VC (see Figure 1 for the plate configuration) directly to the test wells. Do not
remove Routine Culture Medium for re-feeding the cells. The dosing solutions will be
rapidly transferred from the 8-channel reservoir (or dummy plate) to the test plate using a
single delivery multi-channel pipettor. For example, the VC may be transferred first (into
columns 1, 2, 11, and 12), followed by the test article dosing solutions from lowest to
highest dose, so that the same pipette tips on the multi-channel pipettor can be used for
the whole plate. [The Vehicle Control blank (VCb) wells (column 1, column 12, wells
A2, Al1, H2, H11) will receive the Vehicle Control dosing solutions (which should
include any solvents used). Blanks for wells A3 — A10 and H3 — H10 shall receive the
appropriate test chemical solution for each concentration (e.g., wells A3 and H3 receive
C, solution).] Incubate cells for 48 h 0.5 h (37°C £ 1°C, 90 % = 5 % humidity, and 5.0
% + 1 % COy/air).

Positive Control: For each set of test chemical plates used in an assay, a separate plate of
positive control concentrations will be set up following the concentration range
established in the development of the positive control database in Phase I of the
Validation Study. If multiple sets of test chemical plates are set up, then clearly
designate the positive control plates for each set; each set will be an individual entity. The
Study Director will decide how many test chemical plates will be run with a positive
control plate. The mean ICsy = two and a half standard deviations (SD) for the SLS
acceptable tests from Phases Ia, Ib, and II (after the removal of outliers) are the values
that will be used as an acceptance criterion for test sensitivity for the NHK NRU assay.
This plate will follow the same schedule and procedures as used for the test chemical
plates (including appropriate chemical concentrations in the appropriate wells and
meeting test acceptance criteria see Sections VILE.1, E.2, and E.5).

Microscopic Evaluation

After at least 46 h treatment, examine each plate under a phase contrast microscope to
identify systematic cell seeding errors and growth characteristics of control and treated
cells. Record any changes in morphology of the cells due to the cytotoxic effects of the
test chemical, but do not use these records for any quantitative measure of cytotoxicity.
Undesirable growth characteristics of control cells may indicate experimental error and
may be cause for rejection of the assay. Use the following Visual Observations Codes in
the description of cell culture conditions. Numerical scoring of the cells (see Section
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VII.E.3) should be determined and documented in the Study Workbook and in the
appropriate section of Addendum II of the EXCEL® study template.

Visual Observations Codes

Note Code Note Text
1 Normal Cell Morphology
2 Low Level of Cell Toxicity
3 Moderate Level of Cell Toxicity
4 High level of Cell Toxicity
1P Normal Cell Morphology with Precipitate
2P Low Level of Cell Toxicity with Precipitate
3P Moderate Level of Cell Toxicity with Precipitate
4P High level of Cell Toxicity with Precipitate
5P Unable to View Cells Due to Precipitate

4. Measurement of NRU

a)

Carefully remove (i.e., “dump”) the Routine Culture Medium (with test chemical)
and rinse the cells very carefully with 250 pL pre-warmed D-PBS. Remove the
rinsing solution by dumping and remove excess by gently blotting on paper towels.
Add 250 pL NR medium (to all wells including the blanks) and incubate (37°C +
1°C, 90 % £ 5 % humidity, and 5.0 % = 1 % COy/air) for 3+0.1 h. Observe the cells
briefly during the NR incubation (e.g., between 2 and 3 h — Study Director‘s
discretion) for NR crystal formation. Record observations in the Study Workbook.
Study Director can decide to reject the experiment if excessive NR crystallization has
occurred.

After incubation, remove the NR medium, and carefully rinse cells with 250 pL pre-
warmed D-PBS.

Decant and blot D-PBS from the plate. (Optionally: centrifuge the reversed plate.)

Add exactly 100 pL NR Desorb (ETOH/acetic acid) solution to all wells, including
blanks.

Shake microtiter plate rapidly on a microtiter plate shaker for 20 — 45 min to extract
NR from the cells and form a homogeneous solution. Plates should be protected
from light by using a cover during shaking.

Plates should be still for at least five minutes after removal from the plate shaker (or
orbital mixer). If any bubbles are observed, assure that they have been ruptured prior
to reading the plate. Measure the absorption (within 60 minutes of adding NR
Desorb solution) of the resulting colored solution at 540 nm + 10 nm in a microtiter
plate reader (spectrophotometer), using the blanks as a reference. [Phases Ia and Ib
data show the mean OD value for the plate blanks to be 0.055 = 0.035 for NHK cells
(x 2.5 standard deviations; data from 3 labs; N = 156). Use this range as a guide for
assessment of the blank values.] Save raw data in the Excel format as provided by
the SMT.

B-42



In Vitro Cytotoxicity Test Methods BRD Appendix B2 November 2006

5. Quality Check of Assay
a) Test Acceptance Criteria

All acceptance criteria (i.e., criteria 1, 2, and 3) must be met for a test to be
acceptable.

1) The PC (SLS) ICso must be within two and a half (2.5) standard deviations of the
historical mean established by the Test Facility (as per VIL.E.2.c), and must meet
criteria 2 and 3, and must have an r” (coefficient of determination) value
calculated for the Hill model fit (i.e., from PRISM® software) > 0.85.

2) The left and the right mean of the VCs do not differ by more than 15 % from the
mean of all VCs.

3) At least one calculated cytotoxicity value > 0 % and < 50.0 % viability and at
least one calculated cytotoxicity value > 50.0 % and < 100 % viability must be
present.

Exception: If a test has only one point between 0 and 100 % and the smallest
dilution factor (i.e., 1.21) was used and all other test acceptance criteria were
met, then the test will be considered acceptable.

Stopping Rule for Insoluble Chemicals: If the most rigorous solubility procedures have
been performed and the assay cannot achieve adequate toxicity to meet the test
acceptance criteria after three definitive trials, then the Study Director may end all testing
for that particular chemical.

[Note: A corrected mean ODs4g+ 10nm 0f 0.205 - 1.645 for the VCs is a target range but
will not be a test acceptance criterion. Range determined from Phase Ib VC OD values
from 3 laboratories (mean = 2.5 standard deviations, N = 69).]

b) Checks for Systematic Cell Seeding Errors

To check for systematic cell seeding errors, untreated VCs are placed both at the left
side (row 2) and the right side (row 11 for the test plates) of the 96-well plate.
Aberrations in the cell monolayer for the VCs may reflect a volatile and toxic test
article present in the assay. If volatility is suspected, then proceed to Section
VIILE.6.

Checks for cell seeding errors may also be performed by examining each plate under
a phase contrast microscope to assure that cell quantity is consistent.

6. Volatility of Test Chemicals
Highly volatile test chemicals may generate vapors from the treatment media during the
test chemical treatment incubation period. These vapors may become resorbed into the

treatment medium in adjacent wells, such that culture wells nearest the highest doses may
become contaminated by exposure to resorbed test article vapors. If the test chemical is
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particularly toxic at the doses tested, the cross contamination may be evident as a
significant reduction in viability in the vehicle control cultures (i.e., VC1) adjacent to the
highest test chemical doses.

If potential test article volatility is suspected (e.g., for low density liquids) or if the initial
range finder test (non-sealed plate) results show evidence of toxic effects in the control
cultures (i.e., > 15 % difference in viability between VCI1 [column 2] and VC2 [column
11]), then seal the subsequent test plates by the following procedure.

a) Plate Sealer Method

1) Plates and chemicals will be prepared as usual according to Sections VII.D and
VILE.

2) Immediately after the 96-well culture plate has been treated with the suspected
volatile chemical (Section VIL.E.2.b), apply the adhesive plate sealer (e.g., using
a hand, microplate roller, etc.) directly over the culture wells. Assure that the
sealer adheres to each culture well (well tops should be dry). Place the 96-well
plate cover over the sealed plate and incubate the plate under specified conditions
(Section VIIL.E.2.b). [Note: Do not jam the plate lid over the film to avoid
deforming the sealer and causing the sealer to detach from culture wells. Loose
fit of the plate lid is acceptable.]

3) At the end of the treatment period, the plate sealer should be carefully removed
to avoid spillage. Continue with the NRU assay as per Section VIL.LE.4.

F. Data Analysis

The Study Director will use good biological/scientific judgment for determining “unusable”
wells that will be excluded from the data analysis and provide explanations for the removal of
any data from the analysis.

A calculation of cell viability expressed as NRU is made for each concentration of the test
chemical by using the mean NRU of the six replicate values (minimum of four acceptable
replicates wells) per test concentration. This value is compared with the mean NRU of all
VC values. Relative cell viability is then expressed as percent of untreated VC. If
achievable, the eight concentrations of each chemical tested will span the range of no effect
up to total inhibition of cell viability. Data from the microtiter plate reader shall be
transferred to the Excel® spreadsheet template provided by the SMT. The template will
automatically determine cell viability, ICs, values by linear interpolation, and perform
statistical analyses (including statistical identification of outliers). The template will also
calculate the concentrations associated with 20 %, 50 %, and 80 % viability using the Hill
slope and ECsy (i.e., ICso) from the Hill function analysis.

The Hill function analysis shall be performed using statistical software (e.g., GraphPad
PRISM® 3.0) and a template specified by the SMT to calculate 1Cyg, ICs, and ICg values
(and the associated confidence limits) for each test chemical.

The Testing Facility shall report data using at least three (3) significant figures and shall
forward the results from each assay to the SMT through the designated contacts in electronic
format and hard copy upon completion of testing. The SMT will be directly responsible for
the statistical analyses of the Validation Study data.
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Appendix B3

Test Method Protocol for Solubility Determination (Phase III)
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L

IL.

I11.

Iv.

TEST METHOD PROTOCOL

Solubility Determination
Phase 111

PURPOSE

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the BALB/c 3T3
Neutral Red Uptake (NRU) and normal human keratinocyte (NHK) cytotoxicity tests. The data
will be used to evaluate the intra- and inter-laboratory reproducibility of the assay and
effectiveness of the cytotoxicity assay to predict the starting doses for rodent acute oral systemic
toxicity assays. This test method protocol outlines the procedures for performing solubility
determinations for the in vitro validation study organized by NICEATM and the European Centre
for the Validation of Alternative Methods (ECVAM) and sponsored by NIEHS, U.S.
Environmental Protection Agency, and ECVAM. This test method protocol applies to all
personnel involved with performing the solubility testing.

A. Solubility Test

The solubility tests will be performed to determine the best solvent to use for each of the 60
blinded/coded test chemicals to be tested in the 3T3 and NHK NRU cytotoxicity tests

SPONSOR

A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)

B. Address: P.O. Box 12233
Research Triangle Park, NC 27709

C. Representative: Named Representative

IDENTIFICATION OF TEST SUBSTANCES AND SOLVENTS

A. Test Chemicals: 60 Coded Chemicals (60)

B. Solvents: Chemical Dilution Medium for 3T3 assay (See Section VIL.B.1)

Treatment Medium for NHK assay (See Section VII.B.2)
TESTING FACILITY AND KEY PERSONNEL
A. Facility Information

1) Name:

2) Address:

3) Study Director:

4) Laboratory Technician(s):
5) Scientific Advisor:

6) Quality Assurance Director:
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VI.

VIL

7) Safety Manager:
8) Facility Management:

B. Test Schedule

1) Proposed Experimental Initiation Date:
2) Proposed Experimental Completion Date:
3) Proposed Report Date:

TEST SYSTEM

The solubility test procedure is based on attempting to dissolve chemicals in various solvents with
a increasingly rigorous mechanical techniques. The solvents to be used, in the order of
preference, are cell culture media, DMSO, and ethanol. Solubility shall be determined in a step-
wise procedure that involves attempting to dissolve a test chemical in the solvents (in the order of
preference) at relatively high concentrations using the sequence of mechanical procedures
(Section VII.C.2.a). If the chemical does not dissolve, the volume of solvent is increased so as to
decrease the concentration by a factor of 10, and then the sequence of mechanical procedures are
repeated in an attempt to solubilize the chemical at the lower concentrations.

Determination of whether a chemical has dissolved is based entirely on visual observation. A
chemical has dissolved if the solution is clear and shows no signs of cloudiness or precipitation.

DEFINITIONS
A. Soluble: Chemical exists in a clear solution without visible cloudiness or precipitate.

B. Documentation: all methods and procedures will be noted in a Study Workbook; logs will be
maintained for general laboratory procedures and equipment (e.g., media preparation,
solubility testing, laboratory balance calibration); solubility reports will be in electronic and
paper format; all data will be archived.

PROCEDURES
A. Materials
1. Technical Equipment

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be
used. ]

a) Water bath: 37°C £ 1°C

b) Glass tubes with caps (e.g., 5 mL)

c) Laboratory balance

d) Pipetting aid

e) Pipettes, pipettors (multi-channel and single channel; multichannel repeater pipette),
dilution block

f) Waterbath sonicator

g) Dry heat block (optional)
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2. Chemicals, Media, and Sera

a) Dulbecco’s Modification of Eagle’s Medium (DMEM) without L-Glutamine; should
have high glucose [4.5gm/1] (e.g., ICN-Flow Cat. No. 12-332-54)

b) L-Glutamine 200 mM (e.g., ICN-Flow # 16-801-49)

c¢) Penicillin/streptomycin solution (e.g. ICN-Flow # 16-700-49)

d) Dimethyl sulfoxide (DMSO), U.S.P. analytical grade (Store under nitrogen @ -20°C)

e) Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

f) Keratinocyte Basal Medium without Ca™ (KBM®, Clonetics CC-3104) that is
completed by adding the KBM® SingleQuots® (Clonetics CC-4131) to achieve the
proper concentrations of epidermal growth factor, insulin, hydrocortisone,
antimicrobial agents, bovine pituitary extract, and calcium (e.g., Clonetics Calcium
SingleQuots®, 300 mM CaCl,, Clonetics # CC-4202).

B. Preparations of Media and Solutions

[Note: All solutions glassware, pipettes, etc., shall be sterile and all procedures should be
carried out under aseptic conditions and in the sterile environment of a laminar flow cabinet
(biological hazard standard). All methods and procedures will be adequately documented.
Completed media formulations should be kept at approximately 2-8° C and stored for no
longer than two weeks.]

1.

3T3 Chemical Dilution Medium

DMEM (buffered with sodium bicarbonate) supplemented with (final concentrations in
DMEM are quoted):

4 mM Glutamine
200 IU/mL Penicillin
200 pg/mL Streptomycin

NHK Treatment Medium

KBM® (Clonetics CC-3104) supplemented with KBM® SingleQuots® (Clonetics CC-
4131) and Clonetics Calcium SingleQuots® (CC-4202) to make 500 mL medium. Final
concentration of supplements in medium are:

0.0001 ng/mL Human recombinant epidermal growth factor
5 pug/mL Insulin

0.5 pg/mL Hydrocortisone

30 pug/mL Gentamicin

15 ng/mL Amphotericin B

0.10 mM Calcium

30 pg/mL Bovine pituitary extract
NOTE:

KBM® SingleQuots® contain the following stock concentrations and volumes:
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0.1 ng/mL hEGF 0.5 mL
5.0 mg/mL Insulin 0.5 mL
0.5 mg/mL Hydrocortisone 0.5 mL
30 mg/mL Gentamicin, 15 ug/mL Amphotericin-B 0.5 mL
7.5 mg/mL Bovine Pituitary Extract (BPE) 2.0 mL

Clonetics Calcium SingleQuots® are 2 mL of 300 mM calcium.

165 pl of solution per 500 mL calcium-free medium equals 0.10 mM calcium in the
medium.

C. Determination of Solubility

The preference of solvent for dissolving test chemicals is medium, DMSO, and then ethanol.
Solubility shall be determined in a step-wise procedure that involves attempting to dissolve a
test chemical at a relatively high concentration with the sequence of mechanical procedures
specified in Section VII.C.2.a. If the chemical does not dissolve, the volume of solvent is
increased so as to decrease the concentration by a factor of 10, and then the sequence of
mechanical procedures in Section VII.C.2.a are repeated in an attempt to solubilize the
chemical at the lower concentrations. For testing solubility in medium, the starting
concentration is 20,000 pg/ml (i.e., 20 mg/mL) in Tier 1, but for DMSO and ethanol the
starting concentration is 200,000 pg/ml (i.e., 200 mg/mL) in Tier 2. Weighing out chemical
for each solvent (i.e., medium, DMSO, ethanol) can be done all at once, if convenient, but
solubility testing (at each tier that calls for more than one solvent) is designed to be sequential
- medium, then DMSO, then ethanol — in accordance with the solvent hierarchy (see Figure
1). This allows for testing to stop, rather than continue testing with less preferred solvents, if
the test chemical dissolves in a more preferred solvent. For example, if a chemical is soluble
in medium at a particular tier, testing may stop. Likewise, if a chemical is soluble in DMSO
at any tier, testing need not continue with ethanol. However, since the issue of primary
importance is testing the solvents and concentrations of test chemical required by any one
tier, sequential testing of solvents may be abandoned if the lab can test more efficiently in
another way.

1. Method

a) Tier 1 begins with testing 20 mg/mL each in Chemical Dilution Medium and
Treatment Medium (see Table 1). For each medium, weigh approximately 10 mg
(10,000 pg) of the test chemical into glass tubes. Document the chemical weight.
Add approximately 0.5 mL of each medium into its respective tube so that the
concentration is 20,000 ug/ml (20 mg/mL). Mix the solution as specified in Section
VII.C.2.a. If complete solubility is achieved in each medium, then additional
solubility procedures are not needed.

b) If the test chemical is insoluble in either Chemical Dilution Medium or Treatment
Medium, proceed to Tier 2 by adding enough medium, approximately 4.5 mL, to
attempt to dissolve the chemical at 2 mg/mL by using the sequence of mixing
procedures specified in Section VII.C.2.a. If the test chemical dissolves in medium
at 2 mg/mL, no further procedures are necessary. If the test chemical does NOT
dissolve in one medium or the other (if both are tested in this tier), weigh out
approximately 100 mg test chemical in a second glass tube and add enough DMSO to
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c)

make the total volume approximately 0.5 mL (for 200 mg/mL) and attempt to
dissolve the chemical as specified in Section VII.C.2.a. If the test chemical does not
dissolve in DMSO, weigh out approximately 100 mg test chemical in another glass
tube and add enough ethanol to make the total volume approximately 0.5 mL (for 200
mg/mL) and attempt to dissolve the chemical as specified in Section VII.C.2.a. If
the chemical is soluble in either solvent, no additional solubility procedures are
needed.

If the chemical is NOT soluble in one or both media, DMSO, or ethanol at Tier 2,
then continue to Tier 3 in Table 1 by adding enough solvent to increase the volume of
the three (or four) Tier 2 solutions by 10 and attempt to solubilize again using the
sequence of mixing procedures in Section VII.C.2.a. If the test chemical dissolves,
no additional solubility procedures are necessary. If the test chemical does NOT
dissolve, continue with Tier 4 and, if necessary, Tier 5 using DMSO and ethanol.
Tier 4 begins by diluting the Tier 3 samples with DMSO or ethanol to bring the total
volume to 50 mL. The mixing procedures in Section VII.C.2.a are again followed to
attempt to solubilize the chemical. Tier 5 is performed, if necessary, by weighing out
another two samples of test chemical at ~10 mg each and adding ~50 mL DMSO or
ethanol for a 200 pg/mL solution, and following the mixing procedures in Section
VIL.C.2.a.

Example: If complete solubility is not achieved at 20,000 pg/mL in either Chemical
Dilution Medium or Treatment Medium at Tier 1 using the mixing procedures
specified in Section VII.C.2.a, then the procedure continues to Tier 2 by diluting the
solution to 5 mL (with either of the appropriate media) and mixing again as specified
in Section VII.C.2.a. If the chemical is not soluble in Chemical Dilution Medium or
Treatment Medium, two samples of ~ 100 mg test chemical are weighed to attempt to
solubilize in DMSO and ethanol at 200,000 pg/mL (i.e., 200 mg/mL). Solutions are
mixed following the sequence of procedures prescribed in Section VII.C.2.a in an
attempt to dissolve. If solubility is not achieved at Tier 2, then the solutions
(Chemical Dilution Medium and/or Treatment Medium, DMSO, and ethanol)
prepared in Tier 2 are diluted by 10 so as to test 200 pg/mL in media, and 20,000
pg/mL in DMSO and ethanol. This advances the procedure to Tier 3. Solutions are
again mixed as prescribed in Section VII.C.2.a in an attempt to dissolve. If
solubility is not achieved in Tier 3, the procedure continues to Tier 4, and to 5 if
necessary (see Figure 1 and Table 1).
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Table 1. Determination of Solubility in Chemical Dilution Medium, Treatment Medium, DMSO,

or Ethanol

TIER

Total Volume
Chemical Dilution
Medium/Treatment

Medium

0.5 mL

5 mL

50 mL

Concentration of Test
Chemical
(Add ~10 mg to a tube.
Add enough medium to
equal the first volume.
Dilute to subsequent
volumes if necessary.)

20,000 pg/mL

(20 mg/mL)

2,000 pg/mL

(2 mg/mL)

200 pg/mL

(0.20 mg/mL)

Total Volume
DMSO/Ethanol

0.5 mL

5 mL

50 mL

Concentration of Test
Chemical
(Add ~100 mg to a large
tube. Add enough DMSO
or ethanol to equal the first
volume. Dilute with
subsequent volumes if
necessary.)

200,000 pg/mL

(200 mg/mL)

20,000 pg/mL

(20 mg/mL)

2,000 pg/mL

(2 mg/mL)

Total Volume
DMSO/Ethanol

50 mL

Concentration of Test
Chemical
(Add ~10 mg to a large
tube. Add enough DMSO
or ethanol to equal 50 mL.)

200 pg/mL

(0.2 mg/mL)

Equivalent Concentration
on Cells

10,000 pg/mL

(10 mg/mL)

1000 pg/mL

(1 mg/mL)

100 pg/mL

(0.1 mg/mL)

10 pg/mL

(0.01 mg/mL)

1 pg/mL

(0.001
mg/mL)

[NOTE: The amounts of test chemical weighed and Chemical Dilution Medium and
Treatment Medium added may be modified from the amounts given above, provided
that the targeted concentrations specified for each tier are tested.]
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Figure 1. Solubility Flow Chart

TIER 1

STEP 1:

20 mg/mL test chemical (TC) in 0.5 mL Chemical Dilution Medium and Treatment
Medium:

e if TC soluble in both media, then STOP.
e if TC insoluble in one medium, then go to STEP 2.

TIER 2

STEP 2:

2 mg/mL TC in medium (one or both) — increase volume from STEP 1 by 10 (i.e., to 5 mL)
e if TC soluble, then STOP.
e if TC insoluble in one medium, then go to STEP 3.

STEP 3:

200 mg/mL TC in DMSO
e if TC soluble, then STOP.
e if TC insoluble, test at 200 mg/mL in ETOH.
e if TC soluble, then STOP.
e IfTC insoluble, go to STEP 4.

TIER 3

STEP 4:

0.2 mg/mL TC in medium (one or both) — increase volume from STEP 2 by 10 (i.e., to 50
mL)
e if TC soluble in both media, then STOP.
e if TC insoluble in one medium, test at 20 mg/mL in DMSO — increase volume from
STEP 3 by 10 (i.e., to 5 mL).
e if TC soluble, then STOP.
e if TC insoluble, test at 20 mg/mL in ETOH — increase volume from STEP 3 by
10 (i.e., to SmL).
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 5.

TIER 4

STEP 5:

2 mg/mL TC in DMSO - increase volume from STEP 4 by 10 (i.e., to 50 mL)
e if TC soluble, then STOP.
e if TC insoluble, test at 2 mg/mL in ETOH — increase volume from STEP 4 by 10
(i.e., to 50 mL).
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 6.

TIER 5

STEP 6:

0.2 mg/mL TC in 50 mL DMSO
e if TC soluble, then STOP.
e if TC insoluble, test at 0.2 mg/mL in 50 mL ETOH
e STOP
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VIIIL.

2. Mechanical Procedures

a)

b)

The following hierarchy of mixing procedures will be followed to dissolve the test
chemical:

1) Add test chemical to solvent as in Tier 1 of Table 1. (Test chemical and solvent
should be at room temperature.)

2) Gently mix at room temperature. Vortex the tube (1 —2 minutes).
3) Iftest chemical hasn’t dissolved, use waterbath sonication for up to 5 minutes.

4) If test chemical is not dissolved after sonication, then warm solution to 37°C for
5 - 60 min. This can be performed by warming tubes in a 37°C water bath or in a
CO; incubator at 37°C. The solution may be stirred during warming (stirring in a
CO; incubator will help maintain proper pH).

5) Proceed to Tier 2 (and Tiers 3-5, if necessary of Table 1 and repeat procedures 2-
4).

The preference of solvent for dissolving test chemicals is Chemical Dilution Medium
or Treatment Medium, DMSQO, and then ethanol. Thus, if all solvents for a particular
tier are tested simultaneously and a test chemical dissolves in more than one solvent,
then the choice of solvent follows this hierarchy. For example, if, at any tier, a
chemical is soluble in Chemical Dilution Medium and DMSO, but not in Treatment
Medium or ethanol, the choice of solvent would be medium for the 3T3 assay and
DMSO for the NHK assay. Ifthe chemical were insoluble in both media, but soluble
in DMSO and ethanol, the choice of solvent would be DMSO for both assays.

After the lab has determined the preferred solvent for the test chemical and before
proceeding to the cytotoxicity testing, the Study Director will submit the solubility
test results (laboratory worksheets are preferable), and discuss the solvent selection
with the Study Management Team (SMT) of the validation study. The SMT will
provide direction on the solvent to be used in each assay for each chemical prior to
cytotoxicity testing. If the laboratory has attempted all solubility testing without
success, then the SMT will provide additional guidance for achieving test chemical
solubility. The SMT anticipates that all validation study test chemicals will be tested
in the NRU assays.

The Testing Facility shall forward the results from the solubility tests assay to the SMT
through the designated contacts in electronic format and hard copy upon completion of
testing. The SMT will be directly responsible for the statistical analyses of the Validation
Study data.

REFERENCES

U. S. Environmental Protection Agency. 1996. Product Properties Test Guidelines. OPPTS
803.7840. Water Solubility: Column Elution Method; Shake Flask Method. EPA712-C-96-
041, Prevention, Pesticides and Toxic Substances, Washington DC.
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TEST METHOD PROCEDURE
Prequalification of Normal Human Epidermal Keratinocyte Growth Medium

In Vitro Cytotoxicity Validation Study
Phase II1

January 28, 2004

Prepared by

The National Toxicology Program (NTP) Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)

Based on Standard Operating Procedure Recommendations from an
International Workshop Organized by the Interagency Coordinating Committee
on the Validation of Alternative Methods (ICCVAM)

National Institute of Environmental Health Sciences (NIEHS)
National Institutes of Health (NIH)
U.S. Public Health Service
Department of Health and Human Services
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I. PROPOSAL

The following document provides the guidelines and testing requirements for qualifying lots of
Keratinocyte Basal Medium without Ca ™" (KBM® [CAMBREX/Clonetics # CC-3104]) and the
medium supplements (SingleQuots® [CAMBREX/Clonetics # CC-4131]) for use in the normal
human epidermal keratinocyte (NHK) neutral red uptake (NRU) assays for Phase III of the In
Vitro Cytotoxicity Validation Study. The medium and supplements will be tested so as to
demonstrate their ability to perform adequately in the NHK NRU assay prior to purchase by the
validation study laboratories for use in Phase III.

The Testing Facility will request the quality control test data from CAMBREX/Clonetics for each
potential lot of medium and supplements. Based upon the QC test data, the Testing Facility will
purchase and test the one or two most current lots of medium and supplements in stock with
CAMBREX/Clonetics that appear to have the potential to support NHK cultures according to the
requirements of the In Vitro Cytotoxicity Validation Study NHK neutral red uptake assay.

This test method procedure is based on the Phase III NHK NRU protocol (IIVS Protocol No.
SP100066) and outlines the procedures needed for performing the cytotoxicity test specifically
for prequalifying NHK culture medium. The test method procedure and NHK NRU protocol
support the in vitro validation study organized by NICEATM and the European Centre for the
Validation of Alternative Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental
Protection Agency, and ECVAM. This test method procedure applies to all personnel involved
with performing media/supplement testing.

A. NHK Neutral Red Uptake Cytotoxicity Test
The NHK NRU test will be performed to analyze NHK growth characteristics and the in vitro
toxicity of Sodium Lauryl Sulfate (SLS), as measured by the 1Cs,, with each NHK
medium/supplement being tested.

The Testing Facility will select the lots of medium/supplements and combinations based on

the maximum available quantity and shelf life, as well as growth test results provided by

Cambrex. Potential medium testing/supplement combinations are:

e One lot of medium/one lot of SingleQuots®: Test the lot of medium using the lot of
SingleQuots® (one test of three plates).

e Two or more lots of medium/one lot of SingleQuots®: Test each lot of medium using the
one lot of SingleQuots® (one test of three plates for each lot of medium)

e One lot of medium/two or more lots of SingleQuots®: Test the lot of medium using each
lot of SingleQuots® (one test of three plates for each lot of SingleQuots®).

NHK cultures will be established using each medium/supplement combination, and will be

subcultured on 3 different days into 96-well plates for three subsequent SLS cytotoxicity tests

using each appropriate test medium/supplement combination.

B. Testing Conditions
The work will be performed in the IIVS Good Laboratory Practice (GLP)-compliant
laboratories, but will not be performed in full compliance with national and international GLP
guidelines, and neither a protocol nor an audited report will be generated.
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The Study Director will provide recommendations and appropriate test data for
acceptance/rejection of the tested media/supplements to the Study Management Team (SMT).

The Testing Facility will maintain the following documentation: study workbooks noting all
methods and procedures; logs for general laboratory procedures and equipment (e.g., media
preparation, SLS preparation, incubator function); electronic and paper formats of all optical
density data obtained from the spectrophotometer plate reader; electronic and paper format of
all calculations of ICx values and other derived data.

II. SPONSOR
A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
B. Address: P.O. Box 12233
Research Triangle Park, NC 27709
C. Representative: Molly Vallant, Project Officer, NIEHS

D. Study Management
Team Representatives: William Stokes, Silvia Casati, Raymond Tice, Judy Strickland,
Michael Paris

II1. IDENTIFICATION OF TEST AND CONTROL SUBSTANCES

A. Test Substances: Keratinocyte Basal Medium without Ca™ (KBM®, Clonetics CC-
3104)

KBM® SingleQuots® (Clonetics CC-4131)

B. Controls: Positive: Sodium Lauryl Sulfate
Vehicle (Negative): Assay medium

IV. TESTING FACILITY AND KEY PERSONNEL
e Name: Institute for In Vitro Sciences, Inc.

e Address: 21 Firstfield Road, Suite 220
Gaithersburg, Maryland 20878

e Study Director: Hans Raabe, M.S.

e Laboratory Technician(s): Greg Mun, B.A., Laboratory Manager
Robin Anderson, B.S.
Filomena Diaco, B.S.
Gregory Moyer, B.S.
Massod Rahimi, B.S.
Angela Sizemore, B.S.
Teri Beth Wallace, B.S.
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Nathan Wilt, B.S.

V. PROCEDURES

A.

Materials

NHK cells used for this procedure will come from the same lot of NHK cells used in Phases |
and II of the validation study. Equipment, chemicals, and other media will be the same as in
IIVS Protocol No. SP100066.

Preparations of Media and Solutions
All media and solutions will be prepared as in IIVS Protocol No. SP100066.

Methods
All culture procedures will be performed as in IIVS Protocol No. SP100066..

NHK cultures will be established with cryopreserved cells seeded into individual tissue
culture flasks using the existing medium/supplement combination (the “control” medium)
and each test medium/supplement combination. It may be acceptable to suspend freshly-
thawed cells initially into 9 mL of control medium. The cell suspension will then be added to
culture flasks containing pre-warmed control or test medium. The cells will be subcultured on
three different days into 96-well plates for three subsequent NRU tests using each appropriate
test medium/ supplement combination and control.

Preparation of SLS

The preparation of SLS (IIVS code 02AD92) will follow the procedures in Sections
VILD.l1.a, b, and d of ITVS Protocol No. SP100066. SLS will be dissolved only in Routine
Culture Medium. Determination of the pH will follow Section VII.D.2.

Preparation of SLS concentrations/dilutions will follow the main experiment procedures
specifically for testing compounds in Routine Culture Medium as outlined in Section
VIL.D.3.b of ITVS Protocol No. SP100066. The concentrations/dilutions should be the same
or similar to those used for SLS as a positive control in Phase II of the validation study.

Test Procedure

The 96-well plate configuration will be the same as that outlined in Section VILE.1 of IIVS
Protocol No. SP100066. The C; test concentration will be the highest SLS concentration.
Application of the SLS, subsequent toxicity testing, and measurement of NRU will follow
procedures outlined in Sections VII.E.2.a and b and Section VII.4 of IIVS Protocol No.
SP100066.

Cells cultured in control medium and in each test medium/supplement combination will be
tested in parallel for their sensitivity to SLS.

Microscopic Evaluation

Observations of the cell cultures in the culture flasks, as well as in the 96-well plates will be
performed and documented and should include cell morphology (e.g., overall appearance,
colony formation and proliferation, presence of mitotic figures, and distribution).
Representative observations of the cultures in the culture flasks will be performed every
working day. Representative observations of the cultures in the 96-well plates will be
performed daily prior to treatment with SLS; at the end of the 48 hour treatment incubation;
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and during the neutral red incubation period (to evaluate relative neutral red uptake in the
vehicle control cultures).

Changes in morphology of the cells due to cytotoxic effects of the SLS (prior to measurement
of NRU) should be recorded as per procedures outlined in Section VIL.E.3 of IIVS Protocol
No. SP100066.

G. Data Analysis and Test Evaluation

Data analysis will be performed as in Section VILF of IIVS Protocol No. SP100066. The
following parameters will be evaluated to determine whether the NHK media and
supplements are adequate to support the NHK NRU assay:

1) SLSICs,

2) r* (coefficient of determination) value calculated for the Hill model fit (i.e., from
PRISM® software.

3) Difference between the mean of all vehicle controls (VC) and (a) the left mean VC, and
(b) the right mean VC.

4) Number of points between 0 % and 50.0 % viability and between 50.0 % 100 % viability.
5) Mean corrected ODsyq 550 of the VCs.
6) Cell morphology and confluence of the VCs at the end of the 48 h treatment
The Study Director will utilize all observed growth characteristics and test results to
determine whether the media/supplements perform adequately, and provide the test data and a
recommendation for the use or rejection of the media/supplements to the SMT. 1IVS will
request CAMBREX/Clonetics reserve a portion of an acceptable lot based on estimates of
media needed by the three laboratories.
V. REFERENCES
IIVS Protocol No. SP100066. Test Method Protocol for the NHK Neutral Red Uptake
Cytotoxicity Test. A Test for Basal Cytotoxicity for an In Vitro Validation Study. November 11,
2003. Prepared by the National Toxicology Program (NTP) Interagency Center for the Evaluation
of Alternative Toxicological Methods (NICEATM).

VI. APPROVAL

SPONSOR REPRESENTATIVE DATE

(Print or type name)

Testing Facility STUDY DIRECTOR DATE
(Print or type name)
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Appendix C

Validation Study Test Method Protocols
(Phases Ia, Ib, and II)

Test Method Protocol for the BALB/c 3T3 Neutral Red Uptake
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Keratinocyte (NHK) Neutral Red Uptake Cytotoxicity Test
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Test Method Protocol for the BALB/c 3T3 Neutral Red Uptake
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Appendix C1

Test Method Protocol for the BALB/c 3T3 Neutral Red Uptake
Cytotoxicity Test (Phase Ia)
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TEST METHOD PROTOCOL
for the BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test

A Test for Basal Cytotoxicity for an In Vitro Validation Study

June 14, 2002

Prepared by

The National Toxicology Program (NTP) Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)

Based on Standard Operating Procedure Recommendations from an
International Workshop Organized by the Interagency Coordinating Committee
on the Validation of Alternative Methods (ICCVAM)

National Institute of Environmental Health Sciences (NIEHS)
National Institutes of Health (NIH)
U.S. Public Health Service
Department of Health and Human Services
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TEST METHOD PROTOCOL

The BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test
A Test for Basal Cytotoxicity

I. PURPOSE

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the BALB/c 3T3
Neutral Red Uptake (NRU) cytotoxicity test. The data will be used to evaluate the intra- and
inter-laboratory reproducibility of the assay and effectiveness of the cytotoxicity assay to predict
the starting doses for rodent acute oral systemic toxicity assays. This test method protocol
outlines the procedures for performing the cytotoxicity test and supports the in vitro validation
study organized by NICEATM and the European Centre for the Validation of Alternative
Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental Protection Agency, and
ECVAM. This test method protocol applies to all personnel involved with performing the
cytotoxicity assay.

A. Determination of Positive Control Database

An historical database of ICs values for the positive control chemical (Sodium Lauryl
[dodecyl] Sulfate {SLS}) must be established and maintained by performing 10
concentration-response assays on the 3T3 cells before performing the NRU assay on test
chemicals. Once the mean ICs, and the 95 % confidence interval (CI) of the ICsy of SLS are
established, the values will be used as an acceptance criterion for test sensitivity for the 3T3
NRU assay.

B. BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test

After acceptable positive control mean 1Cs, and 95 % CI values have been established, the
3T3 NRU test will be performed to analyze the in vitro toxicity of test chemicals. This test
will be used to determine 1Cy, ICs, and ICg, values for a predetermined set of test chemicals
of varying toxicities.

II. SPONSOR
A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
B. Address: P.O. Box 12233
Research Triangle Park, NC 27709
C. Representative: Named Representative
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II1. IDENTIFICATION OF TEST AND CONTROL SUBSTANCES
A. Test Chemicals: Blinded Chemicals
B. Controls: Positive: Sodium Lauryl Sulfate
Vehicle (Negative): Assay medium
Solvent (as needed):  Assay medium with appropriate solvent
used to prepare the test chemicals (Section VILE)
IV. TESTING FACILITY AND KEY PERSONNEL
e Name:
e Address:
e Study Director:
e Laboratory Technician(s):
e Scientific Advisor:
e Quality Assurance Director:
e Safety Manager:
e Facility Management:
A. Test Schedule
e Proposed Experimental Initiation Date:
e Proposed Experimental Completion Date:
e Proposed Report Date:
V. TEST SYSTEM
The NRU cytotoxicity assay procedure is a cell survival/viability chemosensitivity assay based on
the ability of viable cells to incorporate and bind neutral red (NR), a supravital dye. NR is a weak
cationic dye that readily penetrates cell membranes by non-ionic diffusion and accumulates
intracellularly in lysosomes. Alterations of the cell surface or the sensitive lysosomal membrane
lead to lysosomal fragility and other changes that gradually become irreversible. Such changes
brought about by the action of xenobiotics result in a decreased uptake and binding of NR. It is
thus possible to distinguish between viable, damaged, or dead cells, which is the basis of this
assay.
Healthy mammalian cells, when maintained in culture, continuously divide and multiply over

time. A toxic chemical, regardless of site or mechanism of action, will interfere with this process
and result in a reduction of the growth rate as reflected by cell number. Cytotoxicity is expressed
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as a concentration dependent reduction of the uptake of the NR after chemical exposure thus
providing a sensitive, integrated signal of both cell integrity and growth inhibition.

VI. DEFINITIONS

A. Hill function: a four parameter logistic mathematical model relating the concentration of test

B.

VIIL.

chemical to the response being measured in a sigmoidal shape.

Top— Bottom

1+ 1flo9C50-XilSIope

Y =Bottom+

where Y= response, X is the logarithm of dose (or concentration), Bottom is the minimum
response, Top is the maximum response, loglC50 is logarithm of X at the response midway
between Top and Bottom, and HillSlope describes the steepness of the curve.

Documentation: all methods and procedures will be noted in a Study Workbook; logs will be
maintained for general laboratory procedures and equipment (e.g., media preparation, test
chemical preparation, incubator function); all optical density data obtained from the
spectrophotometer plate reader will be saved in electronic and paper formats; all calculations
of ICx values and other derived data will be in electronic and paper format; all data will be
archived.

PROCEDURES

A. Materials

1. Cell Lines

BALB/c 3T3 cells, clone 31
CCL-163, LGC Reference Materials, Customer Service, Queens Road, Teddington,
Middlesex, TW110LY, UK
CCL-163, American Type Culture Collection [ATCC], Manassas, VA, USA)

2. Technical Equipment

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be
used. ]

a) Incubator: 37°C £ 1°C, 90 % £ 5 % humidity, 5.0 % + 1 % CO,/air

b) Laminar flow clean bench/cabinet (standard: "biological hazard")

c¢) Water bath: 37°C £ 1°C

d) Inverse phase contrast microscope

e) Sterile glass tubes with caps (e.g., 5 ml)

f) Centrifuge (optionally: equipped with microtiter plate rotor)

g) Laboratory balance

h) 96-well plate spectrophotometer (i.e., plate reader) equipped with 540 nm + 10 nm
filter

1)  Shaker for microtiter plates

j)  Cell counter or hemocytometer
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k)
D

m)
n)
0)

p)

Pipetting aid

Pipettes, pipettors (multi-channel and single channel), dilution block

Cryotubes

Tissue culture flasks (e.g., 75 - 80 cm?, 25 cm?)

96-well flat bottom tissue culture microtiter plates (e.g., Nunc # 167 008; Falcon
tissue culture-treated)

pH paper (wide and narrow range)

[Note: Tissue culture flasks and microtiter plates should be prescreened to ensure
that they adequately support the growth of 3T3 cells.]

3. Chemicals, Media, and Sera

a)

b)

c)
d)

e)
f)
g)

h)
i)

)
k)

Dulbecco’s Modification of Eagle’s Medium (DMEM) without L-Glutamine; should
have high glucose [4.5gm/1] (e.g., ICN-Flow Cat. No. 12-332-54)

L-Glutamine 200 mM (e.g., ICN-Flow # 16-801-49)

New Born Calf Serum (NBCS or NCS) (e.g., Biochrom # SO 125)

0.05 % Trypsin/0.02 % EDTA solution (e.g., SIGMA T 3924, ICN-Flow, # 16891-
49)

Phosphate buffered saline (PBS) without Ca** and Mg**(for trypsinization)

Hanks’ Balanced Salt Solution (HBSS) without Ca®" and Mg*'(CMF-HBSS)
Dulbecco’s Phosphate Buffered Saline (D-PBS) with glucose) formulation containing
calcium and magnesium cations, and supplemented with 1000mg/L glucose) (for
rinsing)

Penicillin/streptomycin solution (e.g. ICN-Flow # 16-700-49)

Neutral Red (NR) Dye — tissue culture-grade; liquid form (e.g., SIGMA N 2889);
powder form (e.g., SIGMA N 4638)

Dimethyl sulfoxide (DMSO), U.S.P. analytical grade (Store under nitrogen @ -20°C)
Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

Glacial acetic acid, analytical grade

Distilled H,O or any purified water suitable for cell culture (sterile)

Sterile paper towels (for blotting 96-well plates)

[Note: Due to lot variability of NBCS/NCS, first check a lot for growth stimulating
properties with 3T3 cells (approximately 20-24 h doubling time) and then reserve a
sufficient amount of NBCS/NCS.]

B. Preparations of Media and Solutions

[Note: All solutions (except NR stock solution, NR medium and NR desorb), glassware,
pipettes, etc., shall be sterile and all procedures should be carried out under aseptic conditions
and in the sterile environment of a laminar flow cabinet (biological hazard standard). All
methods and procedures will be adequately documented. ]

1. Media

DMEM (buffered with sodium bicarbonate) supplemented with (final concentrations in
DMEM are quoted):
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a) for freezing (Freeze Medium); contains 2X concentration of NBCS/NCS and DMSO
of final freezing solution

40 % NBCS/NCS
20 % DMSO
b) for routine culture (Routine Culture Medium)
10 % NBCS/NCS
4 mM Glutamine

c) for treatment with Test Chemicals (Treatment Medium)

5% NBCS/NCS
4 mM Glutamine
100 TU Penicillin

100 pg/ml Streptomycin
[Note: The serum concentration of treatment medium is reduced to 5 %, since serum
proteins may mask the toxicity of the test substance. Serum cannot be totally excluded

because cell growth is markedly reduced in its absence. |

Complete media should be kept at approximately 4° C and stored for no longer than two
weeks.

2. Neutral Red (NR) Stock Solution

The liquid tissue culture-grade stock NR Solution will be the first choice for performing
the assay. If the liquid form is not available, the following formulation can be prepared.

0.4 g NR Dye powder in 100 ml of H,O

Make up prior to use and store dark at room temperature. May store for up to two
months.

3. Neutral Red (NR) Medium

EXAMPLE:
1 ml (4mg NR dye/ml) NR Stock Solution
79 ml DMEM

The final concentration of the NR Medium is 50 ug NR dye/ml.

[Note: The NR medium should be incubated overnight at 37°C + 1°C and centrifuged at
approximately 600 x g for 10 min (to remove NR crystals) before adding to the cells.
Alternative procedures (e.g., Millipore filtering) can be used as long as they guarantee
that NR medium is free of crystals.]

4. Ethanol/Acetic Acid Solution (NR Desorb)

1% Glacial acetic acid solution
50 % Ethanol
49 % H,O
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C. Methods

1.

Cell Maintenance and Culture Procedures

BALB/c 3T3 cells are routinely grown as a monolayer in tissue culture grade flasks (e.g.,
75 -80 sz) at 37°C = 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air. The cells
should be examined on a daily basis under a phase contrast microscope, and any changes
in morphology or their adhesive properties noted in a Study Workbook (see Section
VILF.3).

Receipt of Cryopreserved BALB/c 3T3 Cells

Upon receipt of cryopreserved BALB/c 3T3 cells, the vial(s) of cells shall be stored in a
liquid nitrogen freezer until needed.

Thawing Cells

Thaw cells by putting ampules into a water bath at 37°C + 1°C. Leave for as brief a time
as possible.

a) Resuspend the cells and transfer into Routine Culture Medium in a tissue-
culture flask (see Section 6).

b) Incubate at 37°C + 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air.

¢) When the cells have attached to the bottom of the flask (this may take up to 4
h), decant the supernatant and replace with fresh medium. Culture as
described above.

d) Passage two to three times before using the cells in a cytotoxicity test.

A fresh batch of frozen cells from the stock lot of cells should be thawed out and cultured
approximately every two months. This period resembles a sequence of about 18
passages.

Routine Culture of BALB/C 3T3 Cells

When cells exceed 50 % confluence (but less than 80 % confluent) they should be
removed from the flask by trypsinization:

a) Decant medium, rinse cultures with 5 ml PBS or Hanks’ BSS (without Ca*", Mg*")
per 25 cm” flask (15 ml per 75 cm? flask). Wash cells by gentle agitation to remove
any remaining serum that might inhibit the action of the trypsin.

b) Discard the washing solution.

¢) Add 1-2 ml trypsin-EDTA solution per 25 cm® to the monolayer for a few seconds
(e.g., 15-30 seconds).

d) Remove excess trypsin-EDTA solution and incubate the cells at room temperature.

e) After 2-3 minutes (min), lightly tap the flask to detach the cells into a single cell
suspension.

5. Cell Counting

After detaching the cells, add 0.1-0.2 ml of Routine Culture Medium/cm? to the flask
(e.g., 2.5 ml for a 25 cm® flask). Disperse the monolayer by gentle trituration. It is
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important to obtain a single cell suspension for exact counting. Count a sample of the
cell suspension obtained using a hemocytometer or cell counter (e.g., Coulter counter).

6. Subculture of Cells

After determination of cell number, the culture can be sub-cultured into other flasks or
seeded into 96-well microtiter plates. BALB/c 3T3 cells are routinely passaged at
suggested cell densities as listed in the table (approximate doubling time is 20-24 h). The
individual laboratories will need to determine and adjust the final density to achieve
growth as outlined in Section VII.C.1.

Table 1. Cell Densities for Subculturing

Days in Culture | Seeding Density | Total Cells per 25 cm” Total Cells per 75 cm®
(cells/cm?) flask flask
2 16800 42x10° 1.26 x 10°
3 8400 2.1x 10° 6.3x 10°
4 4200 1.05x 10° 3.15x 10°

[Note: It is important that cells have overcome the lag growth phase when they are used
for the test.]

7. Freezing Cells

Stocks of BALB/c 3T3 cells can be stored in sterile, freezing tubes in a liquid nitrogen
freezer. DMSO is used as a cryoprotective agent.

a) Centrifuge trypsinized cells at approximately 200 x g.

b) Suspend the cells in cold Routine Medium (half the final freezing volume) so a
final concentration of 1-5x10° cells/ml can be attained.

¢) Slowly add cold Freeze Medium to the cells so that the solvent will equilibrate
across the cell membranes. Bring the cell suspension to the final freezing
volume. The final cell suspension will be 10 % DMSO. Aliquot the cell
suspension into freezing tubes and fill to 1.8 ml.

d) Place the tubes into an insulated container (e.g., styrofoam trays) and place in a
freezer (-70 to -80°C) for 24 h. This gives a freezing rate of approximately
1°C/min. The laboratory needs to ensure that the freezing protocol is applicable
to the 3T3 cells and that the cells are viable when removed from
cryopreservation.

e) Place the frozen tubes into liquid nitrogen for storage.

8. Preparation of Cells for Assays

a) Cultured cells that are going to be used in seeding the 96-well plates should be fed
fresh medium the day before subculturing to the plates. On the day of plate seeding,
prepare a cell suspension of 2.5x104cells/ml in Routine Culture Medium. Using a
multi-channel pipette, dispense 100 pl Routine Culture Medium only into the
peripheral wells (blanks) of a 96-well tissue culture microtiter plate (See Section
IV.F). In the remaining wells, dispense 100 pl of a cell suspension of 2.5x10*
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b)

cells/ml (= 2.5)(103 cells/well). The seeding density should be noted to ensure that
the cells in the control wells are not overgrown after three days (i.e., 24 h incubation
in b and 48 h exposure to test chemicals). Prepare one plate per chemical to be
tested.

Incubate cells for 24 h (37°C + 1°C, 90 % £ 5 % humidity, 5.0 % + 1 % CO,/air) so
that cells form a less than half confluent monolayer. This incubation period assures
cell recovery and adherence and progression to exponential growth phase.

Examine each plate under a phase contrast microscope to assure that cell growth is
relatively even across the microtiter plate. This check is performed to identify
experimental and systemic cell seeding errors. Record observations in the Study
Workbook.

Determination of Doubling Time

a)

b)

d)

Establish cells in culture and trypsinize cells as per Section C.4 for subculture.
Resuspend cells in about Sml Treatment Medium (5 % NBCS/NCS). Seed cells at
4200 cells/cm’.

Seed five sets of cell culture vessels in triplicate for each cell type (e.g., 15 tissue
culture dishes [60mm x 15mm]). Use appropriate volume of culture medium for the
culture vessels. Note number of cells placed into each culture dish. Place dishes
into the incubators (37°C £ 1°C, 90 % * 5 % humidity, 5.0 % £ 1 % CO,/air).

After 4 - 6 hours (use the same initial measurement time for each subsequent
doubling time experiment), remove three culture dishes and trypsinize cells. Count
cells using a cell counter or hemocytometer. Cell viability may be determined by dye
exclusion (e.g., Trypan Blue) if Study Director sees a need. Use appropriate size
exclusion limits if using a Coulter counter. Determine the total number of cells and
document. Repeat sampling at 24 h, 48 h, 72 h, and 96 h post inoculation. Change
culture medium at 72 h or sooner in remaining dishes if indicated by pH drop.

Plot cell concentration (per ml of medium) on a log scale against time on a linear
scale. Determine lag time and population doubling time. Additional dishes and time
are needed if the entire growth curve is to be determined (lag phase, log phase,
plateau phase).

D. Establishing the Positive Control Database

An historical database of ICs values for the positive control chemical (Sodium Lauryl
[dodecyl] Sulfate {SLS}) must be established and maintained by performing 10
concentration-response assays on the 3T3 cells.

1.

Positive Control Chemical Preparation

The positive control chemical (SLS) is prepared in the same manner as the test chemical
(Sections E.1 and E.2) by following the instructions and substituting “test chemical”
with “SLS.”

Range Finder Experiment

Before initiating the 10 concentration-response assays, a range finder experiment will be

performed using eight concentrations of SLS by diluting the stock solution with a

constant factor as per Sections E.3.a and E.3.b. The eight chemical concentrations will
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be tested as per the test procedure outlined in Section F and analyzed as per procedures
outlined in Section G.

Test Procedure

Once a range has been determined that satisfies the criteria in Section E.3.b, the
definitive concentration-response assays shall use a V10 = 1.47 dilution scheme centered
on the ICso. The Test Facility will perform two tests per day on five different days. The
95 % CI of the 1Csy of SLS will be established and defined as an acceptance criterion for
test sensitivity for the 3T3 NRU assay. The confidence intervals shall be calculated using
the average of the individual ICs, values from each positive control assay performed. An
example of an historical mean ICsy of SLS in mammalian cultures is 93 pg/ml and the 95
% Cl is 70 - 116 pg/ml (Spielmann et. al., 1991). All testing will follow the instructions
in Section F using the 96-well plate configuration in Figure 1. The test meets acceptance
criteria if the conditions in Sections F.5.a.2 and F.5.a.3 are met.

Figure 1. 96-Well Plate Configuration for Positive Control and Test Chemical Assays

1 2 3 4 5 6 7 8 9 10 11 12

b b b b b b b b b b b b
b vC |G G, GCs Cs Cs Ce G Cs VC |b

b vC |G G, GCs Cs Cs Ce G Cs VC |b

b vC |G G, GCs Cs Cs Ce G Cs VC |b

b vC |G G, GCs Cs Cs Ce G Cs VC |b

b vC |G G, GCs Cs Cs Ce G Cs VC |b

b vC |G G, GCs Cs Cs Ce G Cs VC |b

b b b b b b b b b b b b

VC = untreated VEHICLE CONTROL (mean viability set to 100 %)

C -Gy Test Chemicals or Positive Control (SLS) at eight concentrations
(C1 = highest, C8 = lowest)

b = BLANKS (contain no cells)

E. Preparation of Test Chemicals

[Note: Test chemical must be freshly prepared immediately prior to use. Each stock dilution
should have at least 1-2 ml total volume to ensure adequate solution for the test wells in a
single 96-well plate. The solutions must not be cloudy nor have noticeable precipitate. Test
chemicals must be at room temperature before dissolving and diluting. Preparation under red
or yellow light may be necessary, if rapid photodegradation is likely to occur.]
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1. Dissolving Test Chemical

a)

Approximately 200,000 pg (200 mg) of the test chemical will be weighed into a glass
tube and the weight will be documented. Assay-specific culture medium will be
added to the vessel so that the concentration is 2,000,000 pg/ml (2000 mg/ml) and
mixed using the mixing procedures outlined in Section E.1.c. If complete solubility
is achieved, then additional solubility procedures are not needed. The test chemical
can then be prepared and diluted for use in an assay. If only partial solubility is
achieved, then add additional medium in the steps outlined in Table 1 until the
concentration is a minimum of 200,000 pg /ml. If complete solubility at 200,000
pg/ml in culture medium can’t be attained, then repeat the solubility steps in Table 1
using the other solvent(s) in the solubility hierarchy outlined in Section E.1.c. Test
chemicals that are only soluble in DMSO or ethanol will be prepared at 2,000,000
pg/ml as the highest concentration of stock solution.

Table 2 Determination of Solubility

Solubility Data Step 1 Step 2 Step 3
Total volume of medium added (ml) 0.1 0.5 1.0
Total volume of DMSO or ethanol added (ml) 0.1 0.5 1.0
Approximate solubility (ug/ml) > 2,000,000 400,000 200,000

b)

Example: If complete solubility is not achieved in 0.1 ml medium (Step 1), then 0.4
ml must be added to obtain a total volume of 0.5 ml (Step 2). No additional weighing
of chemical is needed. Chemical and medium are again mixed in an attempt to
dissolve.

Each test chemical will be prepared such that the highest test concentration applied to
the cells in each range finding experiment is 100,000 pg/ml in culture medium
(10,000 pg/ml if DMSO or ethanol is used). If 100,000 pg/ml in culture medium
cannot be achieved, then the highest concentration attainable will be used. If the
range finding experiment shows that 10,000 pug/ml is not high enough for the range
of chemicals dissolved in DMSO or ethanol to meet the acceptance criteria, then
higher concentrations will be used for the definitive experiment.

The following mixing and solvent hierarchy will be followed in dissolving the test
chemical:

1) Dissolve test chemical in Treatment Medium.

2) Gently mix. Vortex the tube (1 — 2 minutes).

3) Iftest chemical hasn’t dissolved, use sonication for up to 5 minutes.
4) If sonication doesn’t work, then warm solution to 37°C.

If the test chemical doesn’t dissolve (i.e., solution is cloudy or has precipitate) in the
Treatment Medium, then follow the steps 1) through 4) using DMSO instead of
Treatment Medium.
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d)

If the test chemical doesn’t dissolve in DMSO, then follow steps 1) through 4) using
ethanol instead of DMSO.

For the range finding experiments, the highest 2x concentration of test chemical
dissolved only in culture medium will be 200,000 pg/ml (200 mg/ml). The highest
2x concentration of test chemical first dissolved in DMSO or ethanol then transferred
to culture medium will be 20,000 pug/ml (20 mg/ml). Dissolve test chemical in
appropriate medium/solvent (at 200-fold the desired final test concentration in the
case of DMSO or ethanol solvents, i.e., 20,000ug/ml). The final solvent (DMSO or
ethanol) concentration for application to the cells should be kept at a constant level of
0.5 % (v/v) in the vehicle controls and in all of the eight test concentrations. The
following example illustrates the preparation of test chemical in solvent and the
dilution of dissolved test chemical in medium before application to 3T3 cells.

Example: Preparation of Test Chemical in Solvent Using a Log Dilution Scheme

1) Label eight tubes 1 — 8. Add 0.9 ml solvent (e.g., DMSO or ethanol) to tubes 2 --
8.

2) Prepare stock solution of 2,000,000 ng test chemical/ml solvent in tube # 1.

3) Add 0.1 ml of 2,000,000 pg/ml dilution from tube #1 to tube #2 to make a 1:10
dilution in solvent (i.e., 200,000 pg/ml).

4) Add 0.1 ml of 200,000 pg/ml dilution from tube #2 to tube #3 to make another
1:10 dilution (i.e., 1:100 dilution from stock solution) in solvent (i.e., 20,000
pg/ml)

5) Continuing making serial 1:10 dilutions in the prepared solvent tubes.

6) Since each concentration is 200 fold greater than the concentration to be tested,
dilute 1 part dissolved chemical in each tube with 99 parts of culture medium
(e.g., 0.1 ml of test chemical in DMSO + 9.9 ml culture medium) to derive the 8
2x concentrations for application to 3T3 cells. Each test chemical concentration
will then contain 1 % v/v solvent. The 3T3 cells will have 0.05 ml Treatment
Medium in the wells prior to application of the test chemical. By adding 0.05 ml
of the appropriate 2x test chemical concentration to the appropriate wells, the test
chemical will be diluted appropriately (e.g., highest concentration in well will be
10,000 pg/ml) in a total of 0.100 ml and the solvent concentration in the wells
will be 0.5% v/v.

Check carefully to determine whether the chemical is still dissolved after the transfer
from solvent stock solution to medium, and reduce the highest test concentration, if
necessary. Document all test chemical preparations in the Study Workbook.

2. pH of Test Chemical Solutions

Measure the pH of the highest concentration of the test chemical in culture medium using
pH paper. Document the pH and note the color of the medium for all dilutions. Do not
adjust the pH.
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3. Concentrations of Test Chemical

a)

Range Finder Experiment

Test eight concentrations of the test chemical/PC by diluting the stock solution with a
constant factor covering a large range. The initial dilution series shall be log dilutions
(e.g., 1:10, 1:100, 1:1000, etc.).

b)

Main Experiment

Depending on the slope of the concentration-response curve estimated from the range
finder, the dilution/progression factor in the concentration series of the main
experiment should be smaller (e.g., *N10 = 1.47; NOTE: this dilution factor will be
used for the definitive positive control assays [Section VII.D.3]). Cover the relevant
concentration range (=10 % and < 90 % effect) with at least three points of a graded
effect, avoiding too many non-cytotoxic and/or 100 %-cytotoxic concentrations.
Experiments revealing less than three cytotoxic concentrations in the relevant range
shall be repeated, where possible, with a smaller dilution factor. (Taking into
account pipetting errors, a progression factor of 1.21 is regarded the smallest factor
achievable.)

Test Chemical Dilutions

A factor of V10 = 3.16 could be used for covering a large range:
(e.g., 1 =23.16 =10 =31.6 =100 =316 =1000 =3160 pg/ml).

The simplest geometric concentration series (i.e., constant dilution / progression
factor) are dual geometric series (e.g., a factor of 2). These series have the
disadvantage of numerical values that permanently change between logs of the series:
(e.g., log0-2,4, 8; logl- 16, 32, 64; log2- 128, 256, 512; log3- 1024, 2048,).

The decimal geometric series, first described by Hackenberg and Bartling (1959) for
use in toxicological and pharmacological studies, has the advantage that independent
experiments with wide or narrow dose factors can be easily compared because they
share identical concentrations. Furthermore, under certain circumstances,
experiments can even be merged together:

EXAMPLE:

10

31.6

100

10

21.5

46.4

100

10

14.7

21.5

31.6

46.4

68.1

100

10

12.1

14.7

17.8

21.5

26.1

31.6

38.3

46.4

56.2

68.1

82.5

100

The dosing factor of 3.16 (= Y10) divides a log into two equidistant steps, a factor of
2.15 (=>V10) divides a decade into three steps. The factor of 1.47 (= 6\10) divides a
log into six equidistant steps, and the factor of 1.21 (= '*V10) divides the log into 12
steps.
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For an easier biometrical evaluation of several related concentration response
experiments use decimal geometric concentration series rather than dual geometric
series. The technical production of decimal geometric concentration series is simple.
An example is given for factor 1.47:

Dilute 1 volume of the highest concentration by adding 0.47 volumes of diluent. After
equilibration, dilute 1 volume of this solution by adding 0.47 volumes of
diluent...(etc.).

e Determine which test chemical concentration is closest to the IC50 value (e.g., 50 %
cytotoxicity). Use that value as a central concentration and adjust dilutions higher
and lower in equal steps for the definitive assay.

F. Test Procedure

1.

96-Well Plate Configuration

The 3T3 NRU assay for test chemicals will use the 96-well plate configuration shown in
Figure 1.

2.

a)

b)

Application of Test Chemical

Two optional methods for rapidly applying the 2X dosing solutions onto the 96-well
plates may be utilized. The first method is to add each of the 2X dosing solutions into
labeled, sterile reservoirs (e.g., Corning/Costar model 4870 sterile polystyrene 50 mL
reagent reservoirs and/or Corning/Transtar model 4878 disposable reservoir liners, 8-
channel). The second method utilizes a “dummy” plate (i.e., an empty sterile 96-well
plate) prepared to hold the dosing solutions immediately prior to treatment of the test
plate (with cells). The test chemical and control dosing solutions should be dispensed
into the dummy plate in the same pattern/order as will be applied to the plate containing
cells. More volume than needed for the test plate (i.e. greater than 50 ul/well) should be
in the wells of the dummy plate. At the time of treatment initiation, a multi-channel
micropipettor is used to transfer the 2X dosing solutions, from the reservoirs or dummy
plate, to the appropriate wells on the treatment plate (as described in step c. below).
These methods will ensure that the dosing solutions can be transferred rapidly to the
appropriate wells of the test plate to initiate treatment times and to minimize the range of
treatment initiation times across a large number of treatment plates, and to prevent “out
of order” dosing. A third option, though not a recommended option, is to transfer test
chemical solutions well by well using a single channel pipettor or repeat pipettor. This
option will increase the amount of time needed for test chemical application. The use of
a repeat pipettor increases the risk of dislodging cells from the culture plate.

After 24 h = 1 h incubation of the cells, remove Routine Culture Medium from the cells
by careful inversion of the plate (i.e., “dump’) over an appropriate receptacle. Gently
blot the plate on a sterile paper towel so that the monolayer is minimally disrupted. Do
not use automatic plate washers for this procedure nor vacuum aspiration.

Immediately add 50 pl of Treatment Medium to each well. Then add 50 pl Treatment
Medium containing either the appropriate concentration of test chemical, the PC, or the
VC (see Figure 1 for the plate configuration). The solutions will be transferred from the
dummy plate to the test plate by adding the vehicle control first then lowest to highest
dose so that the same pipette tips on the eight channel pipettor can be used for the whole
plate.
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d)

e)

Incubate cells for 48 h + 0.5 h (37°C = 1°C, 90 % * 5 % humidity, and 5.0 % + 1 %
COy/air).

Positive Control: For each set of test chemical plates used in an assay, a separate plate of
positive control concentrations will be set up following the concentration range
established in developing the positive control database. This plate will follow the same
schedule and procedures as used for the test chemical plates.

Microscopic Evaluation

After at least 46h treatment, examine each plate under a phase contrast microscope to
identify systematic cell seeding errors and growth characteristics of control and treated
cells. Record any changes in morphology of the cells due to the cytotoxic effects of the
test chemical, but do not use these records for any quantitative measure of cytotoxicity.
Undesirable growth characteristics of control cells may indicate experimental error and
may be cause for rejection of the assay. Use the following Visual Observations Codes in
the description of cell culture conditions.

Visual Observations Codes

Note Code Note Text
1 Normal Cell Morphology
2 Low Level of Cell Toxicity
3 Moderate Level of Cell Toxicity
4 High level of Cell Toxicity
1P Normal Cell Morphology with Precipitate
2P Low Level of Cell Toxicity with Precipitate
3P Moderate Level of Cell Toxicity with Precipitate
4P High level of Cell Toxicity with Precipitate
5P Unable to View Cells Due to Precipitate

Measurement of NRU

a) Carefully remove (i.e., “dump”) the Treatment Medium and rinse the cells very
carefully with 250 pl pre-warmed D-PBS. Remove the rinsing solution by gentle
tapping. Add 250 pul NR medium (to all wells including the blanks) and incubate
(37°C £ 1°C, 90 % £ 5 % humidity, and 5.0 % + 1 % CO,/air) for 3 h.

b) After incubation, remove the NR medium, and carefully rinse cells with 250 pl D-
PBS.

¢) Decant and blot D-PBS from the plate. (Optionally: centrifuge the reversed plate.)

d) Add exactly 100 ul NR Desorb (ETOH/acetic acid) solution to all wells, including
blanks.

e) Shake microtiter plate rapidly on a microtiter plate shaker for 20 — 45 min to extract
NR from the cells and form a homogeneous solution.

f) Measure the absorption (within 60 minutes of adding NR Desorb solution) of the
resulting colored solution at 540 nm £ 10 nm in a microtiter plate reader
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(spectrophotometer), using the blanks as a reference. Save raw data in the Excel
format as provided by the Study Management Team.

5. Quality Check of 3T3 NRU Assay

a)

b)

Test Acceptance Criteria

1) A test meets acceptance criteria, if the ICsy for SLS is within the 95 % CI of the
historical mean established by the Test Facility (as per Section D).

2) A test meets acceptance criteria if the mean ODss of VCs is > 0.3 and < 1.1.

3) A test meets acceptance criteria if the left and the right mean of the VCs do not
differ by more than 15 % from the mean of all VCs.

Checks for Systematic Cell Seeding Errors

The absolute value of optical density (ODs4y of NRU) obtained in the untreated
vehicle control may indicate whether the 2.5x10° cells seeded per well have grown
exponentially with normal doubling time during the two days of the assay. If
doubling time experiments were performed using the NRU assay, then the historical
optical densities observed during the doubling time experiments can be used for
comparison to determine exponential growth.

To check for systematic cell seeding errors, untreated VCs are placed both at the left
side (row 2) and the right side (row 11 for the test plates) of the 96-well plate.
Aberrations in the cell monolayer for the VCs may reflect a volatile and toxic test
article present in the assay.

Checks for cell seeding errors may also be performed by examining each plate under
a phase contrast microscope to assure that cell quantity is consistent.

Quality Check of Concentration-Response

The ICs, derived from the concentration-response of the test chemicals will be
backed by at least three responses > 10 % and < 90 % inhibition of NRU. If this is
not the case, and the concentration progression factor can be easily reduced, reject the
experiment and repeat it with a smaller progression factor. Numerical scoring of the
cells (see Section F.3) should be determined and documented in the Study
Workbook.

G. Data Analysis

A calculation of cell viability expressed as NRU is made for each concentration of the test
chemical by using the mean NRU of the six replicate values (minimum of four acceptable
replicate well) per test concentration (blanks will be subtracted). This value is compared with
the mean NRU of all VC values (provided VC values have met the VC acceptance criteria).
Relative cell viability is then expressed as percent of untreated VC. If achievable, the eight
concentrations of each chemical tested will span the range of no effect up to total inhibition
of cell viability. Data from the microtiter plate reader shall be transferred to the Excel®
spreadsheet provided by the Study Management Team for determining cell viability and
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VIIIL.

performing statistical analyses.

The concentration of a test chemical reflecting a 20 %, 50 %, and 80 % inhibition of cell
viability (i.e., the ICy, ICso, and 1Cyg) is determined from the concentration-response by
applying a Hill function to the concentration-response data. It will not be necessary for the
Testing Facilities to derive the equation since statistical software (e.g., GraphPad PRISM®
3.0) specified by the Study Management Team shall be used to calculate 1Cyg, ICs, and 1Cg
values (and the associated confidence limits) for each test chemical. In addition, the Study
Management Team shall provide guidelines for calculating ICx values and confidence limits.
The Testing Facility shall report data using at least three (3) significant figures and shall
forward the results from each assay to the Study Management Team/biostatistician through
the designated contacts in electronic format and hard copy upon completion of testing. The
Study Management Team will be directly responsible for the statistical analyses of the
Validation Study data.
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Appendix C2

Test Method Protocol for the Normal Human Epidermal Keratinocyte
(NHK) Neutral Red Uptake Cytotoxicity Test (Phase Ia)
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A Test for Basal Cytotoxicity for an In Vitro Validation Study
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The National Toxicology Program (NTP) Interagency Center for the Evaluation of
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TEST METHOD PROTOCOL

The Normal Human Keratinocyte (NHK) Neutral Red Uptake Cytotoxicity
Test
A Test for Basal Cytotoxicity

I. PURPOSE

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the Normal
Human Keratinocyte (NHK) Neutral Red Uptake (NRU) cytotoxicity test. The data will be used
to evaluate the intra- and inter-laboratory reproducibility of the assay and effectiveness of the
cytotoxicity assay to predict the starting doses for rodent acute oral systemic toxicity assays. This
test method protocol outlines the procedures for performing the cytotoxicity test and is in support
of the in vitro validation study organized by NICEATM and the European Centre for the
Validation of Alternative Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental
Protection Agency, and ECVAM. This test method protocol applies to all personnel involved
with performing the cytotoxicity assay.

A. Determination of Positive Control Database

An historical database of ICs values for the positive control chemical (Sodium Lauryl
[dodecyl] Sulfate {SLS}) must be established and maintained by performing 10
concentration-response assays on the NHK cells before performing the NRU assay on test
chemicals. Once the mean ICsy and the 95 % confidence interval (CI) of the ICs, of SLS are
established, the values will be used as an acceptance criterion for test sensitivity for the NHK
NRU assay.

B. NHK Neutral Red Uptake Cytotoxicity Test

After acceptable positive control mean ICsy and 95 % CI values have been established, the
NHK NRU test will be performed to analyze the in vitro toxicity of test chemicals. This test
will be used to determine 1C,, ICsg, and 1Cg, values for a predetermined set of test chemicals
of varying toxicities.

II. SPONSOR
A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
B. Address: P.O. Box 12233
Research Triangle Park, NC 27709
C. Representative: Named Representative
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II1I. IDENTIFICATION OF TEST AND CONTROL SUBSTANCES
A. Test Chemicals: Blinded chemicals 1

B. Controls: Positive: Sodium Lauryl Sulfate
Vehicle (Negative): Assay medium
Solvent (as needed): ~ Assay medium with appropriate solvent
used to prepare the test chemicals (Section VIL.E)

IV. TESTING FACILITY AND KEY PERSONNEL

* Name:

* Address:

e Study Director:

e Laboratory Technician(s):

* Scientific Advisor:

*  Quality Assurance Director:
* Safety Manager:

* Facility Management:

A. Test Schedule

* Proposed Experimental Initiation Date:
* Proposed Experimental Completion Date:
* Proposed Report Date:

V. TEST SYSTEM

The NRU cytotoxicity assay procedure is a cell survival/viability chemosensitivity assay based on
the ability of viable cells to incorporate and bind neutral red (NR), a supravital dye. NR is a weak
cationic dye that readily penetrates cell membranes by non-ionic diffusion and accumulates
intracellularly in lysosomes. Alterations of the cell surface or the sensitive lysosomal membrane
lead to lysosomal fragility and other changes that gradually become irreversible. Such changes
brought about by the action of xenobiotics result in a decreased uptake and binding of NR. It is
thus possible to distinguish between viable, damaged, or dead cells, which is the basis of this
assay.

Healthy mammalian cells, when maintained in culture, continuously divide and multiply over
time. A toxic chemical, regardless of site or mechanism of action, will interfere with this process
and result in a reduction of the growth rate as reflected by cell number. Cytotoxicity is expressed
as a concentration dependent reduction of the uptake of the NR after chemical exposure thus
providing a sensitive, integrated signal of both cell integrity and growth inhibition.

VI. DEFINITIONS

A.. Hill function: a four parameter logistic mathematical model relating the concentration of test
chemical to the response being measured in a sigmoidal shape.

Top — Bottom

Y =Bottom + | 3 1 0EICS0- XHiISIope
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VIL

where Y= response, X is the logarithm of dose (or concentration), Bottom is the minimum
response, Top is the maximum response, loglC50 is logarithm of X at the response midway
between Top and Bottom, and HillSlope describes the steepness of the curve.

. Documentation: all methods and procedures will be noted in a Study Workbook; logs will be

maintained for general laboratory procedures and equipment (e.g., media preparation, test
chemical preparation, incubator function); all optical density data obtained from the
spectrophotometer plate reader will be saved in electronic and paper formats; all calculations
of ICx values and other derived data will be in electronic and paper format; all data will be
archived.

PROCEDURES

. Materials

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be used
unless otherwise noted.]

1. Cell Lines
Normal Human Epidermal Keratinocytes (NHK)

Non-transformed cells; from cryopreserved primary or secondary cells (Clonetics #CC-
2507 or equivalent). Cells will be Clonetics NHK cells.

Clonetics/Bio Whittaker [BioWhittaker, 8830 Biggs Ford Road, Walkersville, MD 21793-
0127

BioWhittaker Europe [BioWhittaker Europe, S.P.R.L. Parc Industriel de Petit Rechain, B-
4800 Verviers, BELGIUM]

2. Technical Equipment

a) Incubator: 37°C £ 1°C, 90 % += 5 % humidity, 5.0 % = 1 % COy/air

b) Laminar flow clean bench (standard: "biological hazard")

c¢) Water bath: 37°C £ 1°C

d) Inverse phase contrast microscope

e) Sterile glass tubes with caps (e.g., Sml)

f) Centrifuge (optionally: equipped with microtiter plate rotor)

g) Laboratory balance

h) 96-well plate spectrophotometer (i.e., plate reader) equipped with 540 nm = 10 nm
filter

1) Shaker for microtiter plates

j)  Cell counter or hemocytometer

k) Pipetting aid

1) Pipettes, pipettors (multi-channel and single channel), dilution block

m) Cryotubes

n) Tissue culture flasks (75 - 80 cm?, 25 cm?)

0) 96-well flat bottom tissue culture microtiter plates (e.g., Nunc # 167 008;
Corning/COSTAR tissue culture-treated)

p) pH paper (wide and narrow range)
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[Note: Tissue culture flasks and microtiter plates should be prescreened to ensure
that they adequately support the growth of NHK.]

3. Chemicals, Media, and Sera

a)

b)
©)
d)

e)
f)

2
h)
i)
j)
k)
)

m)

n)

Keratinocyte Basal Medium without Ca™ (KBM®, Clonetics CC-3104) that is
completed by adding the KBM® SingleQuots® (Clonetics CC-4131) to achieve the
proper concentrations of epidermal growth factor, insulin, hydrocortisone,
antimicrobial agents, bovine pituitary extract, and calcium (e.g., Clonetics Calcium
SingleQuots®, CC-4202).

HEPES Buffered Saline Solution (HEPES-BSS) (e.g., Clonetics # CC-5022)

0.025 % Trypsin/EDTA solution (e.g., Clonetics # CC-5012)

Trypsin Neutralizing Solution (TNS) (e.g., Clonetics # CC-5002)

Phosphate Buffered Saline (PBS)

Dulbecco’s Phosphate Buffered Saline (D-PBS) with glucose) formulation containing
calcium and magnesium cations, and supplemented with 1000 mg/L glucose)

Fetal bovine serum (FBS)

Neutral Red (NR) Dye — tissue culture-grade; liquid form (e.g., SIGMA N 2889);
powder form (e.g., SIGMA N 4638)

Dimethyl sulfoxide (DMSO), U.S.P analytical grade (Store under nitrogen @ -20°C)
Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

Glacial acetic acid, analytical grade

Hanks' Balanced Salt Solution without Ca*" or Mg”" (CMF-HBSS) (e.g., Invitrogen #
14170)

Distilled H,O or any purified water suitable for cell culture (sterile)

Sterile paper towels (for blotting 96-well plates)

B. Preparations of Media and Solutions

[Note: All solutions (except NR stock solution, NR medium and NR desorb), glassware,
pipettes, etc., shall be sterile and all procedures should be carried out under aseptic conditions
and in the sterile environment of a laminar flow cabinet (biological hazard standard).]

1. Media

a)

Routine Culture Medium/Treatment Medium

KBM® (Clonetics CC-3104) supplemented with KBM® SingleQuots® (Clonetics
CC-4131) and Clonetics Calcium SingleQuots® (CC-4202) to make 500ml of
medium. Final concentration of supplements in medium are:

0.0001 ng/ml  Human recombinant epidermal growth factor

5 ug/ml Insulin

0.5 ng/ml Hydrocortisone

30 ug/ml Gentamicin

15 ng/ml Amphotericin B

0.10 mM Calcium

30 ug/ml Bovine pituitary extract

Complete media should be kept at 4°C and stored for no longer than two weeks.
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NOTE:
KBM® SingleQuots® contain the following stock concentrations and volumes:

0.1 ng/ml hEGF 0.5 ml
5.0 mg/ml Insulin 0.5 ml
0.5 mg/ml Hydrocortisone 0.5 ml
30 mg/ml Gentamicin, 15 ug/ml Amphotericin-B 0.5 ml
7.5 mg/ml Bovine Pituitary Extract (BPE) 2.0 ml

Clonetics Calcium SingleQuots® are 2 ml of 300mM concentration of calcium.

165 ul of solution per 500 ml calcium-free medium equals 0.10 mM calcium in the
medium.

2. Neutral Red (NR) Stock Solution

The liquid tissue culture-grade stock NR Solution will be the first choice for performing
the assay. If the liquid form is not available, the following formulation can be prepared.

0.4 g NR Dye powder in 100 ml of H,O

Make up prior to use and store dark at room temperature. May store for up to two
months.

3. Neutral Red (NR) Medium

EXAMPLE:
1 ml (4mg NR dye/ml) NR Stock Solution
79 ml KGM

The final concentration of the NR Medium is 50 ug NR dye/ml.

[Note: The NR medium should be incubated overnight at 37°C + 1°C and centrifuged at
approximately 600 x g for 10 min (to remove NR crystals) before adding to the cells.
Alternative procedures (e.g., Millipore filtering) can be used as long as they guarantee
that NR medium is free of crystals.]

4. Ethanol/Acetic Acid Solution (NR Desorb)

1% Glacial acetic acid solution
50 % Ethanol
49 % H,O

C. Methods

1. Cell Maintenance and Culture Procedures

NHK cells are routinely grown as a monolayer in tissue culture grade flasks (e.g., 25 cm?)
at 37°C £ 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air. The cells should be
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examined on a daily basis under a phase contrast microscope, and any changes in
morphology or their adhesive properties must be noted in a Study Workbook (See
Section VIL.F.3)

Receipt of Cryopreserved Keratinocytes

Upon receipt of cryopreserved keratinocytes, the vial(s) of cells shall be stored in a liquid
nitrogen freezer until needed.

Thawing Cells and Establishing Cell Cultures

a) Thaw cells by putting ampules into a water bath at 37°C for as brief a time as
possible. Do not thaw cells at room temperature or by hand. Seed the thawed cells
into culture flasks as quickly as possible and with minimal handling.

b) Slowly (taking approximately 1-2 min) add 9 ml of Routine Culture Medium to the
cells suspended in the cryoprotective solution and transfer cells into flasks containing
pre-warmed Routine Culture Medium (See Table 1).

c) Incubate the cultures at 37°C = 1°C, 90 % £ 5 % humidity, 5.0 % = 1 % COy/air until
the cells attach to the flask, at which time the Routine Culture Medium should be
removed and replaced with fresh Routine Culture Medium.

d) Unless otherwise specified, the cells should be incubated at 37°C + 1°C, 90 % £ 5 %
humidity, 5.0 % = 1 % CO,/air and fed every 2-3 days until they exceed 50 %
confluence (but less than 80 % confluent).

Table 1. Establishing Cell Cultures

Cells/25 cm” flask 6.25x 10 125x 10° 225x 10°
(in approximately 5 ml) (2500 cm?) (5000 cm?) (9000 cm?)
1 flask each cell concentration

Approximate Time to Subculture 96+ hours 72 - 96 hours 48 - 72 hours
Cells to 96-Well Plates 6 — 8 plates 6 — 8 plates 6 — 8 plates

Cell growth guidelines — actual growth of individual cell lots may vary.
Subculture of NHK Cells to 96-Well Plates

[Note: It is important that cells have overcome the lag growth phase when they are used
for the test. Keratinocytes will be passaged only into the 96-well plates and will not be
subcultured into flasks for use in later assays]

(a) When the keratinocyte culture in a 25 cm?” flask exceeds 50 % confluence (but less than
80 % confluent), remove the medium and rinse the culture twice with 5 ml HEPES-
BSS. The second rinse should be left on the cells for approximately 5 minutes. Discard
the washing solution.

(b) Add 2 ml trypsin/EDTA solution to each flask and remove after 15 to 30 seconds.
Incubate the flask at room temperature for 3 to 7 min. When more than 50 % of the
cells become dislodged, rap the flask sharply against the palm of the hand.

(c) When most of the cells have become detached from the surface, rinse the flask with 5 ml
of room temperature TNS.

(d) Then rinse the flask with 5 ml CMF-HBSS and transfer the cell suspension to a
centrifuge tube.
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(e)
®

(2

(h)

Pellet the cells by centrifugation for 5 min at approximately 220 x g. Remove the
supernatant by aspiration.

Resuspend the keratinocyte pellet by gentle trituration (to have single cells) in Routine
Culture Medium. It is important to obtain a single cell suspension for exact counting.
Count a sample of the cell suspension using a hemocytometer or cell counter.

4
Prepare a cell suspension of 0.8 - 1x10 cells/ml in Routine Culture Medium. Using a
multi-channel pipette, dispense 250 pl PBS only into the peripheral wells (blanks) of
a 96-well tissue culture microtiter plate. In the remaining wells, dispense 250 pl of

the cell suspension (2x103 — 2.5x103 cells/well). Prepare one plate per chemical to be
tested.

Incubate cells (37°C + 1°C, 90 % £ 5.0 % humidity, and 5 % £ 1 % CO,/air) so that
cells form a 30+ % monolayer (~48-72 h). This incubation period assures cell
recovery and adherence and progression to exponential growth phase.

Examine each plate under a phase contrast microscope to assure that cell growth is
relatively even across the microtiter plate. This check is performed to identify
experimental and systemic cell seeding errors. Record observations in the Study
Workbook.

Determination of Doubling Time

a)

b)

d)

Establish cells in culture and trypsinize cells as per Section C.4 for subculture.
Resuspend cells in appropriate culture medium. Use Table 1 to determine seeding
densities.

Seed five sets of cell culture vessels in triplicate for each cell type (e.g., 15 tissue
culture dishes [60mm x 15mm)]). Use appropriate volume of culture medium for the
culture vessels. Note number of cells placed into each culture dish. Place dishes
into the incubators (37°C £ 1°C, 90 % £ 5 % humidity, 5.0 % £ 1 % CO,/air).

After 4-6 hours (use the same initial measurement time for each subsequent doubling
time experiment), remove three culture dishes and trypsinize cells. Count cells using
a cell counter or hemocytometer. Cell viability may be determined by dye exclusion
(e.g., Trypan Blue). Determine the total number of cells and document. Repeat
sampling at 24 hr, 48 hr, 72 hr, and 96 hr post inoculation. Change culture medium
at 72 hr or sooner in remaining dishes if indicated by pH drop.

Plot cell concentration (per ml of medium) on a log scale against time on a linear
scale. Determine lag time and population doubling time. The doubling time will be
in the log (exponential) phase of the growth curve. Additional dishes and time are
needed if the entire growth curve is to be determined (lag phase, log phase, plateau
phase).

D. Establishing the Positive Control Database

An historical database of ICs values for the positive control chemical (Sodium Lauryl
[dodecyl] Sulfate {SLS}) must be established and maintained by performing 10
concentration-response assays on the NHK cells.

1.

Positive Control Chemical Preparation

The positive control chemical (SLS) is prepared in the same manner as the test chemical
(Sections E.1 and E.2) by following the instructions and substituting “test chemical”
with “SLS.”
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Range Finder Experiment

Before initiating the 10 concentration-response assays, a range finder experiment will be
performed using eight concentrations of SLS by diluting the stock solution with a
constant factor as per Section E.3.a and E.3.b. The eight chemical concentrations will be
tested as per the test procedure outlined in Section F and analyzed as per procedures
outlined in Section G.

Test Procedure

Once a range has been determined that satisfies the criteria in Section E.3.b, the
definitive concentration-response assays shall use a “V10 = 1.47 dilution scheme centered
on the ICsy. The Test Facility will perform two tests per day on five different days. The
95 % CI of the IC5, of SLS will be established and defined as an acceptance criterion for
test sensitivity for the NHK NRU assay. The confidence intervals shall be calculated
using the average of the individual ICs values from each positive control assay
performed. An example of an historical mean ICsy of SLS in NHK cultures is 4.4 pg/ml
+ 0.97 ng/ml [two standard deviations] (Triglia, 1989). All testing will follow the
instructions in Section F using the 96-well plate configuration in Figure 1. The test
meets acceptance criteria if the conditions in Sections F.5.a.2 and F.5.a.3 are met.

Figure 1. 96-Well Plate Configuration for Positive Control and Test Chemical
Assays
1 2 3 4 5 6 7 8 9 10 11 12

b b b b b b b b b b b b
b vC |G G, C; Cs Cs Cs G Cs VC |b

b vC |G G, C; Cs Cs Cs G Cs VC |b

b vC |G G, C; Cs Cs Cs G Cs VC |b

b vC |G G, C; Cs Cs Cs G Cs VC |b

b vC |G G, C; Cs Cs Cs G Cs VC |b

b vC |G G, C; Cs Cs Cs G Cs VC |b

b b b b b b b b b b b b

VC = untreated VEHICLE CONTROL (mean viability set to 100 %)

C-C= Test Chemicals or Positive Control (SLS) at eight concentrations
(C1 = highest, C8 =lowest)

b = BLANKS (contain no cells)

E. Preparation of Test Chemicals

[Note: Test chemical must be freshly prepared immediately prior to use. Each stock dilution
should have at least 1-2 ml total volume to ensure adequate solution for the test wells in a
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single 96-well plate. The solutions must not be cloudy nor have noticeable precipitate. Test
chemicals must be at room temperature before dissolving and diluting. Preparation under red
or yellow light may be necessary, if rapid photodegradation is likely to occur.]

1. Dissolving Test Chemical

a) Approximately 200,000 nug (200 mg) of the test chemical will be weighed into a glass
tube and the weight will be documented. Assay-specific culture medium will be
added to the vessel so that the concentration is 2,000,000 ug/ml (2000 mg/ml) and
mixed using the mixing procedures outlined in Section E.1.c. If complete solubility
is achieved, then additional solubility procedures are not needed. The test chemical
can then be prepared and diluted for use in an assay. If only partial solubility is
achieved, then add additional medium in the steps outlined in Table 1 until the
concentration is a minimum of 200,000 ug /ml. If complete solubility at 200,000
ug/ml in culture medium can’t be attained, then repeat the solubility steps in Table 1
and Section E.1.c using the other solvent(s) in the solubility hierarchy. Test
chemicals that are only soluble in DMSO or ethanol will be prepared at 2,000,000
ug/ml as the highest concentration of stock solution.

Table 2 Determination of Solubility

Solubility Data Step 1 Step 2 Step 3
Total volume of medium added (ml) 0.1 0.5 1.0
Total volume of DMSO or ethanol added (ml) 0.1 0.5 1.0
Approximate solubility (ug /ml) = 2,000,000 400,000 200,000

Example: If complete solubility is not achieved in 0.1 ml medium (Step 1), then 0.4

ml is added to obtain a total volume of 0.5 ml (Step 2). No additional weighing of
chemical is needed. Chemical and medium are again mixed in an attempt to dissolve.

b) Each test chemical will be prepared such that the highest test concentration applied to
the cells in each range finding experiment is 100,000 ug/ml in culture medium
(10,000 wg/ml if DMSO or ethanol is used). If 100,000 ug/ml in culture medium
cannot be achieved, then the highest concentration attainable will be used. If the
range finding experiment shows that 10,000 ug/ml is not high enough for the range
of chemicals dissolved in DMSO or ethanol to meet the acceptance criteria, then
higher concentrations will be used for the definitive experiment.

c) The following mixing and solvent hierarchy will be followed in dissolving the test
chemical:

1)
2)
3)
4)

Dissolve test chemical in Treatment Medium.

Gently mix. Vortex the tube (1 —2 minutes).

If test chemical hasn’t dissolved, use sonication for up to 5 minutes.
If sonication doesn’t work, then warm solution to 37°C.

If the test chemical doesn’t dissolve (i.e., solution is cloudy or has precipitate) in the
Treatment Medium, then follow the steps 1) through 4) using DMSO instead of
Treatment Medium.

C-34



In Vitro Cytotoxicity Test Methods BRD Appendix C2 November 2006

d)

If the test chemical doesn’t dissolve in DMSO, then follow steps 1) through 4) using
ethanol instead of DMSO.

For the range finding experiments, the highest 2x concentration of test chemical
dissolved only in culture medium will be 200,000 ug/ml (200 mg/ml). The highest
2x concentration of test chemical first dissolved in DMSO or ethanol then transferred
to culture medium will be 20,000 ug/ml (20 mg/ml). Dissolve test chemical in
appropriate medium/solvent (at 200-fold the desired final test concentration in the
case of DMSO or ethanol solvents, i.e., 20,000 ug/ml). The final solvent (DMSO or
ethanol) concentration for application to the cells should be kept at a constant level of
0.5 % (v/v) in the vehicle controls and in all of the eight test concentrations. The
following example illustrates the preparation of test chemical in solvent and the
dilution of dissolved test chemical in medium before application to NHK cells.
Example: Preparation of Test Chemical in Solvent Using a Log Dilution Scheme

1) Label eight tubes 1 — 8. Add 0.9 ml solvent (e.g., DMSO or ethanol) to tubes 2 --
8.

2) Prepare stock solution of 2,000,000 ug test chemical/ml solvent in tube # 1.

3) Add 0.1 ml of 2,000,000ug/ml dilution from tube #1 to tube #2 to make a 1:10
dilution in solvent (i.e., 200,000 ug/ml).

4) Add 0.1 ml of 200,000 ng/ml dilution from tube #2 to tube #3 to make another
1:10 dilution (i.e., 1:100 dilution from stock solution) in solvent (i.e., 20,000
pg/ml)

5) Continuing making serial 1:10 dilutions in the prepared solvent tubes.

6) Since each concentration is 200 fold greater than the concentration to be tested,
dilute 1 part dissolved chemical in each tube with 99 parts of culture medium
(e.g., 0.1 ml of test chemical in DMSO + 9.9 ml culture medium) to derive the 8
2x concentrations for application to NHK cells. Each test chemical concentration
will then contain 1 % v/v solvent. The NHK cells will have 0.125 ml of culture
medium in the wells prior to application of the test chemical. By adding 0.125
ml of the appropriate 2x test chemical concentration to the appropriate wells, the
test chemical will be diluted appropriately (e.g., highest concentration in well
will be 10,000 ug/ml) in a total of 0.250 ml and the solvent concentration in the
wells will be 0.5% v/v.

Check carefully to determine whether the chemical is still dissolved after the transfer
from solvent stock solution to medium, and reduce the highest test concentration, if
necessary. Document all test chemical preparations in the Study Workbook.

2. pH of Test Chemical Solutions

Measure the pH of the highest concentration of the test chemical in culture medium using
pH paper. Document the pH and note the color of the medium for all dilutions. Do not
adjust the pH.

3. Concentrations of Test Chemical

a)

Range Finder Experiment
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Test eight concentrations of the test chemical/PC by diluting the stock solution with a
constant factor covering a large range. The initial dilution series shall be log dilutions
(e.g., 1:10, 1:100, 1:1000, etc.).

b)

Main Experiment

Depending on the slope of the concentration-response curve estimated from the range
finder, the dilution/progression factor in the concentration series of the main experiment
should be smaller (e.g., 10 = 1.47; NOTE: this dilution factor will be used for the
definitive positive control assays [Section VIL.D.3]). Cover the relevant concentration
range (=10 % and < 90 % effect) with at least three points of a graded effect, avoiding too
many non-cytotoxic and/or 100 %-cytotoxic concentrations. Experiments revealing less
than three cytotoxic concentrations in the relevant range shall be repeated, where
possible, with a smaller dilution factor. (Taking into account pipetting errors, a
progression factor of 1.21 is regarded the smallest factor achievable.)

c)

Test Chemical Dilutions

A factor of Y10 = 3.16 could be used for covering a large range:
(e.g., 1 =3.16 =10 =31.6 =100 =316 =1000 =3160 pg/ml).

The simplest geometric concentration series (i.e., constant dilution / progression
factor) are dual geometric series (e.g., a factor of 2). These series have the
disadvantage of numerical values that permanently change between logs of the series:
(e.g., log0-2, 4, 8; logl- 16, 32, 64; log2- 128, 256, 512; log3- 1024, 2048,).

The decimal geometric series, first described by Hackenberg and Bartling (1959) for
use in toxicological and pharmacological studies, has the advantage that independent
experiments with wide or narrow dose factors can be easily compared because they
share identical concentrations. Furthermore, under certain circumstances,
experiments can even be merged together:

EXAMPLE:

10

31.6 100

10

21.5 46.4 100

10

14.7 21.5 31.6 46.4 68.1 100

10

12.1 1147 | 17.8 | 215 | 26.1 |31.6 | 383 | 464 |56.2 | 68.1 | 82.5 | 100

The dosing factor of 3.16 (= *V10) divides a log into two equidistant steps, a factor of
2.15 (=>10) divides a decade into three steps. The factor of 1.47 (= 6V10) divides a
log into six equidistant steps, and the factor of 1.21 (= 124/10) divides the log into 12
steps.

For an easier biometrical evaluation of several related concentration response
experiments use decimal geometric concentration series rather than dual geometric
series. The technical production of decimal geometric concentration series is simple.
An example is given for factor 1.47:

C-36




In Vitro Cytotoxicity Test Methods BRD Appendix C2 November 2006

Dilute 1 volume of the highest concentration by adding 0.47 volumes of diluent. After
equilibration, dilute 1 volume of this solution by adding 0.47 volumes of
diluent...(etc.).

Determine which test chemical concentration is closest to the IC50 value (e.g., 50 %
cytotoxicity). Use that value as a central concentration and adjust dilutions higher
and lower in equal steps for the definitive assay.

F. Test Procedure

1.

The NHK NRU assay for test chemicals will use the 96-well plate configuration shown in
Figure 1.

Application of Test Chemical

a)

b)

Two optional methods for rapidly applying the 2X dosing solutions onto the 96-well
plates may be utilized. The first method is to add each of the 2X dosing solutions
into labeled, sterile reservoirs (e.g., Corning/Costar model 4870 sterile polystyrene
50 mL reagent reservoirs and/or Corning/Transtar model 4878 disposable reservoir
liners, 8-channel). The second method utilizes a “dummy” plate (i.e., an empty
sterile 96-well plate) prepared to hold the dosing solutions immediately prior to
treatment of the test plate (with cells). The test chemical and control dosing solutions
should be dispensed into the dummy plate in the same pattern/order as will be applied
to the plate containing cells. More volume than needed for the test plate (i.e. greater
than 125 ul/well) should be in the wells of the dummy plate. At the time of treatment
initiation, a multi-channel micropipettor is used to transfer the 2X dosing solutions,
from the reservoirs or dummy plate, to the appropriate wells on the treatment plate
(as described in step c. below). These methods will ensure that the dosing solutions
can be transferred rapidly to the appropriate wells of the test plate to initiate
treatment times and to minimize the range of treatment initiation times across a large
number of treatment plates, and to prevent “out of order” dosing. A third option,
though not a recommended option, is to transfer test chemical solutions well by well
using a single channel pipettor or repeat pipettor. This option will increase the
amount of time needed for test chemical application. The use of a repeat pipettor
increases the risk of dislodging cells from the culture plate.

After 24 - 72 h incubation of the cells, remove Routine Culture Medium from the
cells by careful inversion of the plate (i.e., “dump”) over an appropriate receptacle.
Gently blot the plate on a sterile paper towel so that the monolayer is minimally
disrupted. Do not use automatic plate washers for this procedure nor vacuum
aspiration.

Immediately add 125 pl of fresh Routine Culture Medium to each well. Add 125 pl
of the appropriate concentration of test chemical, the PC, or the VC (see Figure 1 for
the plate configuration).

Incubate cells for 48 h+ 0.5 h (37°C = 1°C, 90 % £ 5 % humidity, and 5.0 %+ 1 %
COy/air).

Positive Control: For each set of test chemical plates used in an assay, a separate
plate of positive control concentrations will be set up following the concentration
range established in developing the positive control database. This plate will follow
the same schedule and procedures as used for the test chemical plates.
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3. Microscopic Evaluation

After at least 46 h treatment, examine each plate under a phase contrast microscope to
identify systematic cell seeding errors and growth characteristics of control and treated
cells. Record any changes in morphology of the cells due to the cytotoxic effects of the
test chemical, but do not use these records for any quantitative measure of cytotoxicity.
Undesirable growth characteristics of control cells may indicate experimental error and
may be cause for rejection of the assay. Use the following Visual Observations Codes in
the description of cell culture conditions.

Visual Observations Codes

Note Code Note Text
1 Normal Cell Morphology
2 Low Level of Cell Toxicity
3 Moderate Level of Cell Toxicity
4 High level of Cell Toxicity
1P Normal Cell Morphology with Precipitate
2P Low Level of Cell Toxicity with Precipitate
3P Moderate Level of Cell Toxicity with Precipitate
4P High level of Cell Toxicity with Precipitate
5P Unable to View Cells Due to Precipitate

4. Measurement of NRU

a) Carefully remove (i.e., “dump”) the Routine Culture Medium (with test chemical)
and rinse the cells very carefully with 250 pl pre-warmed D-PBS. Remove the
rinsing solution by gentle tapping and blot the plate. Add 250 ul NR medium (to all
wells including the blanks) and incubate (37°C £ 1°C, 90 % % 5 % humidity, and 5.0
% £ 1 % COy/air) for 3 h.

b) After incubation, remove the NR medium, and carefully rinse cells with 250 ul D-
PBS.

c) Decant and blot D-PBS from the plate. (Optionally: centrifuge the reversed plate.)

d) Add exactly 100 pul NR Desorb (ETOH/acetic acid) solution to all wells, including
blanks.

e) Shake microtiter plate rapidly on a microtiter plate shaker for 20 — 45 min to extract
NR from the cells and form a homogeneous solution.

f) Measure the absorption (within 60 minutes of adding NR Desorb solution) of the
resulting colored solution at 540 nm = 10 nm in a microtiter plate reader
(spectrophotometer), using the blanks as a reference. Save raw data in the Excel
format as provided by the Study Management Team.

5. Quality Check of Assay
a) Test Acceptance Criteria

1) A test meets acceptance criteria, if the ICsy for SLS is within the 95 % CI of the
historical mean established by the Test Facility (as per Section D).

2) A test meets acceptance criteria if the mean ODs49 of VCsis = 0.3 and < 1.1.

3) A test meets acceptance criteria if the left and the right mean of the VCs do not
differ by more than 15 % from the mean of all VCs.
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b) Checks for Systematic Cell Seeding Errors

The absolute value of optical density (ODs49 of NRU) obtained in the untreated
3

vehicle control may indicate whether the 2x10 — 2.5x103 cells seeded per well have
grown exponentially with normal doubling time during the assay. Historical optical
densities observed during doubling time experiments can be used for comparison to
determine exponential growth.

To check for systematic cell seeding errors, untreated VCs are placed both at the left
side (row 2) and the right side (row 11 for the test plates) of the 96-well plate.
Aberrations in the cell monolayer for the VCs may reflect a volatile and toxic test
article present in the assay.

Checks for cell seeding errors may also be performed by examining each plate under
a phase contrast microscope to assure that cell quantity is consistent.

c) Quality Check of Concentration-Response

The ICs, derived from the concentration-response of the test chemicals should be
backed by at least three responses between 10 and 90 % inhibition of NRU. If this is
not the case, and the concentration progression factor can be easily reduced, reject the
experiment and repeat it with a smaller progression factor. Numerical scoring of the
cells (see Section F.3) should be determined and documented in the Study
Workbook.

G. Data Analysis

A calculation of cell viability expressed as NRU is made for each concentration of the test
chemical by using the mean NRU of the six replicate values (minimum of four acceptable
replicates wells) per test concentration. This value is compared with the mean NRU of all
VC values (provided VC values have met the VC acceptance criteria). Relative cell viability
is then expressed as percent of untreated VC. If achievable, the eight concentrations of each
chemical tested will span the range of no effect up to total inhibition of cell viability. Data
from the microtiter plate reader shall be transferred to the Excel® spreadsheet provided by
the Study Management Team for determining cell viability and performing statistical
analyses.

The concentration of a test chemical reflecting a 20 %, 50 %, and 80 % inhibition of cell
viability (i.e., the ICy, ICso, and ICgy) is determined from the concentration-response by
applying a Hill function to the concentration-response data. It will not be necessary for the
Testing Facilities to derive the equation since statistical software (e.g., GraphPad PRISM®
3.0) specified by the Study Management Team shall be used to calculate IC,, ICs, and ICg
values (and the associated confidence limits) for each test chemical. In addition, the Study
Management Team shall provide guidelines for calculating ICx values and confidence limits.
The Testing Facility shall report data using at least three (3) significant figures and shall
forward the results from each assay to the Study Management Team/biostatistician through
the designated contacts in electronic format and hard copy upon completion of testing. The
Study Management Team will be directly responsible for the statistical analyses of the
Validation Study data.
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Appendix C3

Test Method Protocol for the BALB/c 3T3 Neutral Red Uptake
Cytotoxicity Test (Phase Ib)
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TEST METHOD PROTOCOL
for the BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test

A Test for Basal Cytotoxicity for an In Vitro Validation Study
Phase Ib

November 15, 2002
Revised November 22, 2002
Revised by IIVS Nov. 26, 2002

Prepared by

The National Toxicology Program (NTP) Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)

Based on Standard Operating Procedure Recommendations from an
International Workshop Organized by the Interagency Coordinating Committee
on the Validation of Alternative Methods (ICCVAM)

National Institute of Environmental Health Sciences (NIEHS)
National Institutes of Health (NIH)
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TEST METHOD PROTOCOL

The BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test
A Test for Basal Cytotoxicity
Phase Ib

I. PURPOSE

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the BALB/c 3T3
Neutral Red Uptake (NRU) cytotoxicity test. The data will be used to evaluate the intra- and
inter-laboratory reproducibility of the assay and effectiveness of the cytotoxicity assay to predict
the starting doses for rodent acute oral systemic toxicity assays. This test method protocol
outlines the procedures for performing the cytotoxicity test and supports the in vitro validation
study organized by NICEATM and the European Centre for the Validation of Alternative
Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental Protection Agency, and
ECVAM. This test method protocol applies to all personnel involved with performing the
cytotoxicity assay.

A. BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test
The 3T3 NRU test will be performed to analyze the in vitro toxicity of three (3)

blinded/coded test chemicals. This test will be used to determine 1C,, ICsq, and 1Cgq values
for the predetermined set of test chemicals of varying toxicities.

II. SPONSOR
A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
B. Address: P.O. Box 12233
Research Triangle Park, NC 27709
C. Representative: Named Representative

I IDENTIFICATION OF TEST AND CONTROL SUBSTANCES

A. Test Chemicals: Blinded Chemicals (3)

B. Controls: Positive: Sodium Lauryl Sulfate
Vehicle (Negative): Assay medium (DMEM containing 5%
NBCS,

4 mM L-Glutamine, 100 IU/mL Penicillin,
100 pg/mL Streptomycin)
Solvent (as needed):  Assay medium with appropriate solvent
used to prepare the test chemicals (Section VILE)
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IV. TESTING FACILITY AND KEY PERSONNEL

1)
2)
3)
4)
5)
6)
7)
8)

Name:

Address:

Study Director:

Laboratory Technician(s):
Scientific Advisor:

Quality Assurance Director:
Safety Manager:

Facility Management:

A. Test Schedule

1) Proposed Experimental Initiation Date:
2) Proposed Experimental Completion Date:
3) Proposed Report Date:

TEST SYSTEM

The NRU cytotoxicity assay procedure is a cell survival/viability chemosensitivity assay based on
the ability of viable cells to incorporate and bind neutral red (NR), a supravital dye. NR is a weak
cationic dye that readily penetrates cell membranes by non-ionic diffusion and accumulates
intracellularly in lysosomes. Alterations of the cell surface or the sensitive lysosomal membrane
lead to lysosomal fragility and other changes that gradually become irreversible. Such changes
brought about by the action of xenobiotics result in a decreased uptake and binding of NR. It is
thus possible to distinguish between viable, damaged, or dead cells, which is the basis of this
assay.

Healthy mammalian cells, when maintained in culture, continuously divide and multiply over
time. A toxic chemical, regardless of site or mechanism of action, will interfere with this process
and result in a reduction of the growth rate as reflected by cell number. Cytotoxicity is expressed
as a concentration dependent reduction of the uptake of the NR after chemical exposure thus
providing a sensitive, integrated signal of both cell integrity and growth inhibition.

VI. DEFINITIONS

A. Hill function: a four parameter logistic mathematical model relating the concentration of test
chemical to the response being measured in a sigmoidal shape.

Top- Bottom

logl X)HillSI
1+10(09050— )HillSlope

Y =Bottom+

where Y= response, X is the logarithm of dose (or concentration), Bottom is the minimum
response, Top is the maximum response, logIC50 is logarithm of X at the response midway
between Top and Bottom, and HillSlope describes the steepness of the curve.

B. Documentation: all methods and procedures will be noted in a Study Workbook; logs will be

maintained for general laboratory procedures and equipment (e.g., media preparation, test
chemical preparation, incubator function); all optical density data obtained from the

C-45



In Vitro Cytotoxicity Test Methods BRD Appendix C3 November 2006

VIIL.

spectrophotometer plate reader will be saved in electronic and paper formats; all calculations
of ICx values and other derived data will be in electronic and paper format; all data will be
archived.

PROCEDURES

A. Materials

1.

Cell Lines

BALB/c 3T3 cells, clone 31
CCL-163, LGC Reference Materials, Customer Service, Queens Road, Teddington,
Middlesex, TW110LY, UK
CCL-163, American Type Culture Collection [ATCC], Manassas, VA, USA)

Technical Equipment

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be
used.]

1) Incubator: 37°C + 1°C, 90 % £ 5 % humidity, 5.0 % + 1 % COy/air

2) Laminar flow clean bench/cabinet (standard: "biological hazard")

3) Water bath: 37°C £ 1°C

4) Inverse phase contrast microscope

5) Sterile glass tubes with caps (e.g., 5 mL)

6) Centrifuge (optionally: equipped with microtiter plate rotor)

7) Laboratory balance

8) 96-well plate spectrophotometer (i.e., plate reader) equipped with 540 nm £+ 10 nm
filter

9) Shaker for microtiter plates

10) Cell counter or hemocytometer

11) Pipetting aid

12) Pipettes, pipettors (multi-channel and single channel), dilution block

13) Cryotubes

14) Tissue culture flasks (e.g., 75 - 80 cm?, 25 cm?)

15) 96-well flat bottom tissue culture microtiter plates (e.g., Nunc # 167 008; Falcon
tissue culture-treated)

16) pH paper (wide and narrow range)

[Note: Tissue culture flasks and microtiter plates should be prescreened to ensure
that they adequately support the growth of 3T3 cells.]

Chemicals, Media, and Sera

e Dulbecco’s Modification of Eagle’s Medium (DMEM) without L-Glutamine; should
have high glucose [4.5gm/1] (e.g., ICN-Flow Cat. No. 12-332-54)

e L-Glutamine 200 mM (e.g., ICN-Flow # 16-801-49)

e New Born Calf Serum (NBCS or NCS) (e.g., Biochrom # SO 125)

e 0.05 % Trypsin/0.02 % EDTA solution (e.g., SIGMA T 3924, ICN-Flow, # 16891-
49)

e Phosphate buffered saline (PBS) without Ca*" and Mg*"(for trypsinization)
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Hanks’ Balanced Salt Solution (HBSS) without Ca®" and Mg*'(CMF-HBSS)
Dulbecco’s Phosphate Buffered Saline (D-PBS) [formulation containing calcium and
magnesium cations; glucose optional] (for rinsing)

Penicillin/streptomycin solution (e.g. ICN-Flow # 16-700-49)

Neutral Red (NR) Dye — tissue culture-grade; liquid form (e.g., SIGMA N 2889);
powder form (e.g., SIGMA N 4638)

Dimethyl sulfoxide (DMSO), U.S.P. analytical grade (Store under nitrogen @ -20°C)
Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

Glacial acetic acid, analytical grade

Distilled H,O or any purified water suitable for cell culture (sterile)

Sterile paper towels (for blotting 96-well plates)

[Note: Due to lot variability of NBCS/NCS, first check a lot for growth stimulating
properties with 3T3 cells (approximately 20-24 h doubling time) and then reserve a
sufficient amount of NBCS/NCS. May use pre-tested serum lot from Phase la of the
validation study if the serum has been stored under appropriate conditions and shelf-
life has not expired.]

B. Preparations of Media and Solutions

[Note: All solutions (except NR stock solution, NR medium and NR desorb), glassware,
pipettes, etc., shall be sterile and all procedures should be carried out under aseptic conditions
and in the sterile environment of a laminar flow cabinet (biological hazard standard). All
methods and procedures will be adequately documented. ]

1.

Media

DMEM (buffered with sodium bicarbonate) supplemented with (final concentrations in
DMEM are quoted):

a)

b)

d)

for freezing (Freeze Medium); contains 2X concentration of NBCS/NCS and DMSO
of final freezing solution

40 % NBCS/NCS

20 % DMSO

for routine culture (Routine Culture Medium)
10 % NBCS/NCS

4 mM Glutamine

for solubility testing and test chemical dilution (Chemical Dilution Medium)
4 mM Glutamine

200 IU/mL Penicillin

200 pg/mL Streptomycin

for dilution of NR stock solution (NR Dilution Medium)

5% NBCS/NCS
4 mM Glutamine
100 IU/mL Penicillin
100 pg/mL Streptomycin
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[Note: The Chemical Dilution Medium with test chemical will dilute the serum
concentration of the Routine Culture Medium in the test plate to 5 %. Serum proteins
may mask the toxicity of the test substance, but serum cannot be totally excluded because
cell growth is markedly reduced in its absence.]

Completed media formulations should be kept at approximately 2-8° C and stored for no
longer than two weeks.

2. Neutral Red (NR) Stock Solution
The liquid tissue culture-grade stock NR Solution will be the first choice for performing
the assay (e.g., SIGMA #N2889, 3.3 mg/mL). Store liquid tissue culture-grade NR Stock
Solution at the storage conditions and shelf-life period recommended by the
manufacturer.
If the liquid form is not available, the following formulation can be prepared.

EXAMPLE: 0.33 g NR Dye powder in 100 mL H,O

The NR Stock Solution (powder in water) should be stored in the dark at room
temperature for up to two months.

3. Neutral Red (NR) Medium

EXAMPLE:
I mL (3.3 mg NR dye/mL) NR Stock Solution
99 mL NR Dilution Medium (pre-warmed to 37° C)

The final concentration of the NR Medium is 33 pg NR dye/mL.

[Note: The NR medium may be centrifuged at approximately 600 x g for 10 min (to
remove NR crystals). The NR Medium shall be filtered (e.g., Millipore filtering, 0.2 —
0.45 um pore size) to reduce NR crystals. The temperature of the NR Medium should be
maintained at 37° C (e.g., in a waterbath) before adding tothe cells and will be used
within 15 minutes after removing from 37° C storage. Aliquots of NR Medium can be
made on the day of testing and maintained at 37° C for later use.]

4. Ethanol/Acetic Acid Solution (NR Desorb)

1% Glacial acetic acid solution
50 % Ethanol
49 % H,O

C. Methods

1. Cell Maintenance and Culture Procedures

BALB/c 3T3 cells are routinely grown as a monolayer in tissue culture grade flasks (e.g.,
75 -80 sz) at 37°C = 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air. The cells
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should be examined on a daily (i.e., on workdays) basis under a phase contrast
microscope, and any changes in morphology or their adhesive properties noted in a Study
Workbook.

2. Receipt of Cryopreserved BALB/c 3T3 Cells

Upon receipt of cryopreserved BALB/c 3T3 cells, the vial(s) of cells shall be stored in a
liquid nitrogen freezer until needed.

3. Thawing Cells

Thaw cells by putting ampules into a water bath at 37°C + 1°C. Leave for as brief a time
as possible.

a) Resuspend the cells in pre-warmed Routine Culture Medium and transfer into
pre-warmed Routine Culture Medium in a tissue-culture flask.

b) Incubate at 37°C + 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air.

¢) When the cells have attached to the bottom of the flask (within 4 to 24 h),
decant the supernatant and replace with fresh pre-warmed (37°C) medium.
Culture as described above.

d) Passage at least two times before using the cells in a cytotoxicity test.

A fresh batch of frozen cells from the stock lot of cells should be thawed out and cultured
approximately every two months. This period resembles a sequence of about 18
passages.

4. Routine Culture of BALB/C 3T3 Cells

When cells exceed 50 % confluence (but less than 80 % confluent) they should be
removed from the flask by trypsinization:

a) Decant medium, rinse cultures with 5 mL PBS or Hanks’ BSS (without Ca*", Mg*")
per 25 cm” flask (15 mL per 75 cm? flask). Wash cells by gentle agitation to remove
any remaining serum that might inhibit the action of the trypsin.

b) Discard the washing solution.

¢) Add 1-2 mL trypsin-EDTA solution per 25 cm” to the monolayer for a few seconds
(e.g., 15-30 seconds).

d) Remove excess trypsin-EDTA solution and incubate the cells at room temperature.

e) After 2-3 minutes (min), lightly tap the flask to detach the cells into a single cell
suspension.

5. Cell Counting

After detaching the cells, add 0.1-0.2 mL of pre-warmed (37°C) Routine Culture
Medium/cm’ to the flask (e.g., 2.5 mL for a 25 cm® flask). Disperse the monolayer by
gentle trituration. It is important to obtain a single cell suspension for exact counting.
Count a sample of the cell suspension obtained using a hemocytometer or cell counter
(e.g., Coulter counter).
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6. Subculture of Cells

After determination of cell number, the culture can be sub-cultured into other flasks or
seeded into 96-well microtiter plates. BALB/c 3T3 cells are routinely passaged at
suggested cell densities as listed in the table (approximate doubling time is 20-24 h). The
individual laboratories will need to determine and adjust the final density to achieve
appropriate growth.

Table 1. Cell Densities for Subculturing

Days in Culture | Seeding Density | Total Cells per 25 cm’ Total Cells per 75 cm®
(cells/cm?) flask flask
2 16800 42x10° 1.26 x 10°
3 8400 2.1x 10° 6.3x 10°
4 4200 1.05x 10° 3.15x 10°

[Note: It is important that cells have overcome the lag growth phase when they are used
for the test.]

7. Freezing Cells (procedure required only if current stock of cells is depleted)

Stocks of BALB/c 3T3 cells can be stored in sterile, freezing tubes in a liquid nitrogen
freezer. DMSO is used as a cryoprotective agent.

a) Centrifuge trypsinized cells at approximately 200 x g.

b) Suspend the cells in cold Routine Culture Medium (half the final freezing
volume) so a final concentration of 1-5x10° cells/mL can be attained.

c) Slowly add cold Freeze Medium to the cells so that the solvent will equilibrate
across the cell membranes. Bring the cell suspension to the final freezing
volume. The final cell suspension will be 10 % DMSO. Aliquot the cell
suspension into freezing tubes and fill to 1.8 mL.

d) Place the tubes into an insulated container (e.g., styrofoam trays) and place in a
freezer (-70 to -80°C) for 24 h. This gives a freezing rate of approximately
1°C/min. The laboratory needs to ensure that the freezing protocol is applicable
to the 3T3 cells and that the cells are viable when removed from
cryopreservation.

e) Place the frozen tubes into liquid nitrogen for storage.

8. Preparation of Cells for Assays

e) Cultured cells that are going to be used in seeding the 96-well plates should be fed
fresh medium the day before subculturing to the plates. On the day of plate seeding,

prepare a cell suspension of 2.5X104cells/mL in Routine Culture Medium. Using a
multi-channel pipette, dispense 100 ul Routine Culture Medium only into the
peripheral wells (blanks) of a 96-well tissue culture microtiter plate (See Section
VILF.1). In the remaining wells, dispense 100 pl of a cell suspension of 2.5x10"

cells/mL (= 2.5x103 cells/well). The seeding density should be noted to ensure that
the cells in the control wells are not overgrown after three days (i.e., 24 h incubation
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in step b and 48 h exposure to test chemicals). Prepare one plate per chemical to be
tested.

e) Incubate cells for 24 + 1 h (37°C + 1°C, 90 % £ 5 % humidity, 5.0 % = 1 % COy/air)
so that cells form a less than half confluent monolayer. This incubation period
assures cell recovery and adherence and progression to exponential growth phase.

e) Examine each plate under a phase contrast microscope to assure that cell growth is
relatively even across the microtiter plate. This check is performed to identify
experimental and systemic cell seeding errors. Record observations in the Study
Workbook.

9. Determination of Doubling Time

a) A cell doubling time procedure was performed on the initial lot of cells that was used
in the first cell culture assays of Phase la of the Validation Study. The doubling time
only needs to be determined in Phase Ib if there is a change in the lot of cells used.
Establish cells in culture and trypsinize cells as per Section VII.C.4 for subculture.
Resuspend cells in NR Dilution Medium (5 % NBCS/NCS). Seed cells at 4200
cells/cm’.

b) Seed five sets of cell culture vessels in triplicate for each cell type (e.g., 15 tissue
culture dishes [60mm x 15mm]). Use appropriate volume of culture medium for the
culture vessels. Note number of cells placed into each culture dish. Place dishes into
the incubators (37°C + 1°C, 90 % + 5 % humidity, 5.0 % = 1 % COy/air).

c) After 4 - 6 hours (use the same initial measurement time for each subsequent
doubling time experiment), remove three culture dishes and trypsinize cells. Count
cells using a cell counter or hemocytometer. Cell viability may be determined by dye
exclusion (e.g., Trypan Blue) if Study Director sees a need. Use appropriate size
exclusion limits if using a Coulter counter. Determine the total number of cells and
document. Repeat sampling at 24 h, 48 h, 72 h, and 96 h post inoculation. Change
culture medium at 72 h or sooner in remaining dishes if indicated by pH drop.

d) Plot cell concentration (per mL of medium) on a log scale against time on a linear
scale. Determine lag time and population doubling time. Additional dishes and time
are needed if the entire growth curve is to be determined (lag phase, log phase,
plateau phase).

D. Solubility Test

The preference of solvent for dissolving test chemicals is medium, DMSO, and then ethanol.
Solubility shall be determined in a step-wise procedure that involves attempting to dissolve a
test chemical at a relatively high concentration with the sequence of mechanical procedures
specified in Section VIL.D.2.a. If the chemical does not dissolve, the volume of solvent is
increased so as to decrease the concentration by a factor of 10, and then the sequence of
mechanical procedures in Section VIL.D.2.a are repeated in an attempt to solubilize the
chemical at the lower concentrations. For testing solubility in medium, the starting
concentration is 20,000 ug/ml (i.e., 20 mg/mL) in Tier 1, but for DMSO and ethanol the
starting concentration is 200,000 pg/ml (i.e., 200 mg/mL) in Tier 2. Weighing out chemical
for each solvent (i.e., medium, DMSO, ethanol) can be done all at once, if convenient, but
solubility testing (at each tier that calls for more than one solvent) is designed to be sequential
- medium, then DMSO, then ethanol — in accordance with the solvent hierarchy (see Figure
1). This allows for testing to stop, rather than continue testing with less preferred solvents, if
the test chemical dissolves in a more preferred solvent. For example, if a chemical is soluble
in medium at a particular tier, testing may stop. Likewise, if a chemical is soluble in DMSO
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at any tier, testing need not continue with ethanol. However, since the issue of primary
importance is testing the solvents and concentrations of test chemical required by any one
tier, sequential testing of solvents may be abandoned if the lab can test more efficiently in
another way.

1. Determination of Solubility

a)

b)

Tier 1 begins with testing 20 mg/mL in Chemical Dilution Medium (see Table 2).
Approximately 10 mg (10,000 pg) of the test chemical will be weighed into a glass
tube and the weight will be documented. A volume of Chemical Dilution Medium,
approximately 0.5 mL, will be added to the vessel so that the concentration is 20,000
pug/ml (20 mg/mL). The solution is mixed as specified in Section VIL.D.2.a. If
complete solubility is achieved in medium, then additional solubility procedures are
not needed.

If the test chemical is insoluble in Chemical Dilution Medium, proceed to Tier 2 by
adding enough medium, approximately 4.5 mL, to attempt to dissolve the chemical at
2 mg/mL by using the sequence of mixing procedures specified in Section VIL.D.2.a.
If the test chemical dissolves in Chemical Dilution Medium at 2 mg/mL, no further
procedures are necessary. If the test chemical does NOT dissolve, weigh out
approximately 100 mg test chemical in a second glass tube and add enough DMSO to
make the total volume approximately 0.5 mL (for 200 mg/mL). In another glass
tube, also add approximately 100 mg test chemical to enough ethanol to make the
total volume approximately 0.5 mL (for 200 mg/mL). Mix both solutions as
specified in Section VIL.D.2.a in an attempt to solubilize the test chemical. If the
chemical is soluble in either solvent, no additional solubility procedures are needed.

If the chemical is NOT soluble in Chemical Dilution Medium, DMSO, or ethanol at
Tier 2, then continue to Tier 3 in Table 2 by adding enough solvent to increase the
volume of the three Tier 2 solutions by 10 and attempt to solubilize again using the
sequence of mixing procedures in Section VII.D.2.a. If the test chemical dissolves,
no additional solubility procedures are necessary. If the test chemical does NOT
dissolve, continue with Tier 4 and, if necessary, Tier 5 using DMSO and ethanol.
Tier 4 begins by diluting the Tier 3 samples with DMSO or ethanol to bring the total
volume to 50 mL. The mixing procedures in Section VII.D.2.a are again followed to
attempt to solubilize the chemical. Tier 5 is performed, if necessary, by weighing out
another two more samples of test chemical at ~10 mg each and adding ~50 mL
DMSO or ethanol for a 200 pg/mL solution, and following the mixing procedures in
Section VIL.D.2.a.

Example: If complete solubility is not achieved at 20,000 pg/mL in Chemical
Dilution Medium at Tier 1 using the mixing procedures specified in Section
VIL.D.2.a, then the procedure continues to Tier 2 by diluting the solution to 5 mL and
mixing again as specified in Section VIL.D.2.a. If the chemical is not soluble in
Chemical Dilution Medium, two samples of ~ 100 mg test chemical are weighed to
attempt to solubilize in DMSO and ethanol at 200,000 pg/mL (i.e., 200 mg/mL).
Solutions are mixed following the sequence of procedures prescribed in Section
VIL.D.2.a in an attempt to dissolve. If solubility is not achieved at Tier 2, then the
solutions (Chemical Dilution Medium, DMSO, and ethanol) prepared in Tier 2 are
diluted by 10 so as to test 200 pg/mL in media, and 20,000 pg/mL in DMSO and
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ethanol. This advances the procedure to Tier 3. Solutions are again mixed as
prescribed in Section VII.D.2.a in an attempt to dissolve. If solubility is not
achieved in Tier 3, the procedure continues to Tier 4, and to 5 if necessary (see

Figure 1 and Table 2).

Table 2 Determination of Solubility in Chemical Dilution Medium, DMSO, or Ethanol

TIER

Total Volume
Chemical Dilution
Medium

0.5 mL

5 mL

50 mL

Concentration of Test
Chemical
(Add ~10 mg to a tube.
Add enough medium to
equal the first volume.
Dilute to subsequent
volumes if necessary.)

20,000 pg/mL

(20 mg/mL)

2,000 pg/mL

(2 mg/mL)

200 pg/mL

(0.20 mg/mL)

Total Volume
DMSO/Ethanol

0.5 mL

5 mL

50 mL

Concentration of Test
Chemical
(Add ~100 mg to a
large tube. Add enough
DMSO or ethanol to
equal the first volume.
Dilute to subsequent
volumes if necessary.)

200,000 pg/mL

(200 mg/mL)

20,000 pg/mL

(20 mg/mL)

2,000 pg/mL

(2 mg/mL)

Total Volume
DMSO/Ethanol

50 mL

Concentration of Test
Chemical
(Add ~10 mg to a large
tube. Add enough
DMSO or ethanol to
equal 50 mL.)

200 pg/mL

(0.2 mg/mL)

Equivalent
Concentration on Cells

10,000 pg/mL

(10 mg/mL)

1000 pg/mL

(1 mg/mL)

100 pg/mL

(0.1 mg/mL)

10 pg/mL

(0.01 mg/mL)

1 pg/mL

(0.001 mg/mL)

NOTE: The amounts of test chemical weighed and Chemical Dilution Medium added

may be modified from the amounts given above, provided that the targeted

concentrations specified for each tier are tested.
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Figure 1. Solubility Flow Chart

TIER 1

STEP 1:

20 mg/mL test chemical (TC) in 0.5 mL Chemical Dilution Medium:
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 2.

TIER 2

STEP 2:

2 mg/mL TC in medium — increase volume from STEP 1 by 10 (i.e., to 5 mL)
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 3.

STEP 3:

200 mg/mL TC in DMSO
e if TC soluble, then STOP.
e if TC insoluble, test at 200 mg/mL in ETOH.
e if TC soluble, then STOP.
e IfTC insoluble, go to STEP 4.

TIER 3

STEP 4:

0.2 mg/mL TC in medium — increase volume from STEP 2 by 10 (i.e., to 50 mL)
e if TC soluble, then STOP.
o if TC insoluble, test at 20 mg/mL in DMSO - increase volume from STEP 3 by 10
(i.e., to SmL).
e if TC soluble, then STOP.
e if TC insoluble, test at 20 mg/mL in ETOH — increase volume from STEP 3 by
10 (i.e., to 5 mL).
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 5.

TIER 4

STEP 5:

2 mg/mL TC in DMSO - increase volume from STEP 4 by 10 (i.e., to 50 mL)
e if TC soluble, then STOP.
e if TC insoluble, test at 2 mg/mL in ETOH — increase volume from STEP 4 by 10
(i.e., to 50 mL).
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 6.

TIER §

STEP 6:

0.2 mg/mL TC in 50 mL DMSO
e if TC soluble, then STOP.
o if TC insoluble, test at 0.2 mg/mL in 50 mL ETOH
e STOP
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b)

Mechanical Procedures

The following hierarchy of mixing procedures will be followed to dissolve the test
chemical:

1) Add test chemical to solvent as in Tier 1 of Table 2.

2) Gently mix. Vortex the tube (1 —2 minutes).

3) Iftest chemical hasn’t dissolved, use sonication for up to 5 minutes.

4) If sonication doesn’t work, then warm solution to 37°C. This can be performed
by warming 5 mL tubes in a 37°C water bath for at least 5-10 minutes before
evaluating solubility. Warm larger vessels for at least 15-20 minutes in a 37°C
water bath before evaluating solubility.

5) Proceed to Tier 2 (and Tiers 3-5, if necessary of Table 2 and repeat procedures 2-
4).

The preference of solvent for dissolving test chemicals is Chemical Dilution
Medium, DMSO, and then ethanol. Thus, if (all solvents for a particular tier are
tested simultaneously and) a test chemical dissolves in more than one solvent, then
the choice of solvent follows this hierarchy. For example, if, at any tier, a chemical
1s soluble in Chemical Dilution Medium and DMSO, but not ethanol, the choice of
solvent would be medium. Ifthe chemical were insoluble in medium, but soluble in
DMSO and ethanol, the choice of solvent would be DMSO.

After the lab has determined the preferred solvent for the test chemical and
before proceeding to the cytotoxicity testing, the Study Director will discuss the
solvent selection with the Study Management Team (SMT) of the validation
study. The SMT will relate what solvent should be used in the assay for each
chemical.

E. Preparation of Test Chemicals

[Note: Preparation under red or yellow light is recommended to preserve chemicals that
degrade upon exposure to light. |

1.

Test Chemicals in Solution

a)

b)

d)

Allow test chemicals to equilibrate to room temperature before dissolving and
diluting.

Prepare test chemical immediately prior to use. The solutions must not be cloudy nor
have noticeable precipitate. Each stock dilution should have at least 1-2 mL total
volume to ensure adequate solution for the test wells in a single 96-well plate.

For chemicals dissolved in DMSO or ethanol, the final DMSO or ethanol
concentration for application to the cells must be 0.5 % (v/v) in the vehicle controls
and in all of the eight test concentrations.

The stock solution for each test chemical should be prepared at the highest
concentration found to be soluble in the solubility test. Thus, the highest test

concentration applied to the cells in each range finding experiment is:
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e (.5 times the highest concentration found to be soluble in the solubility test, if the
chemical was soluble in Chemical Dilution Medium, or

e 1/200 the highest concentration found to be soluble in the solubility test if the
chemical was soluble in ethanol or DMSO.

The seven lower concentrations in the range finding experiment would then be
prepared by successive dilutions that decrease by one log unit each. The following
example illustrates the preparation of test chemical in solvent and the dilution of
dissolved test chemical in Chemical Dilution Medium before application to 3T3 cells.

Example: Preparation of Test Chemical in Solvent Using a Log Dilution Scheme

If DMSO was determined to be the preferred solvent at Tier 2 of the solubility test (i.e.,
200,000 pg/mL), dissolve the chemical in DMSO at 200,000 pg/mL for the chemical
stock solution.

1)
2)
3)
4)

5)
6)

7)

Label eight tubes 1 — 8. Add 0.9 mL solvent (e.g., DMSO) to tubes 2 -- 8.

Prepare stock solution of 200,000 pg test chemical/mL solvent in tube # 1.

Add 0.1 mL of 200,000 pug/mL dilution from tube #1 to tube #2 to make a 1:10
dilution in solvent (i.e., 20,000 pg/mL).

Add 0.1 mL of 20,000 pg/mL dilution from tube #2 to tube #3 to make another 1:10
dilution (i.e., 1:100 dilution from stock solution) in solvent (i.e., 2,000 pg/mL)
Continuing making serial 1:10 dilutions in the prepared solvent tubes.

Since each concentration is 200 fold greater than the concentration to be tested, make
a 1:100 dilution by diluting 1 part dissolved chemical in each tube with 99 parts of
Chemical Dilution Medium (e.g., 0.1 mL test chemical in DMSO + 9.9 mL Chemical
Dilution Medium) to derive the eight 2X concentrations for application to 3T3 cells.
Each 2X test chemical concentration will then contain 1 % v/v solvent. The 3T3
cells will have 0.05 mL Routine Culture Medium in the wells prior to application of
the test chemical. By adding 0.05 mL of the appropriate 2X test chemical
concentration to the appropriate wells, the test chemical will be diluted appropriately
(e.g., highest concentration in well will be 1,000 pg/mL) in a total of 0.1 mL and the
solvent concentration in the wells will be 0.5% v/v.

A test article prepared in Chemical Dilution Medium, DMSO, or ethanol may
precipitate upon transfer into the Routine Culture Medium. The 2X dosing solutions
should be evaluated for precipitates and the results will be recorded in the workbook.
It will be permissible to test all of the dosing solutions in the dose range finding assay
only. Doses containing test article precipitates should be avoided, and will not be
used in the ICx determinations for either the range finding experiments or the
definitive tests.

Document all test chemical preparations in the Study Workbook.

2. pH of Test Chemical Solutions

Measure the pH of the highest concentration of the test chemical in culture medium using
pH paper. Document the pH and note the color of the medium for all dilutions. Do not
adjust the pH.
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3. Concentrations of Test Chemical

a)

b)

Range Finder Experiment

Test eight concentrations of the test chemical by diluting the stock solution with a
constant factor covering a large range. The initial dilution series shall be log
dilutions (e.g., 1:10, 1:100, 1:1000, etc.).

The data from any well that has precipitate will be excluded from any calculations.
Main Experiment
[Note: After the range finding assay is completed, the concentration-response

experiment shall be performed three times on three different days for each chemical
(i.e., one plate per day per chemical.]

Depending on the slope of the concentration-response curve estimated from the range
finder, the dilution/progression factor in the concentration series of the main
experiment should be smaller (*V10 = 1.47). Cover the relevant concentration range
(>10 % and < 90 % effect) preferably with three points of a graded effect, but with a
minimum of two points, one on each side of the ICs, value, avoiding too many non-
cytotoxic and/or 100 %-cytotoxic concentrations. Experiments revealing less than
one cytotoxic concentration on each side of the ICs, value shall be repeated, where
possible, with a smaller dilution factor. In addition, the dilution scheme shall be
adjusted in subsequent replicate assays (i.e., definitive assays), if necessary, to
increase the number of points on both sides of the ICs in the 10-90% response range.
(Taking into account pipetting errors, a progression factor of 1.21 is regarded the
smallest factor achievable.)

Determine which test chemical concentration is closest to the ICs, value (e.g., 50 %
cytotoxicity). Use that value as a central concentration and adjust dilutions higher
and lower in equal steps for the definitive assay.

Maximum Doses to be Tested in the Main Experiments

If minimal or no cytotoxicity was measured in the dose range finding assay, a

maximum dose for the main experiments will be established as follows:

e For test chemicals prepared in Chemical Dilution Medium, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 100 mg/mL, or the maximum soluble dose. Test chemical will be weighed
into a glass tube and the weight will be documented. A volume of Chemical
Dilution Medium will be added to the vessel so that the concentration is
200,000 pg/mL (200 mg/mL). The solution is mixed as specified in Section
VIL.D.2.a. If complete solubility is achieved in medium, then 7 additional serial
stock dosing solutions may be prepared from the 200 mg/mL 2X stock. If the
test chemical is insoluble in medium at 200 mg/ml, proceed by adding medium,
in small incremental amounts, to attempt to dissolve the chemical by using the
sequence of mixing procedures specified in Section VIL.D.2.a. The highest
soluble stock solution will be used to prepare the 7 additional serial stock dosing
solutions.
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e For test chemicals prepared in either DMSO or ethanol, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 2.5 mg/mL, or less, depending upon the maximum solubility in solvent.
Test chemical will be weighed into a glass tube and the weight will be
documented. A volume of the appropriate solvent (determined from the original
solubility test) will be added to the vessel so that the concentration is
500,000 pg/mL (500 mg/mL). The solution is mixed as specified in Section
VIL.D.2.a. If complete solubility is achieved in the solvent, then 7 additional
serial stock dosing solutions may be prepared from the 500 mg/mL 200X stock.
If the test chemical is insoluble in solvent at 500 mg/ml, proceed by adding
solvent, in small incremental amounts, to attempt to dissolve the chemical by
using the sequence of mixing procedures specified in Section VIL.D.2.a. The
highest soluble stock solution will be used to prepare the 7 additional serial stock
dosing solutions.

c) Test Chemical Dilutions
The dosing factor of 3.16 (= >\10) divides a log into two equidistant steps, a factor of
2.15 (=>10) divides a decade into three steps. The factor of 1.47 (= ®V10) divides a
log into six equidistant steps, and the factor of 1.21 (= 124/10) divides the log into 12
steps.

EXAMPLE:

10 31.6 100

10 21.5 46.4 100

10 14.7 21.5 31.6 46.4 68.1 100

10 12.1 | 147 | 17.8 | 21.5 | 26.1 | 31.6 | 38.3 | 464 | 562 | 68.1 | 82.5 | 100

The technical production of decimal geometric concentration series is simple. An
example is given for factor 1.47:

Dilute 1 volume of the highest concentration by adding 0.47 volumes of diluent. After
equilibration, dilute 1 volume of this solution by adding 0.47 volumes of
diluent...(etc.).

F. Test Procedure

1. 96-Well Plate Configuration

The 3T3 NRU assay for test chemicals will use the 96-well plate configuration shown in
Figure 2.

C-58




In Vitro Cytotoxicity Test Methods BRD Appendix C3 November 2006

m g O W >

s

Q

Figure 2. 96-Well Plate Configuration for Positive Control and Test Chemical Assays

1 2 3 4 5 6 7 8 9 10 11 12
b b b b b b b b b b b b
b vC |G G, G Csy Cs Ce G Cs VC |b
b vC |G G, G Csy Cs Ce G Cs VC |b
b vC |G G, G Csy Cs Ce G Cs VC |b
b vC |G G, G Csy Cs Ce G Cs VC |b
b vC |G G, GC; Cy Cs Ce G Cs VC |b
b vC |G G, GC; Cy Cs Ce G Cs VC |b
b b b b b b b b b b b b

VvC = untreated VEHICLE CONTROL (mean viability set to 100 %)

C—-Cg= Test Chemicals or Positive Control (SLS) at eight concentrations
(C1 = highest, C8 = lowest)

b = BLANKS (contain no cells)

Application of Test Chemical

a)

b)

c)

Two optional methods for rapidly applying the 2X dosing solutions onto the 96-well
plates may be utilized. The first method is to add each of the 2X dosing solutions
into labeled, sterile reservoirs (e.g., Corning/Costar model 4870 sterile polystyrene
50 mL reagent reservoirs and/or Corning/Transtar model 4878 disposable reservoir
liners, 8-channel). The second method utilizes a “dummy” plate (i.e., an empty
sterile 96-well plate) prepared to hold the dosing solutions immediately prior to
treatment of the test plate (with cells). The test chemical and control dosing solutions
should be dispensed into the dummy plate in the same pattern/order as will be applied
to the plate containing cells. More volume than needed for the test plate (i.e. greater
than 50 pl/well) should be in the wells of the dummy plate. At the time of treatment
initiation, a multi-channel micropipettor is used to transfer the 2X dosing solutions,
from the reservoirs or dummy plate, to the appropriate wells on the treatment plate
(as described in step c. below). These methods will ensure that the dosing solutions
can be transferred rapidly to the appropriate wells of the test plate to initiate
treatment times and to minimize the range of treatment initiation times across a large
number of treatment plates, and to prevent “out of order” dosing.

After 24 h + 1 h incubation of the cells, remove Routine Culture Medium from the
cells by careful inversion of the plate (i.e., “dump”) over an appropriate receptacle.
Gently blot the plate on a sterile paper towel so that the monolayer is minimally
disrupted. Do not use automatic plate washers for this procedure nor vacuum
aspiration.

Immediately add 50 pL of fresh pre-warmed Routine Culture Medium to all of the
wells, including the blanks. Add 50 pL of Chemical Dilution Medium to the blank
wells. Then add 50 pL Chemical Dilution Medium containing either the appropriate
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d)

concentration of test chemical, the PC, or the VC (see Figure 2 for the plate
configuration). The solutions will be transferred from the dummy plate to the test
plate by adding the vehicle control first then lowest to highest dose so that the same
pipette tips on the eight channel pipettor can be used for the whole plate.

Incubate cells for 48 h + 0.5 h (37°C = 1°C, 90 % + 5 % humidity, and 5.0 % + 1 %
COy/air).

Positive Control: For each set of test chemical plates used in an assay, a separate
plate of positive control concentrations will be set up following the concentration
range established in the development of the positive control database in Phase Ia of
the Validation Study. The mean ICs, and + two standard deviations (SD) of the ICsg
of SLS (mutually agreed upon by the Testing Facility and the SMT) are the values
that will be used as an acceptance criterion for test sensitivity for the 3T3 NRU assay.
This plate will follow the same schedule and procedures as used for the test chemical
plates.

3. Microscopic Evaluation

After at least 46 h treatment, examine each plate under a phase contrast microscope to
identify systematic cell seeding errors and growth characteristics of control and treated
cells. Record any changes in morphology of the cells due to the cytotoxic effects of the
test chemical, but do not use these records for any quantitative measure of cytotoxicity.
Undesirable growth characteristics of control cells may indicate experimental error and
may be cause for rejection of the assay. Use the following Visual Observations Codes in
the description of cell culture conditions.

Visual Observations Codes

Note Code Note Text
1 Normal Cell Morphology
2 Low Level of Cell Toxicity
3 Moderate Level of Cell Toxicity
4 High level of Cell Toxicity
1P Normal Cell Morphology with Precipitate
2P Low Level of Cell Toxicity with Precipitate
3P Moderate Level of Cell Toxicity with Precipitate
4p High level of Cell Toxicity with Precipitate
5P Unable to View Cells Due to Precipitate

4. Measurement of NRU

a)

b)

Carefully remove (i.e., “dump”’) the medium with test chemical and rinse the cells
very carefully with 250 puL pre-warmed D-PBS. Remove the rinsing solution by
dumping and remove excess by gently blotting on sterile paper towels. Add 250 puL
NR medium (to all wells including the blanks) and incubate (37°C + 1°C, 90 % + 5 %
humidity, and 5.0 % £ 1 % CO,/air) for 3+0.1 h. Observe the cells briefly during the
NR incubation (e.g., at 1, 2, and 3 h — Study Director’s discretion) for NR crystal
formation. Record observations in the Study Workbook. Study Director can decide
to reject the experiment if excessive NR crystallization has occurred.

After incubation, remove the NR medium, and carefully rinse cells with 250 pl pre-
warmed D-PBS.
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c)
d)

e)
f)

Decant and blot D-PBS from the plate.

Add exactly 100 ul NR Desorb (ETOH/acetic acid) solution to all wells, including
blanks.

Shake microtiter plate rapidly on a microtiter plate shaker for 20 — 45 min to extract
NR from the cells and form a homogeneous solution.

Measure the absorption (within 60 minutes of adding NR Desorb solution) of the
resulting colored solution at 540 nm £ 10 nm in a microtiter plate reader
(spectrophotometer), using the blanks as a reference. [Phase la data show the mean
OD value for the plate blanks to be 0.051 £ 0.022 for 3T3 cells (£ two standard
deviations; data from 3 labs; N = 59). Use this value as a guide for assessment of the
blank values.] Save raw data in the Excel format as provided by the SMT.

5. Quality Check of 3T3 NRU Assay

a)

b)

Test Acceptance Criteria

1) A test meets acceptance criteria, if the ICsy for SLS (PC) is within * two (2)
standard deviations of the historical mean established by the Test Facility (as per
VILF.2.e).

2) A test meets acceptance criteria if the corrected mean ODs4y of VCs is > 0.30 and
<0.80.

3) A test meets acceptance criteria if the left and the right mean of the VCs do not
differ by more than 15 % from the mean of all VCs.

4) A test meets acceptance criteria if a minimum of two points, one on each side of
the ICsg value, are determined and fall within the range >10 % and < 90 % effect.

[Note: All acceptance criteria must be met for an assay to be considered
acceptable.]

Checks for Systematic Cell Seeding Errors

To check for systematic cell seeding errors, untreated VCs are placed both at the left
side (row 2) and the right side (row 11 for the test plates) of the 96-well plate.
Aberrations in the cell monolayer for the VCs may reflect a volatile and toxic test
article present in the assay.

Checks for cell seeding errors may also be performed by examining each plate under
a phase contrast microscope to assure that cell quantity is consistent.

Quality Check of Concentration-Response

The ICs, derived from the concentration-response of the test chemicals will be
backed by preferably three responses > 10 % and < 90 % inhibition of NRU and at
least two responses, one on either side of the ICs, value (see VILE.3.b). If this is not
the case, and the concentration progression factor can be easily reduced, reject the
experiment and repeat it with a smaller progression factor. In addition, the dilution
scheme shall be adjusted in subsequent replicate assays, if necessary, to increase the
number of points on both sides of the ICs in the 10-90% response range. Numerical
scoring of the cells (see VILF.3) should be determined and documented in the Study
Workbook.
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G. Data Analysis

A calculation of cell viability expressed as NRU is made for each concentration of the test
chemical by using the mean NRU of the six replicate values (minimum of four acceptable
replicate well) per test concentration (blanks will be subtracted). This value is compared with
the mean NRU of all VC values (provided VC values have met the VC acceptance criteria).
Relative cell viability is then expressed as percent of untreated VC. If achievable, the eight
concentrations of each chemical tested will span the range of no effect up to total inhibition
of cell viability. Data from the microtiter plate reader shall be transferred to the Excel®
spreadsheet provided by the SMT for determining cell viability and performing statistical
analyses.

The concentration of a test chemical reflecting a 20 %, 50 %, and 80 % inhibition of cell
viability (i.e., the ICyq, ICs, and 1Cgy) is determined from the concentration-response by
applying a Hill function to the concentration-response data. Statistical software (e.g.,
GraphPad PRISM® 3.0) specified by the SMT shall be used to calculate 1C,y, ICsg, and 1Cgq
values (and the associated confidence limits) for each test chemical. In addition, the SMT
shall provide guidelines for calculating ICx values and confidence limits. The Testing
Facility shall report data using at least three (3) significant figures and shall forward the
results from each assay to the SMT/biostatistician through the designated contacts in
electronic format and hard copy upon completion of testing. The SMT will be directly
responsible for the statistical analyses of the Validation Study data.
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Spielmann, H., S. Gerner, S. Kalweit, R. Moog, T. Wirnserberger, K. Krauser, R. Kreiling, H.
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Spengler, W. Steiling, and F.J. Wiebel. 1991. Interlaboratory assessment of alternatives to
the Draize eye irritation test in Germany. Toxicol. In Vitro 5: 539-542.
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SPONSOR REPRESENTATIVE DATE

(Print or type name)

Test Facility STUDY DIRECTOR DATE
(Print or type name)
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Appendix C4

Test Method Protocol for the Normal Human Epidermal Keratinocyte
(NHK) Neutral Red Uptake Cytotoxicity Test (Phase Ib)
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TEST METHOD PROTOCOL
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Phase Ib
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TEST METHOD PROTOCOL

The Normal Human Keratinocyte (NHK) Neutral Red Uptake Cytotoxicity

I. PURPOSE

Test

A Test for Basal Cytotoxicity

Phase Ib

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the Normal
Human Keratinocyte (NHK) Neutral Red Uptake (NRU) cytotoxicity test. The data will be used
to evaluate the intra- and inter-laboratory reproducibility of the assay and effectiveness of the
cytotoxicity assay to predict the starting doses for rodent acute oral systemic toxicity assays. This
test method protocol outlines the procedures for performing the cytotoxicity test and is in support
of the in vitro validation study organized by NICEATM and the European Centre for the
Validation of Alternative Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental
Protection Agency, and ECVAM. This test method protocol applies to all personnel involved
with performing the cytotoxicity assay.

A. NHK Neutral Red Uptake Cytotoxicity Test

The NHK NRU test will be performed to analyze the in vitro toxicity of three (3)
blinded/coded test chemicals. This test will be used to determine ICyg, ICso, and 1Cs values
for the predetermined set of test chemicals of varying toxicities.

II. SPONSOR

A. Name:

B. Address:

C. Representative:

National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)

P.O. Box 12233
Research Triangle Park, NC 27709

Named Representative

1. IDENTIFICATION OF TEST AND CONTROL SUBSTANCES

A. Test Chemicals:
B. Controls:

Blinded chemicals (3)

Positive: Sodium Lauryl Sulfate

Vehicle (Negative): Assay medium

Solvent (as needed): ~ Assay medium with appropriate solvent
used to prepare the test chemicals (Section VIL.E)

IV. TESTING FACILITY AND KEY PERSONNEL

Name:
Address:
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e Study Director:

* Laboratory Technician(s):

* Scientific Advisor:

*  Quality Assurance Director:
* Safety Manager:

* Facility Management:

A. Test Schedule

1. Proposed Experimental Initiation Date:
2. Proposed Experimental Completion Date:
3. Proposed Report Date:

V. TEST SYSTEM

The NRU cytotoxicity assay procedure is a cell survival/viability chemosensitivity assay based on
the ability of viable cells to incorporate and bind neutral red (NR), a supravital dye. NR is a weak
cationic dye that readily penetrates cell membranes by non-ionic diffusion and accumulates
intracellularly in lysosomes. Alterations of the cell surface or the sensitive lysosomal membrane
lead to lysosomal fragility and other changes that gradually become irreversible. Such changes
brought about by the action of xenobiotics result in a decreased uptake and binding of NR. It is
thus possible to distinguish between viable, damaged, or dead cells, which is the basis of this
assay.

Healthy mammalian cells, when maintained in culture, continuously divide and multiply over
time. A toxic chemical, regardless of site or mechanism of action, will interfere with this process
and result in a reduction of the growth rate as reflected by cell number. Cytotoxicity is expressed
as a concentration dependent reduction of the uptake of the NR after chemical exposure thus
providing a sensitive, integrated signal of both cell integrity and growth inhibition.

VI. DEFINITIONS

A.. Hill function: a four parameter logistic mathematical model relating the concentration of test

B.

chemical to the response being measured in a sigmoidal shape.

Top — Bottom

Y = Bottom + | 3 1 0EICS0- XHiISIope

where Y= response, X is the logarithm of dose (or concentration), Bottom is the minimum
response, Top is the maximum response, loglC50 is logarithm of X at the response midway
between Top and Bottom, and HillSlope describes the steepness of the curve.

Documentation: all methods and procedures will be noted in a Study Workbook; logs will be
maintained for general laboratory procedures and equipment (e.g., media preparation, test
chemical preparation, incubator function); all optical density data obtained from the
spectrophotometer plate reader will be saved in electronic and paper formats; all calculations
of ICx values and other derived data will be in electronic and paper format; all data will be
archived.
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VII. PROCEDURES

A. Materials

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be used
unless otherwise noted.]

1.

Cell Lines
Normal Human Epidermal Keratinocytes (NHK)

Non-transformed cells; from cryopreserved primary or secondary cells (Clonetics #CC-
2507 or equivalent). Cells will be Clonetics NHK cells.

Cambrex [Cambrex Bio Science, 8830 Biggs Ford Road, Walkersville, MD 21793-0127

Cambrex Europe [Cambrex Bio Science Verviers, S.P.R.L. Parc Industriel de Petit
Rechain, B-4800 Verviers, BELGIUM]

Technical Equipment

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be
used.]

a) Incubator: 37°C £ 1°C, 90 % *= 5 % humidity, 5.0 % = 1 % COy/air

b) Laminar flow clean bench (standard: "biological hazard")

c¢) Water bath: 37°C £ 1°C

d) Inverse phase contrast microscope

e) Sterile glass tubes with caps (e.g., SmL)

f) Centrifuge (optionally: equipped with microtiter plate rotor)

g) Laboratory balance

h) 96-well plate spectrophotometer (i.e., plate reader) equipped with 540 nm = 10 nm
filter

1) Shaker for microtiter plates

j)  Cell counter or hemocytometer

k) Pipetting aid

1) Pipettes, pipettors (multi-channel and single channel), dilution block

m) Cryotubes

n) Tissue culture flasks (75 - 80 cm?, 25 cm?)

0) 96-well flat bottom tissue culture microtiter plates (e.g., Nunc # 167 008;
Corning/COSTAR tissue culture-treated)

p) pH paper (wide and narrow range)

[Note: Tissue culture flasks and microtiter plates should be prescreened to ensure
that they adequately support the growth of NHK.]

Chemicals, Media, and Sera

a) Keratinocyte Basal Medium without Ca”™~ (KBM®, Clonetics CC-3104) that is
completed by adding the KBM® SingleQuots® (Clonetics CC-4131) to achieve the
proper concentrations of epidermal growth factor, insulin, hydrocortisone,
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D

antimicrobial agents, bovine pituitary extract, and calcium (e.g., Clonetics Calcium
SingleQuots®, 300 mM CaCl,, Clonetics # CC-4202).

HEPES Buffered Saline Solution (HEPES-BSS) (e.g., Clonetics # CC-5022)

0.025 % Trypsin/EDTA solution (e.g., Clonetics # CC-5012)

Trypsin Neutralizing Solution (TNS) (e.g., Clonetics # CC-5002)

Phosphate Buffered Saline (PBS)

Dulbecco’s Phosphate Buffered Saline (D-PBS) [formulation containing calcium and
magnesium cations; glucose optional] (for rinsing)

Neutral Red (NR) Dye — tissue culture-grade; liquid form (e.g., SIGMA N 2889);
powder form (e.g., SIGMA N 4638)

Dimethyl sulfoxide (DMSO), U.S.P analytical grade (Store under nitrogen @ -20°C)
Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

Glacial acetic acid, analytical grade

Hanks' Balanced Salt Solution without Ca*" or Mg®" (CMF-HBSS) (e.g., Invitrogen #
14170)

Distilled H,O or any purified water suitable for cell culture (sterile)

m) Sterile paper towels (for blotting 96-well plates)

B. Preparations of Media and Solutions

[Note: All solutions (except NR stock solution, NR medium and NR desorb), glassware,
pipettes, etc., shall be sterile and all procedures should be carried out under aseptic conditions
and in the sterile environment of a laminar flow cabinet (biological hazard standard). ). All
methods and procedures will be adequately documented. ]

1. Media

a)

Routine Culture Medium/Treatment Medium

KBM® (Clonetics CC-3104) supplemented with KBM® SingleQuots® (Clonetics
CC-4131) and Clonetics Calcium SingleQuots® (CC-4202) to make 500 mL medium.
Final concentration of supplements in medium are:

0.0001 ng/mL Human recombinant epidermal growth factor

5 ug/mL Insulin

0.5 ng/mL Hydrocortisone

30 ug/mL Gentamicin

15 ng/mL Amphotericin B

0.10 mM Calcium

30 ug/mL Bovine pituitary extract

Complete media should be kept at 2-8°C and stored for no longer than two weeks.

NOTE:
KBM® SingleQuots® contain the following stock concentrations and volumes:

0.1 ng/mL hEGF 0.5 mL
5.0 mg/mL Insulin 0.5 mL
0.5 mg/mL Hydrocortisone 0.5 mL
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30 mg/mL Gentamicin, 15 ug/mL Amphotericin-B 0.5 mL
7.5 mg/mL Bovine Pituitary Extract (BPE) 2.0 mL

Clonetics Calcium SingleQuots® are 2 mL of 300mM calcium.

165 ul of solution per 500 mL calcium-free medium equals 0.10 mM calcium in the
medium.

2. Neutral Red (NR) Stock Solution
The liquid tissue culture-grade stock NR Solution will be the first choice for performing
the assay (e.g., SIGMA #N2889, 3.3 mg/mL). Store liquid tissue culture-grade NR Stock
Solution at the storage conditions and shelf-life period recommended by the
manufacturer.
If the liquid form is not available, the following formulation can be prepared.

EXAMPLE: 0.33 g NR Dye powder in 100 mL H,O

The NR Stock Solution (powder in water) should be stored in the dark at room
temperature for up to two months.

3. Neutral Red (NR) Medium

EXAMPLE:
1 mL (3.3 mg NR dye/mL) NR Stock Solution
99 mL Routine Culture Medium (pre-warmed to 37° C.)

The final concentration of the NR Medium is 33 ug NR dye/mL.

[Note: The NR medium may be centrifuged at approximately 600 x g for 10 min (to
remove NR crystals). The NR Medium shall be filtered (e.g., Millipore filtering, 0.2 —
0.45 um pore size) used to reduce NR crystals. The temperature of the NR Medium
should be maintained at 37° C (e.g., in a waterbath) before adding to the cells and will be
used within 15 minutes after removing from 37° C storage. Aliquots of NR Medium can
be made on the day of testing and maintained at 37° C. for later use.]

4. Ethanol/Acetic Acid Solution (NR Desorb)

1% Glacial acetic acid solution
50 % Ethanol
49 % H,O

C. Methods

1. Cell Maintenance and Culture Procedures

NHK cells are routinely grown as a monolayer in tissue culture grade flasks (e.g., 25 cm?)
at 37°C £ 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air. The cells should be
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examined on a daily (i.e., on workdays) basis under a phase contrast microscope, and any
changes in morphology or their adhesive properties must be noted in a Study Workbook.

2. Receipt of Cryopreserved Keratinocytes

Upon receipt of cryopreserved keratinocytes, the vial(s) of cells shall be stored in a liquid
nitrogen freezer until needed.

3. Thawing Cells and Establishing Cell Cultures

a) Thaw cells by putting ampules into a water bath at 37°C for as brief a time as
possible. Do not thaw cells at room temperature or by hand. Seed the thawed cells
into culture flasks as quickly as possible and with minimal handling.

b) Slowly (taking approximately 1-2 min) add 9 mL of pre-warmed Routine Culture
Medium to the cells suspended in the cryoprotective solution and transfer cells into
flasks containing pre-warmed Routine Culture Medium (See Table 1).

c) Incubate the cultures at 37°C = 1°C, 90 % £ 5 % humidity, 5.0 % = 1 % COy/air until
the cells attach to the flask (within 4 to 24 h), at which time the Routine Culture
Medium should be removed and replaced with fresh Routine Culture Medium.

d) Unless otherwise specified, the cells should be incubated at 37°C + 1°C, 90 % £ 5 %
humidity, 5.0 % = 1 % CO,/air and fed every 2-3 days until they exceed 50 %
confluence (but less than 80 % confluent).

Table 1. Establishing Cell Cultures

Cells/25 cm” flask 6.25x 10 125x 10° 225x 10°
(in approximately 5 mL) (2500/cm’) (5000/cm®) (9000/cm®)
1 flask each cell concentration

Approximate Time to Subculture 96+ hours 72 - 96 hours 48 - 72 hours
Cells to 96-Well Plates 6 — 8 plates 6 — 8 plates 6 — 8 plates

Cell growth guidelines — actual growth of individual cell lots may vary.
4. Subculture of NHK Cells to 96-Well Plates

[Note: It is important that cells have overcome the lag growth phase when they are used
for the test. Keratinocytes will be passaged only into the 96-well plates and will not be
subcultured into flasks for use in later assays]

a) When the keratinocyte culture in a 25 cm” flask exceeds 50 % confluence (but less than
80 % confluent), remove the medium and rinse the culture twice with 5 mL HEPES-
BSS. The second rinse should be left on the cells for approximately 5 minutes. Discard
the washing solution.

b) Add 2 mL trypsin/EDTA solution to each flask and remove after 15 to 30 seconds.
Incubate the flask at room temperature for 3 to 7 min. When more than 50 % of the
cells become dislodged, rap the flask sharply against the palm of the hand.

¢) When most of the cells have become detached from the surface, rinse the flask with
5 mL of room temperature TNS. If more than one flask is subcultured, the same 5 mL
of TNS may be used to rinse a total of up to 2 flasks.
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d)

2

h)

Then rinse the flask with 5 mL CMF-HBSS and transfer the cell suspension to a
centrifuge tube.

Pellet the cells by centrifugation for 5 min at approximately 220 x g. Remove the
supernatant by aspiration.

Resuspend the keratinocyte pellet by gentle trituration (to have single cells) in Routine
Culture Medium. It is important to obtain a single cell suspension for exact counting.
Count a sample of the cell suspension using a hemocytometer or cell counter.

Prepare a cell suspension —1.6 —2.0 x10 cells/mL in Routine Culture Medium.
Using a multi-channel pipette, dispense 250 pl Routine Culture Medium only into the
peripheral wells (blanks) of a 96-well tissue culture microtiter plate. In the remaining

wells, dispense 125 ul of the cell suspension (2x103 — 2.5x103 cells/well). Prepare
one plate per chemical to be tested (see Figure 2, Section VIL.F.1).

Incubate cells (37°C + 1°C, 90 % £ 5.0 % humidity, and 5 % £ 1 % CO,/air) so that
cells form a 20+ % monolayer (~48-72 h). This incubation period assures cell
recovery and adherence and progression to exponential growth phase.

Examine each plate under a phase contrast microscope to assure that cell growth is
relatively even across the microtiter plate. This check is performed to identify
experimental and systemic cell seeding errors. Record observations in the Study
Workbook.

5. Determination of Doubling Time

a)

b)

c)

d)

A cell doubling time procedure was performed on the initial lot of cells that was used
in the first cell culture assays of Phase la of the Validation Study. The doubling time
only needs to be determined in Phase Ib if there is a change in the lot of cells used.
Establish cells in culture and trypsinize cells as per Section VII.C.4 for subculture.
Resuspend cells in appropriate culture medium. Use Table 1 to determine seeding
densities.

Seed five sets of cell culture vessels in triplicate for each cell type (e.g., 15 tissue
culture dishes [60mm x 15mm)]). Use appropriate volume of culture medium for the
culture vessels. Note number of cells placed into each culture dish. Place dishes
into the incubators (37°C £ 1°C, 90 % £ 5 % humidity, 5.0 % £ 1 % CO,/air).

After 4-6 hours (use the same initial measurement time for each subsequent doubling
time experiment), remove three culture dishes and trypsinize cells. Count cells using
a cell counter or hemocytometer. Cell viability may be determined by dye exclusion
(e.g., Trypan Blue). Determine the total number of cells and document. Repeat
sampling at 24 hr, 48 hr, 72 hr, and 96 hr post inoculation. Change culture medium
at 72 hr or sooner in remaining dishes if indicated by pH drop.

Plot cell concentration (per mL of medium) on a log scale against time on a linear
scale. Determine lag time and population doubling time. The doubling time will be
in the log (exponential) phase of the growth curve. Additional dishes and time are
needed if the entire growth curve is to be determined (lag phase, log phase, plateau
phase).

D. Solubility Test

The preference of solvent for dissolving test chemicals is medium, DMSO, and then ethanol.
Solubility shall be determined in a step-wise procedure that involves attempting to dissolve a
test chemical at a relatively high concentration with the sequence of mechanical procedures
specified in Section VIL.D.2.a. If the chemical does not dissolve, the volume of solvent is
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increased so as to decrease the concentration by a factor of 10, and then the sequence of
mechanical procedures in Section VII.D.2.a are repeated in an attempt to solubilize the
chemical at the lower concentrations. For testing solubility in media, the starting
concentration is 20,000 ug/ml (i.e., 20 mg/mL) in Tier 1, but for DMSO and ethanol the
starting concentration is 200,000 ug/ml (i.e., 200 mg/mL) in Tier 2. Weighing out chemical
for each solvent (i.e., media, DMSO, ethanol) can be done all at once, if convenient, but
solubility testing (at each tier that calls for more than one solvent) is designed to be sequential
- media, then DMSO, then ethanol — in accordance with the solvent hierarchy (see Figure 1).
This allows for testing to stop, rather than continue testing with less preferred solvents, if the
test chemical dissolves in a more preferred solvent. For example, if a chemical is soluble in
medium at a particular tier, testing may stop. Likewise, if a chemical is soluble in DMSO at
any tier, testing need not continue with ethanol. However, since the issue of primary
importance is testing the solvents and concentrations of test chemical required by any one
tier, sequential testing of solvents may be abandoned if the lab can test more efficiently in
another way.

1. Determination of Solubility

a) Tier 1 begins with testing 20 mg/mL in Routine Culture Medium (see Table 2).
Approximately 10 mg (10,000 ug) of the test chemical will be weighed into a glass
tube and the weight will be documented. A volume of Routine Culture Medium,
approximately 0.5 mL, will be added to the vessel so that the concentration is 20,000
ug/ml (20 mg/mL). The solution is mixed as specified in Section VIL.D.2.a. If
complete solubility is achieved in media, then additional solubility procedures are not
needed.

b) Ifthe test chemical is insoluble in medium, proceed to Tier 2 by adding enough
medium, approximately 4.5 mL, to attempt to dissolve the chemical at 2 mg/mL by
using the sequence of mixing procedures specified in Section VIL.D.2.a. If the test
chemical dissolves in medium at 2 mg/mL, no further procedures are necessary. If
the test chemical does NOT dissolve, weigh out approximately 100 mg test chemical
in a second glass tube and add enough DMSO to make the total volume
approximately 0.5 mL (for 200 mg/mL). In another glass tube, also add
approximately 100 mg test chemical to enough ethanol to make the total volume
approximately 0.5 mL (for 200 mg/mL). Mix both solutions as specified in Section
VIIL.D.2.a in an attempt to solubilize the test chemical. If the chemical is soluble in
either solvent, no additional solubility procedures are needed.
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Table 2 Determination of Solubility in Routine Culture Medium, DMSO, or Ethanol

TIER

Total Volume
Medium

0.5 mL

5SmL

50 mL

Concentration of Test
Chemical
(Add ~10 mg to a tube.
Add enough medium to
equal the first volume.
Dilute to subsequent
volumes if necessary.)

20,000 ug/mL

(20 mg/mL)

2,000 ug/mL

(2 mg/mL)

200 wg/mL

(0.20 mg/mL)

Total Volume
DMSO/Ethanol

0.5 mL

5SmL

50 mL

Concentration of Test
Chemical
(Add ~100 mg to a
large tube. Add enough
DMSO or ethanol to
equal the first volume.
Dilute to subsequent
volumes if necessary.)

200,000 pg/mL

(200 mg/mL)

20,000 ug/mL

(20 mg/mL)

2,000 ug/mL

(2 mg/mL)

Total Volume
DMSO/Ethanol

50 mL

Concentration of Test
Chemical
(Add ~10 mg to a large
tube. Add enough
DMSO or ethanol to
equal 50 mL.)

200 wg/mL

(0.2 mg/mL)

Equivalent
Concentration on Cells

10,000 ug/mL

(10 mg/mL)

1000 ug/mL

(1 mg/mL)

100 wg/mL

(0.1 mg/mL)

10 ug/mL

(0.01 mg/mL)

1 ug/mL

(0.001 mg/mL)

c) Ifthe chemical is NOT soluble in media, DMSO, or ethanol at Tier 2, then continue
to Tier 3 in Table 2 by adding enough solvent to increase the volume of the three
Tier 2 solutions by 10 and attempt to solubilize again using the sequence of mixing
procedures in Section VIL.D.2.a. If the test chemical dissolves, no additional
solubility procedures are necessary. If the test chemical does NOT dissolve, continue
with Tier 4 and, if necessary, Tier 5 using DMSO and ethanol. Tier 4 begins by
diluting the Tier 3 samples with DMSO or ethanol to bring the total volume to 50
mL. The mixing procedures in Section VII.D.2.a are again followed to attempt to
solubilize the chemical. Tier 5 is performed, if necessary, by weighing out another
two more samples of test chemical at ~10 mg each and adding ~50 mL DMSO or
ethanol for a 200 ug/mL solution, and following the mixing procedures in Section
VIL.D.2.a.

Example: If complete solubility is not achieved at 20,000 ug/mL in Routine Culture
Medium at Tier 1 using the mixing procedures specified in Section VII.D.2.a, then
the procedure continues to Tier 2 by diluting the solution to 5 mL and mixing again
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as specified in Section VIL.D.2.a. If the chemical is not soluble in medium, two
samples of ~ 100 mg test chemical are weighed to attempt to solubilize in DMSO and
ethanol at 200,000 ug/mL (i.e., 200 mg/mL). Solutions are mixed following the
sequence of procedures prescribed in Section VII.D.2.a in an attempt to dissolve. If
solubility is not achieved at Tier 2, then the solutions (media, DMSO, and ethanol)
prepared in Tier 2 are diluted by 10 so as to test 200 ug/mL in media, and 20,000
ug/mL in DMSO and ethanol. This advances the procedure to Tier 3. Solutions are
again mixed as prescribed in Section VIL.D.2.a in an attempt to dissolve. If
solubility is not achieved in Tier 3, the procedure continues to Tier 4, and to 5 if
necessary (see Figure 1 and Table 2).

NOTE: The amounts of test chemical weighed and Routine Culture Medium added

may be modified from the amounts given above, provided that the targeted
concentrations specified for each tier are tested.
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Figure 1. Solubility Flow Chart

TIER 1

STEP 1:

20 mg/mL test chemical (TC) in 0.5 mL medium:
* if TC soluble, then STOP.
* if TC insoluble, then go to STEP 2.

TIER 2

STEP 2:

2 mg/mL TC in medium — increase volume from STEP 1 by 10 (i.e., to 5 mL)
* if TC soluble, then STOP.
* if TC insoluble, then go to STEP 3.

STEP 3:

200 mg/mL TC in DMSO
j) if TC soluble, then STOP.
k)if TC insoluble, test at 200 mg/mL in ETOH.
1) if TC soluble, then STOP.
m) If TC insoluble, go to STEP 4.

TIER 3

STEP 4:

0.2 mg/mL TC in medium — increase volume from STEP 2 by 10 (i.e., to 50 mL)
* if TC soluble, then STOP.
* if TC insoluble, test at 20 mg/mL in DMSO — increase volume from STEP 3 by 10
(i.e.,to S mL).
* if TC soluble, then STOP.
* if TC insoluble, test at 20 mg/mL in ETOH — increase volume from STEP 3 by
10 (i.e., to 5 mL).
* if TC soluble, then STOP.
* if TC insoluble, then go to STEP 5.

TIER 4

STEP 5:

2 mg/mL TC in DMSO - increase volume from STEP 4 by 10 (i.e., to 50 mL)
* if TC soluble, then STOP.
* if TC insoluble, test at 2 mg/mL in ETOH — increase volume from STEP 4 by 10
(i.e.,to 50 mL).
* if TC soluble, then STOP.
* if TC insoluble, then go to STEP 6.

TIER 5

STEP 6:

0.2 mg/mL TC in 50 mL DMSO
* if TC soluble, then STOP.
. if TC insoluble, test at 0.2 mg/mL in 50 mL ETOH
* STOP
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a)

b)

Mechanical Procedures

The following hierarchy of mixing procedures will be followed to dissolve the test
chemical:

1) Add test chemical to solvent as in Tier 1 of Table 2.

2) Gently mix. Vortex the tube (1 —2 minutes).

3) Iftest chemical hasn’t dissolved, use sonication for up to 5 minutes.

4) If sonication doesn’t work, then warm solution to 37°C. This can be performed
by warming 5 mL tubes in a 37°C water bath for at least 5-10 minutes before
evaluating solubility. Warm larger vessels for at least 15-20 minutes in a 37°C
water bath before evaluating solubility.

5) Proceed to Tier 2 (and Tiers 3-5, if necessary of Table 2 and repeat procedures 2-
4).

The preference of solvent for dissolving test chemicals is medium, DMSO, and then
ethanol. Thus, if a test chemical dissolves in more than one solvent at any one
solubility-testing tier, then the choice of solvent follows this hierarchy. For example,
if, at any tier, a chemical is soluble in medium and DMSO, but not ethanol, the
choice of solvent would be medium. If the chemical were insoluble in medium, but
soluble in DMSO and ethanol, the choice of solvent would be DMSO.

After the lab has determined the preferred solvent for the test chemical and
before proceeding to the cytotoxicity testing, the Study Director will discuss the
solvent selection with the Study Management Team (SMT) of the validation
study. The SMT will relate what solvent should be used in the assay for each
chemical.

E. Preparation of Test Chemicals

[Note: Preparation under red or yellow light is recommended to preserve chemicals that
degrade upon exposure to light.]

1.

Test Chemical in Solution

a)

b)

d)

Allow test chemicals to equilibrate to room temperature before dissolving and
diluting.

Prepare test chemical immediately prior to use. The solutions must not be cloudy nor
have noticeable precipitate. Each stock dilution should have at least 1-2 mL total
volume to ensure adequate solution for the test wells in a single 96-well plate.

For chemicals dissolved in DMSO or ethanol, the final DMSO or ethanol
concentration for application to the cells must be 0.5 % (v/v) in the vehicle controls
and in all of the eight test concentrations.

The stock solution for each test chemical should be prepared at the highest

concentration found to be soluble in the solubility test. Thus, the highest test

concentration applied to the cells in each range finding experiment is:

* 0.5 times the highest concentration found to be soluble in the solubility test, if the
chemical was soluble in medium, or
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1/200 the highest concentration found to be soluble in the solubility test if the
chemical was soluble in ethanol or DMSO.

e) The seven lower concentrations in the range finding experiment would then be
prepared by successive dilutions that decrease by one log unit each. The following
example illustrates the preparation of test chemical in solvent and the dilution of
dissolved test chemical in medium before application to NHK cells.

Example: Preparation of Test Chemical in Solvent Using a Log Dilution Scheme

If DMSO was determined to be the preferred solvent at Tier 2 of the solubility test
(i.e., 200,000 wg/mL), dissolve the chemical in DMSO at 200,000 ug/mL for the
chemical stock solution.

1)
2)
3)

4)

5)

7)

Label eight tubes 1 — 8. Add 0.9 mL solvent (e.g., DMSO) to tubes 2 -- 8.
Prepare stock solution of 200,000 ug test chemical/mL solvent in tube # 1.

Add 0.1 mL of 200,000 wg/mL dilution from tube #1 to tube #2 to make a 1:10
dilution in solvent (i.e., 20,000 ug/mL).

Add 0.1 mL of 20,000 ug/mL dilution from tube #2 to tube #3 to make another
1:10 dilution (i.e., 1:100 dilution from stock solution) in solvent (i.e., 2,000
ug/mL)

Continuing making serial 1:10 dilutions in the prepared solvent tubes.

Since each concentration is 200 fold greater than the concentration to be tested,
make a 1:100 dilution by diluting 1 part dissolved chemical in each tube with 99
parts of culture medium (e.g., 0.1 mL of test chemical in DMSO + 9.9 mL culture
medium) to derive the eight 2X concentrations for application to NHK cells.
Each 2X test chemical concentration will then contain 1 % v/v solvent. The
NHK cells will have 0.125 mL of culture medium in the wells prior to
application of the test chemical. By adding 0.125 mL of the appropriate 2X test
chemical concentration to the appropriate wells, the test chemical will be diluted
appropriately (e.g., highest concentration in well will be 1,000 ug/mL) in a total
0f 0.250 mL and the solvent concentration in the wells will be 0.5% v/v.

A test article prepared in DMSO or ethanol may precipitate upon transfer into the
Routine Culture Medium. The 2X dosing solutions should be evaluated for
precipitates and the results will be recorded in the workbook. It will be
permissible to test all of the dosing solutions in the dose range finding assay
only. Doses containing test article precipitates should be avoided, and will not be
used in the ICx determinations for either the range finding experiments or the
definitive tests.

Document all test chemical preparations in the Study Workbook.

2. pH of Test Chemical Solutions

Measure the pH of the highest concentration of the test chemical in culture medium using
pH paper. Document the pH and note the color of the medium for all dilutions. Do not
adjust the pH.
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3. Concentrations of Test Chemical

a)

b)

Range Finder Experiment

Test eight concentrations of the test chemical by diluting the stock solution with a
constant factor covering a large range. The initial dilution series shall be log
dilutions (e.g., 1:10, 1:100, 1:1000, etc.).

The data from any well that has precipitate will be excluded from any calculations.
Main Experiment

[Note: After the range finding assay is completed, the concentration-response

experiment shall be performed three times on three different days for each chemical
(i.e., one plate per day per chemical).]

Depending on the slope of the concentration-response curve estimated from the range
finder, the dilution/progression factor in the concentration series of the main
experiment should be smaller (*Y10 = 1.47). Cover the relevant concentration range
(=210 % and < 90 % effect) preferably with three points of a graded effect, but with a
minimum of two points, one on each side of the ICs value, avoiding too many non-
cytotoxic and/or 100 %-cytotoxic concentrations. Experiments revealing less than
one cytotoxic concentration on each side of the ICs, value shall be repeated, where
possible, with a smaller dilution factor. In addition, the dilution scheme shall be
adjusted in subsequent replicate assays (i.e., definitive assays), if necessary, to
increase the number of points on both sides of the ICsj in the 10-90% response range.
(Taking into account pipetting errors, a progression factor of 1.21 is regarded the
smallest factor achievable.)

Determine which test chemical concentration is closest to the ICs, value (e.g., 50 %
cytotoxicity). Use that value as a central concentration and adjust dilutions higher
and lower in equal steps for the definitive assay.

Maximum Doses to be Tested in the Main Experiments

If minimal or no cytotoxicity was measured in the dose range finding assay, a

maximum dose for the main experiments will be established as follows:

* For test chemicals prepared in Routine Culture Medium, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 100 mg/mL, or the maximum soluble dose. Test chemical will be weighed
into a glass tube and the weight will be documented. A volume of Routine
Culture Medium will be added to the vessel so that the concentration is
200,000 ug/mL (200 mg/mL). The solution is mixed as specified in Section
VILD.2.a. If complete solubility is achieved in medium, then 7 additional serial
stock dosing solutions may be prepared from the 200 mg/mL 2X stock. If the
test chemical is insoluble in medium at 200 mg/ml, proceed by adding medium,
in small incremental amounts, to attempt to dissolve the chemical by using the
sequence of mixing procedures specified in Section VIL.D.2.a. The highest
soluble stock solution will be used to prepare the 7 additional serial stock dosing
solutions.
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* For test chemicals prepared in either DMSO or ethanol, the highest test article

concentration that may be applied to the cells in the main experiments will be

either 2.5 mg/mL, or less, depending upon the maximum solubility in solvent.

Test chemical will be weighed into a glass tube and the weight will be

documented. A volume of the appropriate solvent (determined from the original

solubility test) will be added to the vessel so that the concentration is
500,000 wg/mL (500 mg/mL). The solution is mixed as specified in Section
VILD.2.a. If complete solubility is achieved in the solvent, then 7 additional

serial stock dosing solutions may be prepared from the 500 mg/mL 200X stock.

If the test chemical is insoluble in solvent at 500 mg/ml, proceed by adding
solvent, in small incremental amounts, to attempt to dissolve the chemical by
using the sequence of mixing procedures specified in Section VIL.D.2.a. The

November 2006

highest soluble stock solution will be used to prepare the 7 additional serial stock

dosing solutions.

¢) Test Chemical Dilutions
The dosing factor of 3.16 (= >V10) divides a log into two equidistant steps, a factor of
2.15 (=>10) divides a decade into three steps. The factor of 1.47 (= °V10) divides a
log into six equidistant steps, and the factor of 1.21 (= 124/10) divides the log into 12
steps.

EXAMPLE:

10 31.6 100

10 21.5 46.4 100

10 14.7 21.5 31.6 46.4 68.1 100

10 12.1 | 147 | 17.8 | 21.5 | 26.1 |31.6 | 383 | 464 | 562 | 68.1 | 825 |100

The technical production of decimal geometric concentration series is simple. An
example is given for factor 1.47:

Dilute 1 volume of the highest concentration by adding 0.47 volumes of diluent. After

equilibration, dilute 1 volume of this solution by adding 0.47 volumes of
diluent...(etc.).

F. Test Procedure

1.

96-Well Plate Configuration

The NHK NRU assay for test chemicals will use the 96-well plate configuration shown in
Figure 2.
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Figure 2. 96-Well Plate Configuration for Positive Control and Test Chemical Assays

1 2 3 4 5 6 7 8 9 10 11 12

b vC |G G, C; Cs Cs Cs G Cs VC |b

b vC |G G, C; Cs Cs Cs G Cs VC |b

b vC |G G, C; Cs Cs Cs G Cs VC |b

b vC |G G, C; Cs Cs Cs G Cs VC |b

VC = untreated VEHICLE CONTROL (mean viability set to 100 %)

C-C= Test Chemicals or Positive Control (SLS) at eight concentrations
(C1 = highest, C8 =lowest)

b = BLANKS (contain no cells)

Application of Test Chemical

Two optional methods for rapidly applying the 2X dosing solutions onto the 96-well
plates may be utilized. The first method is to add each of the 2X dosing solutions into
labeled, sterile reservoirs (e.g., Corning/Costar model 4870 sterile polystyrene 50 mL
reagent reservoirs and/or Corning/Transtar model 4878 disposable reservoir liners, 8-
channel). The second method utilizes a “dummy” plate (i.e., an empty sterile 96-well
plate) prepared to hold the dosing solutions immediately prior to treatment of the test
plate (with cells). The test chemical and control dosing solutions should be dispensed
into the dummy plate in the same pattern/order as will be applied to the plate containing
cells. More volume than needed for the test plate (i.e. greater than 125 pl/well) should be
in the wells of the dummy plate. At the time of treatment initiation, a multi-channel
micropipettor is used to transfer the 2X dosing solutions, from the reservoirs or dummy
plate, to the appropriate wells on the treatment plate (as described in step c. below).
These methods will ensure that the dosing solutions can be transferred rapidly to the
appropriate wells of the test plate to initiate treatment times and to minimize the range of
treatment initiation times across a large number of treatment plates, and to prevent “out
of order” dosing.

After 48 - 72 h (i.e., after cells attain 20-30+ % confluency [see Section VII.C.4(h)[)
incubation of the cells, add 125 pl of the appropriate concentration of test chemical, the
PC, or the VC (see Figure 2 for the plate configuration) directly to the test wells. Do not
remove Routine Culture Medium for re-feeding the cells.Incubate cells for 48 h + 0.5 h
(B7°C £ 1°C, 90 % = 5 % humidity, and 5.0 % = 1 % CO»/air).
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c) Positive Control: For each set of test chemical plates used in an assay, a separate plate of
positive control concentrations will be set up following the concentration range
established in the development of the positive control database in Phase la of the
Validation Study. The mean ICsy and two standard deviations (SD) of the I1Csy of SLS
are the values that will be used as an acceptance criterion for test sensitivity for the NHK
NRU assay. This plate will follow the same schedule and procedures as used for the test
chemical plates.

3. Microscopic Evaluation

After at least 46 h treatment, examine each plate under a phase contrast microscope to
identify systematic cell seeding errors and growth characteristics of control and treated
cells. Record any changes in morphology of the cells due to the cytotoxic effects of the
test chemical, but do not use these records for any quantitative measure of cytotoxicity.
Undesirable growth characteristics of control cells may indicate experimental error and
may be cause for rejection of the assay. Use the following Visual Observations Codes in
the description of cell culture conditions.

Visual Observations Codes

Note Code Note Text
1 Normal Cell Morphology
2 Low Level of Cell Toxicity
3 Moderate Level of Cell Toxicity
4 High level of Cell Toxicity
1P Normal Cell Morphology with Precipitate
2P Low Level of Cell Toxicity with Precipitate
3P Moderate Level of Cell Toxicity with Precipitate
4P High level of Cell Toxicity with Precipitate
5P Unable to View Cells Due to Precipitate

4. Measurement of NRU

b) Carefully remove (i.e., “dump”) the Routine Culture Medium (with test chemical)
and rinse the cells very carefully with 250 pL pre-warmed D-PBS. Remove the
rinsing solution by dumping and remove excess by gently blotting on sterile paper
towels. Add 250 pL NR medium (to all wells including the blanks) and incubate
(37°C £ 1°C, 90 % £ 5 % humidity, and 5.0 % £ 1 % CO»/air) for 3#0.1 h. Observe
the cells briefly during the NR incubation (e.g., at 1, 2, and 3 h — Study Director ‘s
discretion) for NR crystal formation. Record observations in the Study Workbook.
Study Director can decide to reject the experiment if excessive NR crystallization has
occurred.

c) After incubation, remove the NR medium, and carefully rinse cells with 250 pL pre-
warmed D-PBS.

d) Decant and blot D-PBS from the plate. (Optionally: centrifuge the reversed plate.)

e) Add exactly 100 pL NR Desorb (ETOH/acetic acid) solution to all wells, including
blanks.

f) Shake microtiter plate rapidly on a microtiter plate shaker for 20 — 45 min to extract
NR from the cells and form a homogeneous solution.
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Measure the absorption (within 60 minutes of adding NR Desorb solution) of the
resulting colored solution at 540 nm = 10 nm in a microtiter plate reader
(spectrophotometer), using the blanks as a reference. [Phase Ia data show the mean
OD value for the plate blanks to be 0.058 = 0.032 for NHK cells (mutually agreed
upon by Testing Facility and SMT; data from 3 labs; N =75). Use this value as a
guide for assessment of the blank values.] Save raw data in the Excel format as
provided by the Study Management Team.

5. Quality Check of Assay

a)

b)

c)

Test Acceptance Criteria

1) A test meets acceptance criteria, if the ICsy for SLS is within two standard
deviations of the historical mean established by the Test Facility (as per
VILF.2.c).

2) A test meets acceptance criteria if the corrected mean ODss of VCs is = 0.60 and
=< 1.70

3) A test meets acceptance criteria if the left and the right mean of the VCs do not
differ by more than 15 % from the mean of all VCs.

4) A test meets acceptance criteria if a minimum of two points, one on each side of
the 1Cs value, are determined and fall within the range >10 % and < 90 % effect.

[Note: All acceptance criteria must be met for an assay to be considered
acceptable.]

Checks for Systematic Cell Seeding Errors

To check for systematic cell seeding errors, untreated VCs are placed both at the left
side (row 2) and the right side (row 11 for the test plates) of the 96-well plate.
Aberrations in the cell monolayer for the VCs may reflect a volatile and toxic test
article present in the assay.

Checks for cell seeding errors may also be performed by examining each plate under
a phase contrast microscope to assure that cell quantity is consistent.

Quality Check of Concentration-Response

The 1Csq derived from the concentration-response of the test chemicals should be
backed by preferably three responses > 10 and < 90 % inhibition of NRU and at least
two responses, one on either side of the ICs value (see VIL.E.3.b). If this is not the
case, and the concentration progression factor can be easily reduced, reject the
experiment and repeat it with a smaller progression factor. In addition, the dilution
scheme shall be adjusted in subsequent replicate assays, if necessary, to increase the
number of points on both sides of the ICs in the 10-90% response range. Numerical
scoring of the cells (see VIL.F.3) should be determined and documented in the Study
Workbook.

G. Data Analysis
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VIII.

A calculation of cell viability expressed as NRU is made for each concentration of the test
chemical by using the mean NRU of the six replicate values (minimum of four acceptable
replicates wells) per test concentration. This value is compared with the mean NRU of all
VC values (provided VC values have met the VC acceptance criteria). Relative cell viability
is then expressed as percent of untreated VC. If achievable, the eight concentrations of each
chemical tested will span the range of no effect up to total inhibition of cell viability. Data
from the microtiter plate reader shall be transferred to the Excel® spreadsheet provided by
the Study Management Team for determining cell viability and performing statistical
analyses.

The concentration of a test chemical reflecting a 20 %, 50 %, and 80 % inhibition of cell
viability (i.e., the ICy, ICso, and ICgy) is determined from the concentration-response by
applying a Hill function to the concentration-response data. Statistical software (e.g.,
GraphPad PRISM® 3.0) specified by the Study Management Team shall be used to calculate
1Cy0, ICs0, and 1Cgq values (and the associated confidence limits) for each test chemical. In
addition, the Study Management Team shall provide guidelines for calculating ICx values
and confidence limits. The Testing Facility shall report data using at least three (3)
significant figures and shall forward the results from each assay to the Study Management
Team/biostatistician through the designated contacts in electronic format and hard copy upon
completion of testing. The Study Management Team will be directly responsible for the
statistical analyses of the Validation Study data.
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Appendix C5

Test Method Protocol for the BALB/c 3T3 Neutral Red Uptake
Cytotoxicity Test (Phase II)

C-85



In Vitro Cytotoxicity Test Methods BRD Appendix C5 November 2006

[This Page Intentionally Left Blank]

C-86



In Vitro Cytotoxicity Test Methods BRD Appendix C5 November 2006

TEST METHOD PROTOCOL
for the BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test

A Test for Basal Cytotoxicity for an In Vitro Validation Study
Phase 11

May 15, 2003

Prepared by

The National Toxicology Program (NTP) Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)

Based on Standard Operating Procedure Recommendations from an
International Workshop Organized by the Interagency Coordinating Committee
on the Validation of Alternative Methods (ICCVAM)

National Institute of Environmental Health Sciences (NIEHS)
National Institutes of Health (NIH)
U.S. Public Health Service
Department of Health and Human Services

C-87



In Vitro Cytotoxicity Test Methods BRD Appendix C5 November 2006

TEST METHOD PROTOCOL

The BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test
A Test for Basal Cytotoxicity
Phase 11

I. PURPOSE

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the BALB/c 3T3
Neutral Red Uptake (NRU) cytotoxicity test. The data will be used to evaluate the intra- and
inter-laboratory reproducibility of the assay and effectiveness of the cytotoxicity assay to predict
the starting doses for rodent acute oral systemic toxicity assays. This test method protocol
outlines the procedures for performing the cytotoxicity test and supports the in vitro validation
study organized by NICEATM and the European Centre for the Validation of Alternative
Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental Protection Agency, and
ECVAM. This test method protocol applies to all personnel involved with performing the
cytotoxicity assay.

A. BALB/c 3T3 Neutral Red Uptake Cytotoxicity Test
The 3T3 NRU test will be performed to analyze the in vitro toxicity of nine (9) blinded/coded

test chemicals. This test will be used to determine 1C,, 1Csq, and ICg, values for the
predetermined set of test chemicals of varying toxicities.

II. SPONSOR
A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
B. Address: P.O. Box 12233
Research Triangle Park, NC 27709
C. Representative: Named Representative

HI. IDENTIFICATION OF TEST AND CONTROL SUBSTANCES

A. Test Chemicals: Blinded Chemicals (9)

B. Controls: Positive: Sodium Lauryl Sulfate
Vehicle (Negative): Assay medium (DMEM containing 5%
NBCS,

4 mM L-Glutamine, 100 IU/mL Penicillin,
100 pg/mL Streptomycin)

Solvent (as needed):  Assay medium with appropriate solvent
used to prepare the test chemicals (Section
VILE)
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IV. TESTING FACILITY AND KEY PERSONNEL

A.

1)
2)
3)
4)
5)
6)
7)
8)

B.

1)
2)
3)

Facility Information

Name:

Address:

Study Director:

Laboratory Technician(s):
Scientific Advisor:

Quality Assurance Director:
Safety Manager:

Facility Management:

Test Schedule

Proposed Experimental Initiation Date:
Proposed Experimental Completion Date:
Proposed Report Date:

V. TEST SYSTEM

November 2006

The NRU cytotoxicity assay procedure is a cell survival/viability chemosensitivity assay based on
the ability of viable cells to incorporate and bind neutral red (NR), a supravital dye. NR is a weak
cationic dye that readily penetrates cell membranes by non-ionic diffusion and accumulates
intracellularly in lysosomes. Alterations of the cell surface or the sensitive lysosomal membrane
lead to lysosomal fragility and other changes that gradually become irreversible. Such changes
brought about by the action of xenobiotics result in a decreased uptake and binding of NR. It is
thus possible to distinguish between viable, damaged, or dead cells, which is the basis of this
assay.

Healthy mammalian cells, when maintained in culture, continuously divide and multiply over
time. A toxic chemical, regardless of site or mechanism of action, will interfere with this process
and result in a reduction of the growth rate as reflected by cell number. Cytotoxicity is expressed
as a concentration dependent reduction of the uptake of the NR after chemical exposure thus

providing a sensitive, integrated signal of both cell integrity and growth inhibition.

VI. DEFINITIONS

A. Hill function: a four parameter logistic mathematical model relating the concentration of test

B.

chemical to the response being measured in a sigmoidal shape.

Top- Bottom

1 + 1 0(Iog|C5O—X)HiIISI0pe

Y =Bottom+

where Y= response, X is the logarithm of dose (or concentration), Bottom is the minimum
response, Top is the maximum response, logIC50 is logarithm of X at the response midway

between Top and Bottom, and HillSlope describes the steepness of the curve.

Documentation: all methods and procedures will be noted in a Study Workbook; logs will be
maintained for general laboratory procedures and equipment (e.g., media preparation, test
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VIL

chemical preparation, incubator function); all optical density data obtained from the
spectrophotometer plate reader will be saved in electronic and paper formats; all calculations
of ICx values and other derived data will be in electronic and paper format; all data will be
archived.

PROCEDURES

A. Materials

1.

Cell Lines

BALB/c 3T3 cells, clone 31
CCL-163, LGC Reference Materials, Customer Service, Queens Road, Teddington,
Middlesex, TW110LY, UK
CCL-163, American Type Culture Collection [ATCC], Manassas, VA, USA)

Technical Equipment

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be
used.]

a) Incubator: 37°C + 1°C, 90 % £ 5 % humidity, 5.0 % = 1 % COy/air

b) Laminar flow clean bench/cabinet (standard: "biological hazard")

¢) Water bath: 37°C £ 1°C

d) Inverse phase contrast microscope

e) Sterile glass tubes with caps (e.g., 5 mL)

f) Centrifuge (optionally: equipped with microtiter plate rotor)

g) Laboratory balance

h) 96-well plate spectrophotometer (i.e., plate reader) equipped with 540 nm + 10 nm
filter

1) Shaker for microtiter plates

j)  Cell counter or hemocytometer

k) Pipetting aid

1) Pipettes, pipettors (multi-channel and single channel; multichannel repeater pipette),
dilution block

m) Cryotubes

n) Tissue culture flasks (e.g., 75 - 80 cm?, 25 cm?)

0) 96-well flat bottom tissue culture microtiter plates (e.g., Nunc # 167 008; Falcon
tissue culture-treated)

p) pH paper (wide and narrow range)

q) Multichannel reagent reservoir

r) Waterbath sonicator

s) Magnetic stirrer

t) Antistatic bar ionizer/antistatic gun (optional for neutralizing static on 96-well plates)

u) Dry heat block (optional)

[Note: Tissue culture flasks and microtiter plates should be prescreened to ensure that
they adequately support the growth of 3T3 cells. Multi-channel repeater pipettes may be
used for plating cells in the 96-well plates, dispensing plate rinse solutions, NR medium,
and desorb solution. Do not use the repeater pipette for dispensing test chemicals to the
cells.]
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3. Chemicals, Media, and Sera

a)

b)

c)
d)

e)
f)
g)
h)
i)
j)
k)

D

Dulbecco’s Modification of Eagle’s Medium (DMEM) without L-Glutamine; should
have high glucose [4.5gm/1] (e.g., ICN-Flow Cat. No. 12-332-54)

L-Glutamine 200 mM (e.g., ICN-Flow # 16-801-49)

New Born Calf Serum (NBCS or NCS) (e.g., Biochrom # SO 125)

0.05 % Trypsin/0.02 % EDTA solution (e.g., SIGMA T 3924, ICN-Flow, # 16891-
49)

Phosphate buffered saline (PBS) without Ca*" and Mg*"(for trypsinization)

Hanks’ Balanced Salt Solution (HBSS) without Ca*" and Mg* (CMF-HBSS)
Dulbecco’s Phosphate Buffered Saline (D-PBS) [formulation containing calcium and
magnesium cations; glucose optional] (for rinsing)

Penicillin/streptomycin solution (e.g. I[CN-Flow # 16-700-49)

Neutral Red (NR) Dye — tissue culture-grade; liquid form (e.g., SIGMA N 2889);
powder form (e.g., SIGMA N 4638)

Dimethyl sulfoxide (DMSO), U.S.P. analytical grade (Store under nitrogen @ -20°C)
Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

Glacial acetic acid, analytical grade

m) Distilled H,O or any purified water suitable for cell culture (sterile)

n)

Sterile paper towels (for blotting 96-well plates)

[Note: Due to lot variability of NBCS/NCS, first check a lot for growth stimulating
properties with 3T3 cells (approximately 20-24 h doubling time) and then reserve a
sufficient amount of NBCS/NCS. May use pre-tested serum lot from Phases Ia and Ib of
the validation study if the serum has been stored under appropriate conditions and shelf-
life has not expired.]

B. Preparations of Media and Solutions

[Note: All solutions (except NR stock solution, NR medium and NR desorb), glassware,
pipettes, etc., shall be sterile and all procedures should be carried out under aseptic conditions
and in the sterile environment of a laminar flow cabinet (biological hazard standard). All
methods and procedures will be adequately documented. ]

1. Media

DMEM (buffered with sodium bicarbonate) supplemented with (final concentrations in
DMEM are quoted):

a)

b)

for freezing (Freeze Medium); contains 2X concentration of NBCS/NCS and DMSO
of final freezing solution

40 % NBCS/NCS

20 % DMSO

for routine culture (Routine Culture Medium)
10 % NBCS/NCS

4 mM Glutamine
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c) for solubility testing and test chemical dilution (Chemical Dilution Medium)
4 mM Glutamine
200 IU/mL Penicillin
200 pg/mL Streptomycin

d) for dilution of NR stock solution (NR Dilution Medium)

5% NBCS/NCS
4 mM Glutamine
100 IU/mL Penicillin
100 pug/mL Streptomycin

[Note: The Chemical Dilution Medium with test chemical will dilute the serum
concentration of the Routine Culture Medium in the test plate to 5 %. Serum proteins
may mask the toxicity of the test substance, but serum cannot be totally excluded because
cell growth is markedly reduced in its absence.

Completed media formulations should be kept at approximately 2-8° C and stored for no
longer than two weeks.

2. Neutral Red (NR) Stock Solution
The liquid tissue culture-grade stock NR Solution will be the first choice for performing
the assay (e.g., SIGMA #N2889, 3.3 mg/mL). Store liquid tissue culture-grade NR Stock

Solution at the storage conditions and shelf-life period recommended by the
manufacturer.

If the liquid form is not available, the following formulation can be prepared.
EXAMPLE: 0.25 g NR Dye powder in 100 mL H,O

The NR Stock Solution (powder in water) should be stored in the dark at room
temperature for up to two months.

3. Neutral Red (NR) Medium

EXAMPLE:
0.758 mL (3.3 mg NR dye/mL solution) NR Stock Solution
99.242 mL NR Dilution Medium (pre-warmed to 37° C)

The final concentration of the NR Medium is 25 ug NR dye/mL and aliquots will be
prepared on the day of application.

[Note: The NR Medium shall be filtered (e.g., Millipore filtering, 0.2 — 0.45 pm pore
size) to reduce NR crystals. Aliquots of the NR Medium should be maintained at 37° C
(e.g., in a waterbath) before adding to the cells and used within 30 min of preparation but
also used within 15 min after removing from 37° C storage.]
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4. Ethanol/Acetic Acid Solution (NR Desorb)
1 % Glacial acetic acid solution
50 % Ethanol
49 % H,O
C. Methods
1. Cell Maintenance and Culture Procedures
BALB/c 3T3 cells are routinely grown as a monolayer in tissue culture grade flasks (e.g.,
75 -80 crnz) at 37°C £ 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO»/air. The cells
should be examined on a daily (i.e., on workdays) basis under a phase contrast
microscope, and any changes in morphology or their adhesive properties noted in a Study
Workbook.
2. Receipt of Cryopreserved BALB/c 3T3 Cells
Upon receipt of cryopreserved BALB/c 3T3 cells, the vial(s) of cells shall be stored in a
liquid nitrogen freezer until needed.
3. Thawing Cells
Thaw cells by putting ampules into a water bath at 37°C + 1°C. Leave for as brief a time
as possible.
a) Resuspend the cells in pre-warmed Routine Culture Medium and transfer into
pre-warmed Routine Culture Medium in a tissue-culture flask.
b) Incubate at 37°C + 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air.
c) When the cells have attached to the bottom of the flask (within 4 to 24 h),
decant the supernatant and replace with fresh pre-warmed (37°C) medium.
Culture as described above.
d) Passage at least two times before using the cells in a cytotoxicity test.
A fresh batch of frozen cells from the stock lot of cells should be thawed out and cultured
approximately every two months. This period resembles a sequence of about 18
passages.
4. Routine Culture of BALB/C 3T3 Cells

When cells exceed 50 % confluence (but less than 80 % confluent) they should be
removed from the flask by trypsinization:

a) Decant medium, briefly rinse cultures with 5 mL PBS or Hanks’ BSS (without Ca*’
Mg”) per 25 cm? flask (15 mL per 75 cm? flask). Wash cells by gentle agitation to
remove any remaining serum that might inhibit the action of the trypsin.
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b) Discard the washing solution. Repeat the rinsing procedure and discard the washing
solution.

¢) Add 1-2 mL trypsin-EDTA solution per 25 cm” to the monolayer for a few seconds
(e.g., 15-30 seconds).

d) Remove excess trypsin-EDTA solution and incubate the cells at room temperature.

e) After 2-3 minutes (min), lightly tap the flask to detach the cells into a single cell
suspension.

5. Cell Counting

After detaching the cells, add 0.1-0.2 mL of pre-warmed (37°C) Routine Culture
Medium/cm® to the flask (e.g., 2.5 mL for a 25 cm” flask). Disperse the monolayer by
gentle trituration. It is important to obtain a single cell suspension for exact counting.
Count a sample of the cell suspension obtained using a hemocytometer or cell counter
(e.g., Coulter counter).

6. Subculture of Cells

After determination of cell number, the culture can be sub-cultured into other flasks or
seeded into 96-well microtiter plates. BALB/c 3T3 cells are routinely passaged at
suggested cell densities as listed in the table (approximate doubling time is 20-24 h). The
individual laboratories will need to determine and adjust the final density to achieve
appropriate growth.

Table 1. Cell Densities for Subculturing

Days in Culture | Seeding Density | Total Cells per 25 cm” Total Cells per 75 cm®
(cells/cm?) flask flask
2 16800 4.2x10° 1.26 x 10°
3 8400 2.1x10° 6.3x10°
4 4200 1.05x 10° 3.15x 10°

[Note: It is important that cells have overcome the lag growth phase when they are used
for the test.]

7. Freezing Cells (procedure required only if current stock of cells is depleted)

Stocks of BALB/c 3T3 cells can be stored in sterile, freezing tubes in a liquid nitrogen
freezer. DMSO is used as a cryoprotective agent.

a) Centrifuge trypsinized cells at approximately 200 x g.

b) Suspend the cells in cold Routine Culture Medium (half the final freezing
volume) so a final concentration of 1-5x10° cells/mL can be attained.

c) Slowly add cold Freeze Medium to the cells so that the solvent will equilibrate
across the cell membranes. Bring the cell suspension to the final freezing
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d)

e)

volume. The final cell suspension will be 10 % DMSO. Aliquot the cell
suspension into freezing tubes and fill to 1.8 mL.

Place the tubes into an insulated container (e.g., styrofoam trays) and place in a
freezer (-70 to -80°C) for 24 h. This gives a freezing rate of approximately
1°C/min. The laboratory needs to ensure that the freezing protocol is applicable
to the 3T3 cells and that the cells are viable when removed from
cryopreservation.

Place the frozen tubes into liquid nitrogen for storage.

8. Preparation of Cells for Assays

a)

b)

Cultured cells that are going to be used in seeding the 96-well plates should be fed
fresh medium the day before subculturing to the plates. On the day of plate seeding,

prepare a cell suspension of 2.0 — 3.0X104cells/mL in Routine Culture Medium.
Using a multi-channel pipette, dispense 100 ul Routine Culture Medium only into the
peripheral wells (blanks) of a 96-well tissue culture microtiter plate (See Section
VIL.F.1). In the remaining wells, dispense 100 pl of a cell suspension of 2.0 —

3.0x10" cells/mL (= 2.0 — 3.0)(103 cells/well). The seeding density should be noted to
ensure that the cells in the control wells are not overgrown after three days (i.e., 24 h
incubation in step b and 48 h exposure to test chemicals). Prepare one plate per
chemical to be tested.

Incubate cells for 24 + 2 h (37°C + 1°C, 90 % £ 5 % humidity, 5.0 % + 1 % CO,/air)
so that cells form a less than half (< 50%) confluent monolayer. This incubation
period assures cell recovery and adherence and progression to exponential growth
phase.

Examine each plate under a phase contrast microscope to assure that cell growth is
relatively even across the microtiter plate. This check is performed to identify
experimental and systemic cell seeding errors. Record observations in the Study
Workbook.

9. Determination of Doubling Time

a)

b)

A cell doubling time procedure was performed on the initial lot of cells that was used
in the first cell culture assays of Phase Ia of the Validation Study. The doubling time
only needs to be determined in Phase II if there is a change in the lot of cells used.
Establish cells in culture and trypsinize cells as per Section VII.C.4 for subculture.
Resuspend cells in NR Dilution Medium (5 % NBCS/NCS). Seed cells at 4200
cells/cm’.

Seed five sets of cell culture vessels in triplicate for each cell type (e.g., 15 tissue
culture dishes [60mm x 15mm]). Use appropriate volume of culture medium for the
culture vessels. Note number of cells placed into each culture dish. Place dishes into
the incubators (37°C + 1°C, 90 % + 5 % humidity, 5.0 % = 1 % COy/air).

After 4 - 6 hours (use the same initial measurement time for each subsequent
doubling time experiment), remove three culture dishes and trypsinize cells. Count
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cells using a cell counter or hemocytometer. Cell viability may be determined by dye
exclusion (e.g., Trypan Blue; Nigrosin) if Study Director sees a need. Use
appropriate size exclusion limits if using a Coulter counter. Determine the total
number of cells and document. Repeat sampling at 24 h, 48 h, 72 h, and 96 h post
inoculation. Change culture medium at 72 h or sooner in remaining dishes if
indicated by pH drop.

d) Plot cell concentration (per mL of medium) on a log scale against time on a linear
scale. Determine lag time and population doubling time. Additional dishes and time
are needed if the entire growth curve is to be determined (lag phase, log phase,
plateau phase).

D. Solubility Test

The preference of solvent for dissolving test chemicals is medium, DMSO, and then ethanol.
Solubility shall be determined in a step-wise procedure that involves attempting to dissolve a
test chemical at a relatively high concentration with the sequence of mechanical procedures
specified in Section VIL.D.2.a. If the chemical does not dissolve, the volume of solvent is
increased so as to decrease the concentration by a factor of 10, and then the sequence of
mechanical procedures in Section VII.D.2.a are repeated in an attempt to solubilize the
chemical at the lower concentrations. For testing solubility in medium, the starting
concentration is 20,000 pg/ml (i.e., 20 mg/mL) in Tier 1, but for DMSO and ethanol the
starting concentration is 200,000 pg/ml (i.e., 200 mg/mL) in Tier 2. Weighing out chemical
for each solvent (i.e., medium, DMSO, ethanol) can be done all at once, if convenient, but
solubility testing (at each tier that calls for more than one solvent) is designed to be sequential
- medium, then DMSQO, then ethanol — in accordance with the solvent hierarchy (see Figure
1). This allows for testing to stop, rather than continue testing with less preferred solvents, if
the test chemical dissolves in a more preferred solvent. For example, if a chemical is soluble
in medium at a particular tier, testing may stop. Likewise, if a chemical is soluble in DMSO
at any tier, testing need not continue with ethanol. However, since the issue of primary
importance is testing the solvents and concentrations of test chemical required by any one
tier, sequential testing of solvents may be abandoned if the lab can test more efficiently in
another way.

1. Determination of Solubility

a) Tier 1 begins with testing 20 mg/mL in Chemical Dilution Medium (see Table 2).
Approximately 10 mg (10,000 pg) of the test chemical will be weighed into a glass
tube and the weight will be documented. A volume of Chemical Dilution Medium,
approximately 0.5 mL, will be added to the vessel so that the concentration is 20,000
pg/ml (20 mg/mL). The solution is mixed as specified in Section VIL.D.2.a. If
complete solubility is achieved in medium, then additional solubility procedures are
not needed.

b) If the test chemical is insoluble in Chemical Dilution Medium, proceed to Tier 2 by
adding enough medium, approximately 4.5 mL, to attempt to dissolve the chemical at
2 mg/mL by using the sequence of mixing procedures specified in Section VIL.D.2.a.
If the test chemical dissolves in Chemical Dilution Medium at 2 mg/mL, no further
procedures are necessary. If the test chemical does NOT dissolve, weigh out
approximately 100 mg test chemical in a second glass tube and add enough DMSO to

C-96



In Vitro Cytotoxicity Test Methods BRD Appendix C5 November 2006

make the total volume approximately 0.5 mL (for 200 mg/mL) and attempt to
dissolve the chemical as specified in Section VIL.D.2.a. If the test chemical does not
dissolve in DMSO, weigh out approximately 100 mg test chemical in another glass
tube and add enough ethanol to make the total volume approximately 0.5 mL (for 200
mg/mL) and attempt to dissolve the chemical as specified in Section VIL.D.2.a. If
the chemical is soluble in either solvent, no additional solubility procedures are
needed.

If the chemical is NOT soluble in Chemical Dilution Medium, DMSO, or ethanol at
Tier 2, then continue to Tier 3 in Table 2 by adding enough solvent to increase the
volume of the three Tier 2 solutions by 10 and attempt to solubilize again using the
sequence of mixing procedures in Section VIL.D.2.a. If the test chemical dissolves,
no additional solubility procedures are necessary. If the test chemical does NOT
dissolve, continue with Tier 4 and, if necessary, Tier 5 using DMSO and ethanol.
Tier 4 begins by diluting the Tier 3 samples with DMSO or ethanol to bring the total
volume to 50 mL. The mixing procedures in Section VII.D.2.a are again followed to
attempt to solubilize the chemical. Tier 5 is performed, if necessary, by weighing out
another two more samples of test chemical at ~10 mg each and adding ~50 mL
DMSO or ethanol for a 200 pg/mL solution, and following the mixing procedures in
Section VIIL.D.2.a.

Example: If complete solubility is not achieved at 20,000 ug/mL in Chemical
Dilution Medium at Tier 1 using the mixing procedures specified in Section
VII.D.2.a, then the procedure continues to Tier 2 by diluting the solution to 5 mL and
mixing again as specified in Section VIL.D.2.a. If the chemical is not soluble in
Chemical Dilution Medium, two samples of ~ 100 mg test chemical are weighed to
attempt to solubilize in DMSO and ethanol at 200,000 pg/mL (i.e., 200 mg/mL).
Solutions are mixed following the sequence of procedures prescribed in Section
VIL.D.2.a in an attempt to dissolve. If solubility is not achieved at Tier 2, then the
solutions (Chemical Dilution Medium, DMSO, and ethanol) prepared in Tier 2 are
diluted by 10 so as to test 200 pg/mL in media, and 20,000 ug/mL in DMSO and
ethanol. This advances the procedure to Tier 3. Solutions are again mixed as
prescribed in Section VIL.D.2.a in an attempt to dissolve. If solubility is not
achieved in Tier 3, the procedure continues to Tier 4, and to 5 if necessary (see
Figure 1 and Table 2).
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Table 2 Determination of Solubility in Chemical Dilution Medium, DMSO, or Ethanol

TIER

Total Volume
Chemical
Dilution
Medium

0.5 mL

5 mL

50 mL

Concentration of
Test Chemical
(Add ~10 mg to
atube. Add
enough medium
to equal the first
volume. Dilute
to subsequent
volumes if
necessary.)

20,000 pg/mL

(20 mg/mL)

2,000 pg/mL

(2 mg/mL)

200 pg/mL

(0.20 mg/mL)

Total Volume
DMSO/Ethanol

0.5 mL

5mL

50 mL

Concentration of
Test Chemical
(Add ~100 mg
to a large tube.

Add enough
DMSO or
ethanol to equal
the first volume.
Dilute to
subsequent
volumes if
necessary.)

200,000 pg/mL

(200 mg/mL)

20,000 pg/mL

(20 mg/mL)

2,000 pg/mL

(2 mg/mL)

Total Volume
DMSO/Ethanol

50 mL

Concentration of
Test Chemical
(Add ~10 mg to
a large tube. Add
enough DMSO
or ethanol to
equal 50 mL.)

200 pg/mL

(0.2 mg/mL)

Equivalent
Concentration
on Cells

10,000 pg/mL

(10 mg/mL)

1000 pg/mL

(1 mg/mL)

100 pg/mL

(0.1 mg/mL)

10 pg/mL

(0.01 mg/mL)

1 pg/mL

(0.001
mg/mL)

[NOTE: The amounts of test chemical weighed and Chemical Dilution Medium
added may be modified from the amounts given above, provided that the targeted
concentrations specified for each tier are tested. ]
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Figure 1. Solubility Flow Chart

TIER 1

STEP 1:

20 mg/mL test chemical (TC) in 0.5 mL Chemical Dilution Medium:
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 2.

TIER 2

STEP 2:

2 mg/mL TC in medium — increase volume from STEP 1 by 10 (i.e., to 5 mL)
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 3.

STEP 3:

200 mg/mL TC in DMSO
e if TC soluble, then STOP.
e if TC insoluble, test at 200 mg/mL in ETOH.
e if TC soluble, then STOP.
e IfTC insoluble, go to STEP 4.

TIER 3

STEP 4:

0.2 mg/mL TC in medium — increase volume from STEP 2 by 10 (i.e., to 50 mL)
e if TC soluble, then STOP.
o if TC insoluble, test at 20 mg/mL in DMSO - increase volume from STEP 3 by 10
(i.e., to SmL).
e if TC soluble, then STOP.
e if TC insoluble, test at 20 mg/mL in ETOH — increase volume from STEP 3 by
10 (i.e., to 5 mL).
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 5.

TIER 4

STEP 5:

2 mg/mL TC in DMSO - increase volume from STEP 4 by 10 (i.e., to 50 mL)
e if TC soluble, then STOP.
e if TC insoluble, test at 2 mg/mL in ETOH — increase volume from STEP 4 by 10
(i.e., to 50 mL).
e if TC soluble, then STOP.
e if TC insoluble, then go to STEP 6.

TIER §

STEP 6:

0.2 mg/mL TC in 50 mL DMSO
e if TC soluble, then STOP.
o if TC insoluble, test at 0.2 mg/mL in 50 mL ETOH
e STOP
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b)

Mechanical Procedures

The following hierarchy of mixing procedures will be followed to dissolve the test
chemical:

1) Add test chemical to solvent as in Tier 1 of Table 2.
2) Gently mix. Vortex the tube (1 —2 minutes).
3) Iftest chemical hasn’t dissolved, use sonication for up to 5 minutes.

4) If sonication doesn’t work, then warm solution to 37°C for 5 - 60 min. This can
be performed by warming tubes in a 37°C water bath or in a CO, incubator at
37°C. The solution may be stirred during warming (stirring in a CO, incubator
will help maintain proper pH).

5) Proceed to Tier 2 (and Tiers 3-5, if necessary of Table 2 and repeat procedures 2-
4).

The preference of solvent for dissolving test chemicals is Chemical Dilution
Medium, DMSO, and then ethanol. Thus, if (all solvents for a particular tier are
tested simultaneously and) a test chemical dissolves in more than one solvent, then
the choice of solvent follows this hierarchy. For example, if, at any tier, a chemical
is soluble in Chemical Dilution Medium and DMSO, but not ethanol, the choice of
solvent would be medium. If the chemical were insoluble in medium, but soluble in
DMSO and ethanol, the choice of solvent would be DMSO.

After the lab has determined the preferred solvent for the test chemical and before
proceeding to the cytotoxicity testing, the Study Director will discuss the solvent
selection with the Study Management Team (SMT) of the validation study. The
SMT will relate what solvent should be used in the assay for each chemical. If the
laboratory has attempted all solubility testing without success, then the SMT will
provide additional guidance for achieving test chemical solubility. The SMT
anticipates that all validation study test chemicals will be tested in the NRU assays.

E. Preparation of Test Chemicals

[Note: Preparation under red or yellow light is recommended to preserve chemicals that
degrade upon exposure to light.]

1.

Test Chemicals in Solution

a)

b)

Allow test chemicals to equilibrate to room temperature before dissolving and
diluting.

Prepare test chemical immediately prior to use. Test chemical solutions should not
be prepared in bulk for use in subsequent tests. The solutions must not be cloudy nor
have noticeable precipitate. Each stock dilution should have at least 1-2 mL total
volume to ensure adequate solution for the test wells in a single 96-well plate. The
SMT may direct the Study Director to store an aliquot (e.g., 1 mL) of the highest 2X
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d)

stock solution (e.g., low solubility chemicals) in a freezer (e.g., -70°C) for use in
future chemical analyses.

For chemicals dissolved in DMSO or ethanol, the final DMSO or ethanol
concentration for application to the cells must be 0.5 % (v/v) in the vehicle controls
and in all of the eight test concentrations.

The stock solution for each test chemical should be prepared at the highest

concentration found to be soluble in the solubility test. Thus, the highest test

concentration applied to the cells in each range finding experiment is:

e 0.5 times the highest concentration found to be soluble in the solubility test, if the
chemical was soluble in Chemical Dilution Medium, or

e 1/200 the highest concentration found to be soluble in the solubility test if the
chemical was soluble in ethanol or DMSO.

The seven lower concentrations in the range finding experiment would then be
prepared by successive dilutions that decrease by one log unit each. The following
example illustrates the preparation of test chemical in solvent and the dilution of
dissolved test chemical in Chemical Dilution Medium before application to 3T3 cells.

Example: Preparation of Test Chemical in Solvent Using a Log Dilution Scheme

If DMSO was determined to be the preferred solvent at Tier 2 of the solubility test (i.e.,
200,000 pg/mL), dissolve the chemical in DMSO at 200,000 pg/mL for the chemical
stock solution.

1)
2)

3)

4)

5)

6)

7)

Label eight tubes 1 — 8. Add 0.9 mL solvent (e.g., DMSO) to tubes 2 -- 8.
Prepare stock solution of 200,000 pg test chemical/mL solvent in tube # 1.

Add 0.1 mL of 200,000 png/mL dilution from tube #1 to tube #2 to make a 1:10
dilution in solvent (i.e., 20,000 ug/mL).

Add 0.1 mL of 20,000 pg/mL dilution from tube #2 to tube #3 to make another 1:10
dilution (i.e., 1:100 dilution from stock solution) in solvent (i.e., 2,000 pg/mL)

Continuing making serial 1:10 dilutions in the prepared solvent tubes.

Since each concentration is 200 fold greater than the concentration to be tested, make
a 1:100 dilution by diluting 1 part dissolved chemical in each tube with 99 parts of
Chemical Dilution Medium (e.g., 0.1 mL test chemical in DMSO + 9.9 mL Chemical
Dilution Medium) to derive the eight 2X concentrations for application to 3T3 cells.
Each 2X test chemical concentration will then contain 1 % v/v solvent. The 3T3
cells will have 0.05 mL Routine Culture Medium in the wells prior to application of
the test chemical. By adding 0.05 mL of the appropriate 2X test chemical
concentration to the appropriate wells, the test chemical will be diluted appropriately
(e.g., highest concentration in well will be 1,000 pg/mL) in a total of 0.1 mL and the
solvent concentration in the wells will be 0.5% v/v.

A test article prepared in Chemical Dilution Medium, DMSO, or ethanol may
precipitate upon transfer into the Routine Culture Medium. The 2X dosing solutions
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should be evaluated for precipitates and the results will be recorded in the workbook.
It will be permissible to test all of the dosing solutions in the dose range finding assay
only. Doses containing test article precipitates should be avoided, and will not be
used in the ICx determinations for either the range finding experiments or the
definitive tests.

Document all test chemical preparations in the Study Workbook.

2. pH of Test Chemical Solutions

Measure the pH of the highest concentration of the test chemical in culture medium using
pH paper (e.g., pH 0 - 14 to estimate and pH 5 — 10 to determine more precise value).
The pH paper should be in contact with the solution for approximately one minute.
Document the final pH (i.e., in the EXCEL template) and note the color of the medium
for all dilutions. Do not adjust the pH.

3. Concentrations of Test Chemical

a)

b)

Range Finder Experiment

Test eight concentrations of the test chemical by diluting the stock solution with a
constant factor covering a large range. The initial dilution series shall be log
dilutions (e.g., 1:10, 1:100, 1:1000, etc.).

The data from any well that has precipitate will be excluded from any calculations.
Main Experiment

[Note: After the range finding assay is completed, the concentration-response

experiment shall be performed three times on three different days for each chemical
(i.e., one plate per day per chemical.]

Depending on the slope of the concentration-response curve estimated from the range
finder, the dilution/progression factor in the concentration series of the main
experiment should be smaller (*V10 = 1.47). Cover the relevant concentration range
(>10 % and < 90 % effect) preferably with three points of a graded effect, but with a
minimum of two points, one on each side of the estimated 1Cs, value, avoiding too
many non-cytotoxic and/or 100 %-cytotoxic concentrations. Experiments revealing
less than one cytotoxic concentration on each side of the ICs, value shall be repeated,
where possible, with a smaller dilution factor. Each experiment should have at least
one cytotoxicity value > 10.0 % and < 50.0 % viability and at least one cytotoxicity
value > 50.0 % and < 90.0 % viability. In addition, the dilution scheme shall be
adjusted in subsequent replicate assays (i.e., definitive assays), if necessary, to
increase the number of points on both sides of the ICsq in the 10-90% response range.
(Taking into account pipetting errors, a progression factor of 1.21 is regarded the
smallest factor achievable.)

Determine which test chemical concentration is closest to the ICs, value (e.g., 50 %
cytotoxicity). Use that value as a central concentration and adjust dilutions higher
and lower in equal steps for the definitive assay.
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Maximum Doses to be Tested in the Main Experiments

If minimal or no cytotoxicity was measured in the dose range finding assay, a

maximum dose for the main experiments will be established as follows:

e For test chemicals prepared in Chemical Dilution Medium, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 100 mg/mL, or the maximum soluble dose. Test chemical will be weighed
into a glass tube and the weight will be documented. A volume of Chemical
Dilution Medium will be added to the vessel so that the concentration is
200,000 pg/mL (200 mg/mL). The solution is mixed as specified in Section
VILD.2.a. If complete solubility is achieved in medium, then 7 additional serial
stock dosing solutions may be prepared from the 200 mg/mL 2X stock. If the
test chemical is insoluble in medium at 200 mg/ml, proceed by adding medium,
in small incremental amounts, to attempt to dissolve the chemical by using the
sequence of mixing procedures specified in Section VIL.D.2.a. The highest
soluble stock solution will be used to prepare the 7 additional serial stock dosing
solutions.

e For test chemicals prepared in either DMSO or ethanol, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 2.5 mg/mL, or less, depending upon the maximum solubility in solvent.
Test chemical will be weighed into a glass tube and the weight will be
documented. A volume of the appropriate solvent (determined from the original
solubility test) will be added to the vessel so that the concentration is
500,000 pug/mL (500 mg/mL). The solution is mixed as specified in Section
VIL.D.2.a. If complete solubility is achieved in the solvent, then 7 additional
serial stock dosing solutions may be prepared from the 500 mg/mL 200X stock.
If the test chemical is insoluble in solvent at 500 mg/ml, proceed by adding
solvent, in small incremental amounts, to attempt to dissolve the chemical by
using the sequence of mixing procedures specified in Section VIL.D.2.a. The
highest soluble stock solution will be used to prepare the 7 additional serial stock
dosing solutions.

c) Test Chemical Dilutions
The dosing factor of 3.16 (= *\10) divides a log into two equidistant steps, a factor of
2.15 (=°10) divides a decade into three steps. The factor of 1.47 (= *V10) divides a
log into six equidistant steps, and the factor of 1.21 (= '>V10) divides the log into 12
steps.
EXAMPLE:
10 31.6 100
10 21.5 46.4 100
10 14.7 21.5 31.6 46.4 68.1 100
10 12.1 | 147 | 17.8 | 21.5 | 26.1 | 31.6 | 38.3 | 464 |56.2 | 68.1 | 82.5 | 100

The technical production of decimal geometric concentration series is simple. An
example is given for factor 1.47:
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Dilute 1 volume of the highest concentration by adding 0.47 volumes of diluent. After
equilibration, dilute 1 volume of this solution by adding 0.47 volumes of
diluent...(etc.).

F. Test Procedure

o o w »

t

1. 96-Well Plate Configuration

The 3T3 NRU assay for test chemicals will use the 96-well plate configuration as shown in

Figure 2.

Figure 2. 96-Well Plate Configuration for Positive Control and Test Chemical Assays

1 2 3 4 5 6 7 8 9 10 11 12

VCb [VCb [Cb |Cb |[Csb [Csb |Csb [Cb |Cib |Csb | VCb | VCb
VCb |VC |G, G, GCs Cs Cs Ce G Cs vVC [VCb
VCb |VC |G, G, GCs Cs Cs Ce G Cs vVC [VCb
VCb |VC |G, G, GCs Cs Cs Ce G Cs vVC [VCb
VCb |VC |G, G, GCs Cs Cs Ce G Cs vVC [VCb
VCb |VC |G, G, GCs Cs Cs Ce G Cs vVC [VCb
VCb |VC |G, G, GCs Cs Cs Ce G Cs vVC [VCb
VCb |VCb [Cib [Cb [Csb [Csb [Csb [Ceb [Cib [Csb [ VCD [ VCD

VC = untreated VEHICLE CONTROL (mean viability set to 100 %)

Ci-Cg= Test Chemicals or Positive Control (SLS) at eight concentrations
(C1 = highest, C8 = lowest)

b = BLANKS (contain no cells)

VCb = VEHICLE CONTROL BLANK

2. Application of Test Chemical

a) Two optional methods for rapidly applying the 2X dosing solutions onto the 96-well
plates may be utilized.

1)

2)

The first method is to add each of the 2X dosing solutions into labeled, sterile
reservoirs (e.g., Corning/Costar model 4870 sterile polystyrene 50 mL reagent
reservoirs; or Corning/Transtar model 4878 disposable reservoir liners, 8-
channel; or other multichannel reservoirs).

The second method utilizes a “dummy” plate (i.e., an empty sterile 96-well plate)
prepared to hold the dosing solutions immediately prior to treatment of the test
plate (with cells). The test chemical and control dosing solutions should be
dispensed into the dummy plate in the same pattern/order as will be applied to the
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b)

d)

plate containing cells. More volume than needed for the test plate (i.e. greater
than 50 pl/well) should be in the wells of the dummy plate.

At the time of treatment initiation, a multi-channel micropipettor is used to transfer
the 2X dosing solutions, from the reservoirs or dummy plate, to the appropriate wells
on the treatment plate (as described in step c. below). These methods will ensure that
the dosing solutions can be transferred rapidly to the appropriate wells of the test
plate to initiate treatment times and to minimize the range of treatment initiation
times across a large number of treatment plates, and to prevent “out of order” dosing.
Do not use a multichannel repeater pipette for dispensing test chemical to the plates.

After 24 h + 2 h incubation of the cells, remove Routine Culture Medium from the
cells by careful inversion of the plate (i.e., “dump’) over an appropriate receptacle.
Gently blot the plate on a sterile paper towel so that the monolayer is minimally
disrupted. Do not use automatic plate washers for this procedure nor vacuum
aspiration.

Immediately add 50 pL of fresh pre-warmed Routine Culture Medium to all of the
wells, including the blanks. Fifty microliters (50 pL) of dosing solution will be
rapidly transferred from the 8-channel reservoir (or dummy plate) to the appropriate
wells of the test plate using a single delivery multi-channel pipettor. For example, the
VC may be transferred first (into columns 1, 2, 11, and 12), followed by the test
article dosing solutions from lowest to highest dose, so that the same pipette tips on
the multi-channel pipettor can be used for the whole plate. [The Vehicle Control
blank (VCb) wells (column 1, column 12, wells A2, A11, H2, H11) will receive the
Vehicle Control dosing solutions (which should include any solvents used). Blanks
for wells A3 — A10 and H3 — H10 shall receive the appropriate test chemical
solutions for each concentration (e.g., wells A3 and H3 receive C; solution). [The test
chemical blanks in rows A and H will be used for their respective test chemical
concentrations. |

Incubate cells for 48 h+ 0.5 h (37°C = 1°C, 90 % * 5 % humidity, and 5.0 % + 1 %
COy/air).

Positive Control: For each set of test chemical plates used in an assay, a separate
plate of positive control concentrations will be set up following the concentration
range established in the development of the positive control database in Phase I of the
Validation Study. If multiple sets of test chemical plates are set up, then clearly
designate the positive control plates for each set; each set will be an individual entity.
The mean ICsy + two and a half standard deviations (SD) for the SLS acceptable tests
from Phases Ia and Ib (after the removal of outliers) are the values that will be used
as an acceptance criterion for test sensitivity for the 3T3 NRU assay. This plate will
follow the same schedule and procedures as used for the test chemical plates
(including appropriate chemical concentrations in the appropriate wells — see sections
VILF.1 and F.2).

3. Microscopic Evaluation

After at least 46 h treatment, examine each plate under a phase contrast microscope to
identify systematic cell seeding errors and growth characteristics of control and treated
cells. Record any changes in morphology of the cells due to the cytotoxic effects of the
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test chemical, but do not use these records for any quantitative measure of cytotoxicity.
Undesirable growth characteristics of control cells may indicate experimental error and
may be cause for rejection of the assay. Use the following Visual Observations Codes in
the description of cell culture conditions.

Visual Observations Codes

Note Code Note Text
1 Normal Cell Morphology
2 Low Level of Cell Toxicity
3 Moderate Level of Cell Toxicity
4 High level of Cell Toxicity
1P Normal Cell Morphology with Precipitate
2P Low Level of Cell Toxicity with Precipitate
3P Moderate Level of Cell Toxicity with Precipitate
4P High level of Cell Toxicity with Precipitate
5P Unable to View Cells Due to Precipitate

4. Measurement of NRU

a) Carefully remove (i.e., “dump”) the medium with test chemical and rinse the cells
very carefully with 250 uL pre-warmed D-PBS. Remove the rinsing solution by
dumping and remove excess by gently blotting on sterile paper towels. Add 250 pL
NR medium (to all wells including the blanks) and incubate (37°C £ 1°C, 90 % £ 5 %
humidity, and 5.0 % + 1 % CO»/air) for 3+0.1 h. Observe the cells briefly during the
NR incubation (e.g., between 2 and 3 h — Study Director’s discretion) for NR crystal
formation. Record observations in the Study Workbook. Study Director can decide
to reject the experiment if excessive NR crystallization has occurred.

b) After incubation, remove the NR medium, and carefully rinse cells with 250 pl pre-
warmed D-PBS.

c) Decant and blot D-PBS from the plate.

d) Add exactly 100 ul NR Desorb (ETOH/acetic acid) solution to all wells, including
blanks.

e) Shake microtiter plate rapidly on a microtiter plate shaker for 20 — 45 min to extract
NR from the cells and form a homogeneous solution. Plates should be protected
from light by using a cover during shaking.

f) Plates should be still for at least five minutes after removal from the plate shaker (or
orbital mixer). Observe the wells for bubbles. Measure the absorption (within 60
minutes of adding NR Desorb solution) of the resulting colored solution at 540 nm +
10 nm in a microtiter plate reader (spectrophotometer), using the blanks as a
reference. [Note: Phases Ia and Ib data show the mean OD value for the plate blanks
to be 0.057 £ 0.043 for 3T3 cells (£ 2.5 standard deviations; data from 3 labs; N =
189). Use this range as a guide for assessment of the blank values.] Save raw data in
the Excel format as provided by the SMT.
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5. Quality Check of 3T3 NRU Assay

a)

b)

Test Acceptance Criteria

1) A test meets acceptance criteria, if the ICsy for SLS (PC) is within + two and a
half (2.5) standard deviations of the historical mean established by the Test
Facility (as per VILF.2.e).

2) A test meets acceptance criteria if the left and the right mean of the VCs do not
differ by more than 15.0 % from the mean of all VCs.

3) A test meets acceptance criteria if:
e atleast one calculated cytotoxicity value > 10.0 % and < 50.0 % viability and
e at least one calculated cytotoxicity value > 50.0 % and < 90.0 % viability.

4) A test meets acceptance criteria if the r* (coefficient of determination) value
calculated for the Hill model fit (i.e., from PRISM® software) is > 0.90. A test
does not meet acceptance criteria if the r* value is < 0.80. If the r* value is > 0.80
and < 0.90 (“gray zone”), then the SMT will evaluate the model fit and make the
determination of whether or not the test meets the acceptance criteria and relate
the information to the Study Director.

[Note: All acceptance criteria must be met for an assay to be considered
acceptable.]

[A corrected mean ODs4g - onm 0f 0.103 - 0.813 for the VCs is a target range but
will not be a test acceptance criterion. Range determined from Phase Ib VC OD
values from 3 laboratories (mean + 2.5 standard deviations, N = 98).]

Checks for Systematic Cell Seeding Errors

To check for systematic cell seeding errors, untreated VCs are placed both at the left
side (row 2) and the right side (row 11 for the test plates) of the 96-well plate.
Aberrations in the cell monolayer for the VCs may reflect a volatile and toxic test
article present in the assay.

Checks for cell seeding errors may also be performed by examining each plate under
a phase contrast microscope to assure that cell quantity is consistent.

Quality Check of Concentration-Response

The ICs, derived from the concentration-response of the test chemicals will be
backed by preferably three responses > 10 % and < 90 % inhibition of NRU and at
least two responses, one on either side of the 1Cs, value (see sections VIL.E.3.b and
VILF.5.a.3). If this is not the case, and the concentration progression factor can be
easily reduced, reject the experiment and repeat it with a smaller progression factor.
In addition, the dilution scheme shall be adjusted in subsequent replicate assays, if
necessary, to increase the number of points on both sides of the ICsq in the 10-90%
response range. Numerical scoring of the cells (see VIL.F.3) should be determined
and documented in the Study Workbook.
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G. Data Analysis

A calculation of cell viability expressed as NRU is made for each concentration of the test
chemical by using the mean NRU of the six replicate values (minimum of four acceptable
replicate well) per test concentration (blanks will be subtracted). The Study Director will use
good biological/scientific judgment for determining “unusable” wells that will be excluded
from the statistical analysis. This value is compared with the mean NRU of all VC values
(provided VC values have met the VC acceptance criteria). Relative cell viability is then
expressed as percent of untreated VC. If achievable, the eight concentrations of each
chemical tested will span the range of no effect up to total inhibition of cell viability. Data
from the microtiter plate reader shall be transferred to the Excel® spreadsheet (template with
macros provided by the SMT) that will automatically determine cell viability and perform
statistical analyses (including determination of outliers).

The concentration of a test chemical reflecting a 20 %, 50 %, and 80 % inhibition of cell
viability (i.e., the ICyq, ICs, and 1Cgy) is determined from the concentration-response by
applying a Hill function to the concentration-response data. Statistical software (e.g.,
GraphPad PRISM® 3.0) specified by the SMT shall be used to calculate 1Cyg, ICso, and 1Cgg
values (and the associated confidence limits) for each test chemical. In addition, the SMT
shall provide guidelines for calculating ICx values and confidence limits. The Testing
Facility shall report data using at least three (3) significant figures and shall forward the
results from each assay to the SMT/biostatistician through the designated contacts in
electronic format and hard copy upon completion of testing. The SMT will be directly
responsible for the statistical analyses of the Validation Study data.
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Appendix C6

Test Method Protocol for the Normal Human Epidermal Keratinocyte
(NHK) Neutral Red Uptake Cytotoxicity Test (Phase II)
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TEST METHOD PROTOCOL
for the NHK Neutral Red Uptake Cytotoxicity Test

A Test for Basal Cytotoxicity for an In Vitro Validation Study
Phase 11

May 15, 2003

Prepared by

The National Toxicology Program (NTP) Interagency Center for the Evaluation of
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TEST METHOD PROTOCOL

The Normal Human Keratinocyte (NHK) Neutral Red Uptake
Cytotoxicity Test
A Test for Basal Cytotoxicity
Phase 11

I. PURPOSE

The purpose of this study is to evaluate the cytotoxicity of test chemicals using the Normal
Human Keratinocyte (NHK) Neutral Red Uptake (NRU) cytotoxicity test. The data will be used
to evaluate the intra- and inter-laboratory reproducibility of the assay and effectiveness of the
cytotoxicity assay to predict the starting doses for rodent acute oral systemic toxicity assays. This
test method protocol outlines the procedures for performing the cytotoxicity test and is in support
of the in vitro validation study organized by NICEATM and the European Centre for the
Validation of Alternative Methods (ECVAM) and sponsored by NIEHS, U.S. Environmental
Protection Agency, and ECVAM. This test method protocol applies to all personnel involved
with performing the cytotoxicity assay.

A. NHK Neutral Red Uptake Cytotoxicity Test
The NHK NRU test will be performed to analyze the in vitro toxicity of nine (9)

blinded/coded test chemicals. This test will be used to determine ICyg, ICso, and 1Cs values
for the predetermined set of test chemicals of varying toxicities.

II. SPONSOR
A. Name: National Institute of Environmental Health Sciences (NIEHS); The
National Toxicology Program (NTP) Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM)
B. Address: P.O. Box 12233
Research Triangle Park, NC 27709
C. Representative: Named Representative

L IDENTIFICATION OF TEST AND CONTROL SUBSTANCES
A. Test Chemicals: Blinded chemicals (9)

B. Controls: Positive: Sodium Lauryl Sulfate
Vehicle (Negative): Assay medium
Solvent (as needed):  Assay medium with appropriate solvent
used to prepare the test chemicals (Section
VILE)
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IV. TESTING FACILITY AND KEY PERSONNEL

A. Facility Information

1)
2)
3)
4)
5)
6)
7)
8)

Name:

Address:

Study Director:

Laboratory Technician(s):
Scientific Advisor:

Quality Assurance Director:
Safety Manager:

Facility Management:

B. Test Schedule

1)
2)
3)

Proposed Experimental Initiation Date:
Proposed Experimental Completion Date:
Proposed Report Date:

V. TEST SYSTEM

November 2006

The NRU cytotoxicity assay procedure is a cell survival/viability chemosensitivity assay based on
the ability of viable cells to incorporate and bind neutral red (NR), a supravital dye. NR is a weak
cationic dye that readily penetrates cell membranes by non-ionic diffusion and accumulates
intracellularly in lysosomes. Alterations of the cell surface or the sensitive lysosomal membrane
lead to lysosomal fragility and other changes that gradually become irreversible. Such changes
brought about by the action of xenobiotics result in a decreased uptake and binding of NR. It is
thus possible to distinguish between viable, damaged, or dead cells, which is the basis of this

assay.

Healthy mammalian cells, when maintained in culture, continuously divide and multiply over
time. A toxic chemical, regardless of site or mechanism of action, will interfere with this process
and result in a reduction of the growth rate as reflected by cell number. Cytotoxicity is expressed
as a concentration dependent reduction of the uptake of the NR after chemical exposure thus

providing a sensitive, integrated signal of both cell integrity and growth inhibition.

VI. DEFINITIONS

A.. Hill function: a four parameter logistic mathematical model relating the concentration of test

chemical to the response being measured in a sigmoidal shape.

Top — Bottom

Y =Bottom + | 3 1 0EICS0- XHiISIope

where Y= response, X is the logarithm of dose (or concentration), Bottom is the minimum
response, Top is the maximum response, loglC50 is logarithm of X at the response midway

between Top and Bottom, and HillSlope describes the steepness of the curve.

B. Documentation: all methods and procedures will be noted in a Study Workbook; logs will be
maintained for general laboratory procedures and equipment (e.g., media preparation, test
chemical preparation, incubator function); all optical density data obtained from the
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VIL

spectrophotometer plate reader will be saved in electronic and paper formats; all calculations
of ICx values and other derived data will be in electronic and paper format; all data will be
archived.

PROCEDURES

. Materials

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be used
unless otherwise noted.]

1. Cell Lines
Normal Human Epidermal Keratinocytes (NHK)

Non-transformed cells; from cryopreserved primary or secondary cells (Clonetics #CC-
2507 or equivalent). Cells will be Clonetics NHK cells.

Cambrex [Cambrex Bio Science, 8830 Biggs Ford Road, Walkersville, MD 21793-0127

Cambrex Europe [Cambrex Bio Science Verviers, S.P.R.L. Parc Industriel de Petit
Rechain, B-4800 Verviers, BELGIUM]

2. Technical Equipment

[Note: Suggested brand names/vendors are listed in parentheses. Equivalents may be
used.]

a) Incubator: 37°C £ 1°C, 90 % += 5 % humidity, 5.0 % = 1 % COy/air

b) Laminar flow clean bench (standard: "biological hazard")

c¢) Water bath: 37°C £ 1°C

d) Inverse phase contrast microscope

e) Sterile glass tubes with caps (e.g., SmL)

f) Centrifuge (optionally: equipped with microtiter plate rotor)

g) Laboratory balance

h) 96-well plate spectrophotometer (i.e., plate reader) equipped with 540 nm = 10 nm
filter

1) Shaker for microtiter plates

j)  Cell counter or hemocytometer

k) Pipetting aid

1) Pipettes, pipettors (multi-channel and single channel; multichannel repeater pipette),
dilution block

m) Cryotubes

n) Tissue culture flasks (75 - 80 cm?, 25 cm?)

0) 96-well flat bottom tissue culture microtiter plates (e.g., Nunc # 167 008;
Corning/COSTAR tissue culture-treated)

p) pH paper (wide and narrow range)

q) Multichannel reagent reservoir

r) Waterbath sonicator

s) Magnetic stirrer
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t)
u)

Antistatic bar ionizer/antistatic gun (optional for neutralizing static on 96-well plates)
Dry heat block (optional)

[Note: Tissue culture flasks and microtiter plates should be prescreened to ensure that
they adequately support the growth of NHK. Multi-channel repeater pipettes may be
used for plating cells in the 96-well plates, dispensing plate rinse solutions, NR medium,
and desorb solution. Do not use the repeater pipette for dispensing test chemicals to the
cells.]

3. Chemicals, Media, and Sera

a)

D

Keratinocyte Basal Medium without Ca™ (KBM®, Clonetics CC-3104) that is
completed by adding the KBM® SingleQuots® (Clonetics CC-4131) to achieve the
proper concentrations of epidermal growth factor, insulin, hydrocortisone,
antimicrobial agents, bovine pituitary extract, and calcium (e.g., Clonetics Calcium
SingleQuots®, 300 mM CaCl,, Clonetics # CC-4202).

HEPES Buffered Saline Solution (HEPES-BSS) (e.g., Clonetics # CC-5022)

0.025 % Trypsin/EDTA solution (e.g., Clonetics # CC-5012)

Trypsin Neutralizing Solution (TNS) (e.g., Clonetics # CC-5002)

Phosphate Buffered Saline (PBS)

Dulbecco’s Phosphate Buffered Saline (D-PBS) [formulation containing calcium and
magnesium cations; glucose optional] (for rinsing)

Neutral Red (NR) Dye — tissue culture-grade; liquid form (e.g., SIGMA N 2889);
powder form (e.g., SIGMA N 4638)

Dimethyl sulfoxide (DMSO), U.S.P analytical grade (Store under nitrogen @ -20°C)
Ethanol (ETOH), U.S.P. analytical grade (100 %, non-denatured for test chemical
preparation; 95 % can be used for the desorb solution)

Glacial acetic acid, analytical grade

Hanks' Balanced Salt Solution without Ca*" or Mg”" (CMF-HBSS) (e.g., Invitrogen #
14170)

Distilled H,O or any purified water suitable for cell culture (sterile)

m) Sterile paper towels (for blotting 96-well plates)

B. Preparations of Media and Solutions

[Note: All solutions (except NR stock solution, NR medium and NR desorb), glassware,
pipettes, etc., shall be sterile and all procedures should be carried out under aseptic conditions
and in the sterile environment of a laminar flow cabinet (biological hazard standard). All
methods and procedures will be adequately documented. ]

1. Media

a)

Routine Culture Medium/Treatment Medium

KBM® (Clonetics CC-3104) supplemented with KBM® SingleQuots® (Clonetics
CC-4131) and Clonetics Calcium SingleQuots® (CC-4202) to make 500 mL medium.
Final concentration of supplements in medium are:

0.0001 ng/mL Human recombinant epidermal growth factor
5 ug/mL Insulin
0.5 ug/mL Hydrocortisone
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30 ug/mL Gentamicin

15 ng/mL Amphotericin B

0.10 mM Calcium

30 ug/mL Bovine pituitary extract

Complete media should be kept at 2-8°C and stored for no longer than two weeks.

NOTE:
KBM® SingleQuots® contain the following stock concentrations and volumes:

0.1 ng/mL hEGF 0.5 mL
5.0 mg/mL Insulin 0.5 mL
0.5 mg/mL Hydrocortisone 0.5 mL
30 mg/mL Gentamicin, 15 ug/mL Amphotericin-B 0.5 mL
7.5 mg/mL Bovine Pituitary Extract (BPE) 2.0 mL

Clonetics Calcium SingleQuots® are 2 mL of 300mM calcium.

165 ul of solution per 500 mL calcium-free medium equals 0.10 mM calcium in the
medium.

2. Neutral Red (NR) Stock Solution

The liquid tissue culture-grade stock NR Solution will be the first choice for performing
the assay (e.g., SIGMA #N2889, 3.3 mg/mL). Store liquid tissue culture-grade NR Stock
Solution at the storage conditions and shelf-life period recommended by the
manufacturer.

If the liquid form is not available, the following formulation can be prepared.
EXAMPLE: 0.33 g NR Dye powder in 100 mL H,O

The NR Stock Solution (powder in water) should be stored in the dark at room
temperature for up to two months.

3. Neutral Red (NR) Medium

EXAMPLE:
1.0 mL (3.3 mg NR dye/mL) NR Stock Solution
99.0 mL Routine Culture Medium (pre-warmed to 37° C.)

The final concentration of the NR Medium is 33 ug NR dye/mL and aliquots will be
prepared on the day of application.

[Note: The NR Medium shall be filtered (e.g., Millipore filtering, 0.2 — 0.45 um pore
size) used to reduce NR crystals. Aliquots of the NR Medium should be maintained at
37° C (e.g., in a waterbath) before adding to the cells and used within 30 min of
preparation but also used within 15 min after removing from 37° C storage.]
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4. Ethanol/Acetic Acid Solution (NR Desorb)

1%
50 % Ethanol
49 % H,O
C. Methods
1.
2.
nitrogen freezer until needed.
3.

4. Subculture of NHK Cells to 96-Well Plates

Cell Maintenance and Culture Procedures

Glacial acetic acid solution

November 2006

NHK cells are routinely grown as a monolayer in tissue culture grade flasks (e.g., 25 cm?)
at 37°C £ 1°C, 90 % = 5 % humidity, and 5.0 % £ 1 % CO,/air. The cells should be
examined on a daily (i.e., on workdays) basis under a phase contrast microscope, and any
changes in morphology or their adhesive properties must be noted in a Study Workbook.

Receipt of Cryopreserved Keratinocytes

Upon receipt of cryopreserved keratinocytes, the vial(s) of cells shall be stored in a liquid

Thawing Cells and Establishing Cell Cultures

a)

b)

c)

d)

Thaw cells by putting ampules into a water bath at 37°C for as brief a time as
possible. Do not thaw cells at room temperature or by hand. Seed the thawed cells
into culture flasks as quickly as possible and with minimal handling.

Slowly (taking approximately 1-2 min) add 9 mL of pre-warmed Routine Culture
Medium to the cells suspended in the cryoprotective solution and transfer cells into
flasks containing pre-warmed Routine Culture Medium (See Table 1).

Incubate the cultures at 37°C = 1°C, 90 % = 5 % humidity, 5.0 % = 1 % COy/air until
the cells attach to the flask (within 4 to 24 h), at which time the Routine Culture
Medium should be removed and replaced with fresh Routine Culture Medium.

Unless otherwise specified, the cells should be incubated at 37°C + 1°C, 90 % £ 5 %
humidity, 5.0 % = 1 % CO,/air and fed every 2-3 days until they exceed 50 %
confluence (but less than 80 % confluent).

Table 1. Establishing Cell Cultures

Cells/25 cm” flask 6.25x 10°* 125x 10° 225x 10°
(in approximately 5 mL) (2500/cm’) (5000/cm®) (9000/cm®)
1 flask each cell concentration

Approximate Time to Subculture 96+ hours 72 - 96 hours 48 - 72 hours
Cells to 96-Well Plates 6 — 8 plates 6 — 8 plates 6 — 8 plates

Cell growth guidelines — actual growth of individual cell lots may vary.
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[Note: It is important that cells have overcome the lag growth phase when they are used
for the test. Keratinocytes will be passaged only into the 96-well plates and will not be
subcultured into flasks for use in later assays]

a)

b)

©)

d)

e)

g

h)

When the keratinocyte culture in a 25 cm” flask exceeds 50 % confluence (but less than
80 % confluent), remove the medium and rinse the culture twice with 5 mL HEPES-
BSS. The first rinse may be left on the cells for up to 5 minutes and the second rinse
should remain on the cells for approximately 5 minutes. Discard the washing solutions.

Add 2 mL trypsin/EDTA solution to each flask and remove after 15 to 30 seconds.
Incubate the flask at room temperature for 3 to 7 min. When more than 50 % of the
cells become dislodged, rap the flask sharply against the palm of the hand.

When most of the cells have become detached from the surface, rinse the flask with
5 mL of room temperature TNS. If more than one flask is subcultured, the same 5 mL
of TNS may be used to rinse a total of up to two flasks.

Then rinse the flask with 5 mL CMF-HBSS and transfer the cell suspension to a
centrifuge tube.

Pellet the cells by centrifugation for 5 min at approximately 220 x g. Remove the
supernatant by aspiration.

Resuspend the keratinocyte pellet by gentle trituration (to have single cells) in Routine
Culture Medium. It is important to obtain a single cell suspension for exact counting.
Count a sample of the cell suspension using a hemocytometer or cell counter.

4
Prepare a cell suspension —1.6 —2.0 x10 cells/mL in Routine Culture Medium.

Using a multi-channel pipette, dispense 125 ul Routine Culture Medium only into the
peripheral wells (blanks) of a 96-well tissue culture microtiter plate. In the remaining

3 3
wells, dispense 125 pl of the cell suspension (2x10 —2.5x10 cells/well). Prepare
one plate per chemical to be tested (see Figure 2, Section VILF.1).

Incubate cells (37°C + 1°C, 90 % £ 5.0 % humidity, and 5 % £ 1 % CO,/air) so that
cells form a 20+ % monolayer (~48-72 h). This incubation period assures cell
recovery and adherence and progression to exponential growth phase.

Examine each plate under a phase contrast microscope to assure that cell growth is
relatively even across the microtiter plate. This check is performed to identify
experimental and systemic cell seeding errors. Record observations in the Study
Workbook.

5. Determination of Doubling Time

a)

A cell doubling time procedure was performed on the initial lot of cells that was used
in the first cell culture assays of Phase la of the Validation Study. The doubling time
only needs to be determined in Phase II if there is a change in the lot of cells used.
Establish cells in culture and trypsinize cells as per Section VII.C.4 for subculture.
Resuspend cells in appropriate culture medium. Use Table 1 to determine seeding
densities.
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b)

c)

d)

Seed five sets of cell culture vessels in triplicate for each cell type (e.g., 15 tissue
culture dishes [60mm x 15mm)]). Use appropriate volume of culture medium for the
culture vessels. Note number of cells placed into each culture dish. Place dishes
into the incubators (37°C £ 1°C, 90 % £ 5 % humidity, 5.0 % £ 1 % CO,/air).

After 4-6 hours (use the same initial measurement time for each subsequent doubling
time experiment), remove three culture dishes and trypsinize cells. Count cells using
a cell counter or hemocytometer. Cell viability may be determined by dye exclusion
(e.g., Trypan Blue; Nigrosin). Determine the total number of cells and document.
Repeat sampling at 24 hr, 48 hr, 72 hr, and 96 hr post inoculation. Change culture
medium at 72 hr or sooner in remaining dishes if indicated by pH drop.

Plot cell concentration (per mL of medium) on a log scale against time on a linear
scale. Determine lag time and population doubling time. The doubling time will be
in the log (exponential) phase of the growth curve. Additional dishes and time are
needed if the entire growth curve is to be determined (lag phase, log phase, plateau
phase).

D. Solubility Test

The preference of solvent for dissolving test chemicals is medium, DMSO, and then ethanol.
Solubility shall be determined in a step-wise procedure that involves attempting to dissolve a
test chemical at a relatively high concentration with the sequence of mechanical procedures
specified in Section VIL.D.2.a. If the chemical does not dissolve, the volume of solvent is
increased so as to decrease the concentration by a factor of 10, and then the sequence of
mechanical procedures in Section VII.D.2.a are repeated in an attempt to solubilize the
chemical at the lower concentrations. For testing solubility in media, the starting
concentration is 20,000 ug/ml (i.e., 20 mg/mL) in Tier 1, but for DMSO and ethanol the
starting concentration is 200,000 ug/ml (i.e., 200 mg/mL) in Tier 2. Weighing out chemical
for each solvent (i.e., media, DMSO, ethanol) can be done all at once, if convenient, but
solubility testing (at each tier that calls for more than one solvent) is designed to be sequential
- media, then DMSO, then ethanol — in accordance with the solvent hierarchy (see Figure 1).
This allows for testing to stop, rather than continue testing with less preferred solvents, if the
test chemical dissolves in a more preferred solvent. For example, if a chemical is soluble in
medium at a particular tier, testing may stop. Likewise, if a chemical is soluble in DMSO at
any tier, testing need not continue with ethanol. However, since the issue of primary
importance is testing the solvents and concentrations of test chemical required by any one
tier, sequential testing of solvents may be abandoned if the lab can test more efficiently in
another way.

1.

Determination of Solubility

a)

Tier 1 begins with testing 20 mg/mL in Routine Culture Medium (see Table 2).
Approximately 10 mg (10,000 ug) of the test chemical will be weighed into a glass
tube and the weight will be documented. A volume of Routine Culture Medium,
approximately 0.5 mL, will be added to the vessel so that the concentration is 20,000
ug/ml (20 mg/mL). The solution is mixed as specified in Section VIL.D.2.a. If
complete solubility is achieved in media, then additional solubility procedures are not
needed.
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b) Ifthe test chemical is insoluble in medium, proceed to Tier 2 by adding enough

medium, approximately 4.5 mL, to attempt to dissolve the chemical at 2 mg/mL by
using the sequence of mixing procedures specified in Section VIL.D.2.a. If the test
chemical dissolves in medium at 2 mg/mL, no further procedures are necessary. If
the test chemical does NOT dissolve, weigh out approximately 100 mg test chemical
in a second glass tube and add enough DMSO to make the total volume
approximately 0.5 mL (for 200 mg/mL), and attempt to dissolve the chemical as
specified in Section VIL.D.2.a. If the chemical does not dissolve in DMSO, weigh
out approximately 100 mg test chemical in another glass tube and add enough ethanol
to make the total volume approximately 0.5 mL (for 200 mg/mL) and attempt to
dissolve the chemical as specified in Section VIL.D.2.a. If the chemical is soluble in
either solvent, no additional solubility procedures are needed.

If the chemical is NOT soluble in media, DMSO, or ethanol at Tier 2, then continue
to Tier 3 in Table 2 by adding enough solvent to increase the volume of the three
Tier 2 solutions by 10 and attempt to solubilize again using the sequence of mixing
procedures in Section VIL.D.2.a. If the test chemical dissolves, no additional
solubility procedures are necessary. If the test chemical does NOT dissolve, continue
with Tier 4 and, if necessary, Tier 5 using DMSO and ethanol. Tier 4 begins by
diluting the Tier 3 samples with DMSO or ethanol to bring the total volume to 50
mL. The mixing procedures in Section VII.D.2.a are again followed to attempt to
solubilize the chemical. Tier 5 is performed, if necessary, by weighing out another
two more samples of test chemical at ~10 mg each and adding ~50 mL DMSO or
ethanol for a 200 ug/mL solution, and following the mixing procedures in Section
VIIL.D.2.a.

Example: If complete solubility is not achieved at 20,000 ug/mL in Routine Culture
Medium at Tier 1 using the mixing procedures specified in Section VII.D.2.a, then
the procedure continues to Tier 2 by diluting the solution to 5 mL and mixing again
as specified in Section VIL.D.2.a. If the chemical is not soluble in medium, two
samples of ~ 100 mg test chemical are weighed to attempt to solubilize in DMSO and
ethanol at 200,000 ug/mL (i.e., 200 mg/mL). Solutions are mixed following the
sequence of procedures prescribed in Section VII.D.2.a in an attempt to dissolve. If
solubility is not achieved at Tier 2, then the solutions (media, DMSO, and ethanol)
prepared in Tier 2 are diluted by 10 to test 200 ug/mL in media, and 20,000 ug/mL in
DMSO and ethanol. This advances the procedure to Tier 3. Solutions are again
mixed as prescribed in Section VII.D.2.a in an attempt to dissolve. If solubility is
not achieved in Tier 3, the procedure continues to Tier 4, and to 5 if necessary (see
Figure 1 and Table 2).

C-120



In Vitro Cytotoxicity Test Methods BRD Appendix C6

November 2006

Table 2 Determination of Solubility in Routine Culture Medium, DMSO, or Ethanol

TIER

Total Volume
Medium

0.5 mL

5SmL

50 mL

Concentration of Test
Chemical
(Add ~10 mg to a tube.
Add enough medium to
equal the first volume.
Dilute to subsequent
volumes if necessary.)

20,000 ug/mL

(20 mg/mL)

2,000 ug/mL

(2 mg/mL)

200 wg/mL

(0.20 mg/mL)

Total Volume
DMSO/Ethanol

0.5 mL

5SmL

50 mL

Concentration of Test
Chemical
(Add ~100 mg to a
large tube. Add enough
DMSO or ethanol to
equal the first volume.
Dilute to subsequent
volumes if necessary.)

200,000 pg/mL

(200 mg/mL)

20,000 ug/mL

(20 mg/mL)

2,000 ug/mL

(2 mg/mL)

Total Volume
DMSO/Ethanol

50 mL

Concentration of Test
Chemical
(Add ~10 mg to a large
tube. Add enough
DMSO or ethanol to
equal 50 mL.)

200 wg/mL

(0.2 mg/mL)

Equivalent
Concentration on Cells

10,000 ug/mL

(10 mg/mL)

1000 ug/mL

(1 mg/mL)

100 wg/mL

(0.1 mg/mL)

10 ug/mL

(0.01 mg/mL)

1 ug/mL

(0.001 mg/mL)

NOTE: The amounts of test chemical weighed and Routine Culture Medium added

may be modified from the amounts given above, provided that the targeted

concentrations specified for each tier are tested.
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Figure 1. Solubility Flow Chart

TIER 1
STEP 1: 20 mg/mL test chemical (TC) in 0.5 mL medium:
* if TC soluble, then STOP.
* if TC insoluble, then go to STEP 2.
TIER 2
STEP 2: 2 mg/mL TC in medium — increase volume from STEP 1 by 10 (i.e., to 5 mL)
* if TC soluble, then STOP.
* if TC insoluble, then go to STEP 3.
STEP 3: 200 mg/mL TC in DMSO
* if TC soluble, then STOP.
e if TC insoluble, test at 200 mg/mL in ETOH.
* if TC soluble, then STOP.
* If TC insoluble, go to STEP 4.
TIER 3
STEP 4: 0.2 mg/mL TC in medium — increase volume from STEP 2 by 10 (i.e., to 50 mL)
* if TC soluble, then STOP.
* if TC insoluble, test at 20 mg/mL in DMSO — increase volume from STEP 3 by 10
(i.e.,to SmL).
* if TC soluble, then STOP.
* if TC insoluble, test at 20 mg/mL in ETOH — increase volume from STEP 3 by
10 (i.e., to 5 mL).
* if TC soluble, then STOP.
* if TC insoluble, then go to STEP 5.
TIER 4
STEP 5: 2 mg/mL TC in DMSO - increase volume from STEP 4 by 10 (i.e., to 50 mL)
* if TC soluble, then STOP.
* if TC insoluble, test at 2 mg/mL in ETOH — increase volume from STEP 4 by 10
(i.e.,to 50 mL).
* if TC soluble, then STOP.
* if TC insoluble, then go to STEP 6.
TIER 5
STEP 6: 0.2 mg/mL TC in 50 mL DMSO

* if TC soluble, then STOP.
. if TC insoluble, test at 0.2 mg/mL in 50 mL ETOH
* STOP
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2. Mechanical Procedures

a)

b)

The following hierarchy of mixing procedures will be followed to dissolve the test
chemical:

1) Add test chemical to solvent as in Tier 1 of Table 2.
2) Gently mix. Vortex the tube (1 —2 minutes).
3) Iftest chemical hasn’t dissolved, use sonication for up to 5 minutes.

4) If sonication doesn’t work, then warm solution to 37°C for 5 — 60 minutes. This
can be performed by warming tubes in a 37°C water bath or in a CO, incubator at
37°C. The solution may be stirred during warming (stirring in a CO, incubator
will help maintain proper pH).

5) Proceed to Tier 2 (and Tiers 3-5, if necessary of Table 2 and repeat procedures 2-
4).

The preference of solvent for dissolving test chemicals is medium, DMSO, and then
ethanol. Thus, if a test chemical dissolves in more than one solvent at any one
solubility-testing tier, then the choice of solvent follows this hierarchy. For example,
if, at any tier, a chemical is soluble in medium and DMSO, but not ethanol, the
choice of solvent would be medium. If the chemical were insoluble in medium, but
soluble in DMSO and ethanol, the choice of solvent would be DMSO.

After the lab has determined the preferred solvent for the test chemical and before
proceeding to the cytotoxicity testing, the Study Director will discuss the solvent
selection with the Study Management Team (SMT) of the validation study. The
SMT will relate what solvent should be used in the assay for each chemical. If the
laboratory has attempted all solubility testing without success, then the SMT will
provide additional guidance for achieving test chemical solubility. The SMT
anticipates that all validation study test chemicals will be tested in the NRU assays.

E. Preparation of Test Chemicals

[Note: Preparation under red or yellow light is recommended to preserve chemicals that
degrade upon exposure to light.]

1. Test Chemical in Solution

a)

b)

Allow test chemicals to equilibrate to room temperature before dissolving and
diluting.

Prepare test chemical immediately prior to use. Test chemical solutions should not
be prepared in bulk for use in subsequent tests. The solutions must not be cloudy
nor have noticeable precipitate. Each stock dilution should have at least 1-2 mL total
volume to ensure adequate solution for the test wells in a single 96-well plate. The
SMT may direct the Study Director to store an aliquot (e.g., 1 mL) of the highest 2X
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d)

e)

stock solution (e.g., low solubility chemicals) in a freezer (e.g., -70°C) for use in
future chemical analyses.

For chemicals dissolved in DMSO or ethanol, the final DMSO or ethanol
concentration for application to the cells must be 0.5 % (v/v) in the vehicle controls
and in all of the eight test concentrations.

The stock solution for each test chemical should be prepared at the highest

concentration found to be soluble in the solubility test. Thus, the highest test

concentration applied to the cells in each range finding experiment is:

* 0.5 times the highest concentration found to be soluble in the solubility test, if the
chemical was soluble in medium, or

* 1/200 the highest concentration found to be soluble in the solubility test if the
chemical was soluble in ethanol or DMSO.

The seven lower concentrations in the range finding experiment would then be
prepared by successive dilutions that decrease by one log unit each. The following
example illustrates the preparation of test chemical in solvent and the dilution of
dissolved test chemical in medium before application to NHK cells.

Example: Preparation of Test Chemical in Solvent Using a Log Dilution Scheme

If DMSO was determined to be the preferred solvent at Tier 2 of the solubility test
(i.e., 200,000 wg/mL), dissolve the chemical in DMSO at 200,000 ug/mL for the
chemical stock solution.

1) Label eight tubes 1 — 8. Add 0.9 mL solvent (e.g., DMSO) to tubes 2 -- 8.
2) Prepare stock solution of 200,000 ug test chemical/mL solvent in tube # 1.

3) Add 0.1 mL of 200,000 ug/mL dilution from tube #1 to tube #2 to make a 1:10
dilution in solvent (i.e., 20,000 ug/mL).

4) Add 0.1 mL of 20,000 ug/mL dilution from tube #2 to tube #3 to make another
1:10 dilution (i.e., 1:100 dilution from stock solution) in solvent (i.e., 2,000
ug/mL)

5) Continuing making serial 1:10 dilutions in the prepared solvent tubes.

6) Since each concentration is 200 fold greater than the concentration to be tested,
make a 1:100 dilution by diluting 1 part dissolved chemical in each tube with 99
parts of culture medium (e.g., 0.1 mL of test chemical in DMSO + 9.9 mL culture
medium) to derive the eight 2X concentrations for application to NHK cells.
Each 2X test chemical concentration will then contain 1 % v/v solvent. The
NHK cells will have 0.125 mL of culture medium in the wells prior to
application of the test chemical. By adding 0.125 mL of the appropriate 2X test
chemical concentration to the appropriate wells, the test chemical will be diluted
appropriately (e.g., highest concentration in well will be 1,000 ug/mL) in a total
0f 0.250 mL and the solvent concentration in the wells will be 0.5% v/v.
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7) A test article prepared in DMSO or ethanol may precipitate upon transfer into the
Routine Culture Medium. The 2X dosing solutions should be evaluated for
precipitates and the results will be recorded in the workbook. It will be
permissible to test all of the dosing solutions in the dose range finding assay
only. Doses containing test article precipitates should be avoided, and will not be
used in the ICx determinations for either the range finding experiments or the
definitive tests.

Document all test chemical preparations in the Study Workbook.

2. pH of Test Chemical Solutions

Measure the pH of the highest concentration of the test chemical in culture medium using
pH paper (e.g., pH 0 — 14 to estimate and pH 5 — 10 to determine more precise value).
The pH paper should be in contact with the solution for approximately one minute.
Document the pH and note the color of the medium for all dilutions. Do not adjust the

pH.

3. Concentrations of Test Chemical

a)

b)

Range Finder Experiment

Test eight concentrations of the test chemical by diluting the stock solution with a
constant factor covering a large range. The initial dilution series shall be log
dilutions (e.g., 1:10, 1:100, 1:1000, etc.).

The data from any well that has precipitate will be excluded from any calculations.
Main Experiment

[Note: After the range finding assay is completed, the concentration-response

experiment shall be performed three times on three different days for each chemical
(i.e., one plate per day per chemical)]

Depending on the slope of the concentration-response curve estimated from the range
finder, the dilution/progression factor in the concentration series of the main
experiment should be smaller (*Y10 = 1.47). Cover the relevant concentration range
(=210 % and < 90 % effect) preferably with three points of a graded effect, but with a
minimum of two points, one on each side of the estimated ICs, value, avoiding too
many non-cytotoxic and/or 100 %-cytotoxic concentrations. Experiments revealing
less than one cytotoxic concentration on each side of the ICs, value shall be repeated,
where possible, with a smaller dilution factor. Each experiment should have at least
one cytotoxicity value > 10.0 % and < 50.0 % viability and at least one cytotoxicity
value > 50.0 % and < 90.0 % viability. In addition, the dilution scheme shall be
adjusted in subsequent replicate assays (i.e., definitive assays), if necessary, to
increase the number of points on both sides of the ICsj in the 10-90% response range.
(Taking into account pipetting errors, a progression factor of 1.21 is regarded the
smallest factor achievable.)
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Determine which test chemical concentration is closest to the ICs, value (e.g., 50 %
cytotoxicity). Use that value as a central concentration and adjust dilutions higher
and lower in equal steps for the definitive assay.

Maximum Doses to be Tested in the Main Experiments

If minimal or no cytotoxicity was measured in the dose range finding assay, a
maximum dose for the main experiments will be established as follows:

For test chemicals prepared in Routine Culture Medium, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 100 mg/mL, or the maximum soluble dose. Test chemical will be weighed
into a glass tube and the weight will be documented. A volume of Routine
Culture Medium will be added to the vessel so that the concentration is

200,000 ug/mL (200 mg/mL). The solution is mixed as specified in Section
VILD.2.a. If complete solubility is achieved in medium, then 7 additional serial
stock dosing solutions may be prepared from the 200 mg/mL 2X stock. If the
test chemical is insoluble in medium at 200 mg/ml, proceed by adding medium,
in small incremental amounts, to attempt to dissolve the chemical by using the
sequence of mixing procedures specified in Section VIL.D.2.a. The highest
soluble stock solution will be used to prepare the 7 additional serial stock dosing
solutions.

For test chemicals prepared in either DMSO or ethanol, the highest test article
concentration that may be applied to the cells in the main experiments will be
either 2.5 mg/mL, or less, depending upon the maximum solubility in solvent.
Test chemical will be weighed into a glass tube and the weight will be
documented. A volume of the appropriate solvent (determined from the original
solubility test) will be added to the vessel so that the concentration is

500,000 wg/mL (500 mg/mL). The solution is mixed as specified in Section
VILD.2.a. If complete solubility is achieved in the solvent, then 7 additional
serial stock dosing solutions may be prepared from the 500 mg/mL 200X stock.
If the test chemical is insoluble in solvent at 500 mg/ml, proceed by adding
solvent, in small incremental amounts, to attempt to dissolve the chemical by
using the sequence of mixing procedures specified in Section VIL.D.2.a. The
highest soluble stock solution will be used to prepare the 7 additional serial stock
dosing solutions.

¢) Test Chemical Dilutions

The dosing factor of 3.16 (= *V10) divides a log into two equidistant steps, a factor of
2.15 (=>10) divides a decade into three steps. The factor of 1.47 (= °V10) divides a
log into six equidistant steps, and the factor of 1.21 (= 12410) divides the log into 12

steps.
EXAMPLE:
10 31.6 100
10 21.5 46.4 100
10 14.7 21.5 31.6 46.4 68.1 100
10 12.1 | 147 | 17.8 | 21.5 [ 26.1 |31.6 |38.3 | 464 |56.2 |68.1 |82.5 |100
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The technical production of decimal geometric concentration series is simple. An
example is given for factor 1.47:

Dilute 1 volume of the highest concentration by adding 0.47 volumes of diluent. After
equilibration, dilute 1 volume of this solution by adding 0.47 volumes of
diluent...(etc.).

F. Test Procedure

o o w >

™

1.

96-Well Plate Configuration

The NHK NRU assay for test chemicals will use the 96-well plate configuration shown in
Figure 2.

Figure 2. 96-Well Plate Configuration for Positive Control and Test Chemical Assays

1 2 3 4 5 6 7 8 9 10 11 12

VCb |VCb [Cib |Cb |[Csb [Csb |Csb [Csb |Cib [Csb | VCb | VCb
VCb | VC |[C G, C; Cs Cs Cs G Cs VC | VCb

VCb | VC |[C G, C; Cs Cs Cs G Cs VC | VCb

VCb |VC [C G, C; Cs Cs Cs G Cs VC | VCb

VCb |VC [C G, C; Cs Cs Cs G Cs VC | VCb

VCb |VC [C G, C; Cs Cs Cs G Cs VC | VCb

VCb |VC [C G, C; Cs Cs Cs G Cs VC | VCb

VCb |VCb [Cb |Cb |[Csb [Csb |Csb [Csb |Cib [Csb | VCb | VCb

VC = untreated VEHICLE CONTROL (mean viability set to 100 %)

C-Cs= Test Chemicals or Positive Control (SLS) at eight concentrations
(C1 = highest, C8 =lowest)

b = BLANKS (contain no cells)

VCb = VEHICLE CONTROL BLANK

Application of Test Chemical

Two optional methods for rapidly applying the 2X dosing solutions onto the 96-well
plates may be utilized.

1) The first method is to add each of the 2X dosing solutions into labeled, sterile
reservoirs (e.g., Corning/Costar model 4870 sterile polystyrene 50 mL reagent
reservoirs or Corning/Transtar model 4878 disposable reservoir liners, 8-channel; or
other multichannel reservoirs).
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b)

c)

2) The second method utilizes a “dummy” plate (i.e., an empty sterile 96-well plate)
prepared to hold the dosing solutions immediately prior to treatment of the test plate
(with cells). The test chemical and control dosing solutions should be dispensed into
the dummy plate in the same pattern/order as will be applied to the plate containing
cells. More volume than needed for the test plate (i.e. greater than 125 ul/well)
should be in the wells of the dummy plate.

At the time of treatment initiation, a multi-channel micropipettor is used to transfer the
2X dosing solutions, from the reservoirs or dummy plate, to the appropriate wells on the
treatment plate (as described in step c. below). These methods will ensure that the dosing
solutions can be transferred rapidly to the appropriate wells of the test plate to initiate
treatment times and to minimize the range of treatment initiation times across a large
number of treatment plates, and to prevent “out of order” dosing. Do not use a
multichannel repeater pipette for dispensing test chemical to the plates.

After 48 - 72 h (i.e., after cells attain 20+ % confluency [see Section VII.C.4(h)])
incubation of the cells, add 125 pl of the appropriate concentration of test chemical, the
PC, or the VC (see Figure 2 for the plate configuration) directly to the test wells. Do not
remove Routine Culture Medium for re-feeding the cells. The dosing solutions will be
rapidly transferred from the 8-channel reservoir (or dummy plate) to the test plate using a
single delivery multi-channel pipettor. For example, the VC may be transferred first (into
columns 1, 2, 11, and 12), followed by the test article dosing solutions from lowest to
highest dose, so that the same pipette tips on the multi-channel pipettor can be used for
the whole plate. [The Vehicle Control blank (VCb) wells (column 1, column 12, wells
A2, Al1, H2, H11) will receive the Vehicle Control dosing solutions (which should
include any solvents used). Blanks for wells A3 — A10 and H3 — H10 shall receive the
appropriate test chemical solution for each concentration (e.g., wells A3 and H3 receive
C, solution). The test chemical blanks in rows A and H will be used for their respective
test chemical concentrations.] Incubate cells for48 h+ 0.5 h (37°C £ 1°C, 90 %+ 5 %
humidity, and 5.0 % = 1 % CO,/air).

Positive Control: For each set of test chemical plates used in an assay, a separate plate of
positive control concentrations will be set up following the concentration range
established in the development of the positive control database in Phase I of the
Validation Study. If multiple sets of test chemical plates are set up, then clearly
designate the positive control plates for each set; each set will be an individual entity.
The mean ICsy + two and a half standard deviations (SD) for the SLS acceptable tests
from Phases Ia and Ib (after the removal of outliers) are the values that will be used as an
acceptance criterion for test sensitivity for the NHK NRU assay. This plate will follow
the same schedule and procedures as used for the test chemical plates (including
appropriate chemical concentrations in the appropriate wells — see sections VIL.F.1 and
F.2)..

Microscopic Evaluation

After at least 46 h treatment, examine each plate under a phase contrast microscope to

identify systematic cell seeding errors and growth characteristics of control and treated
cells. Record any changes in morphology of the cells due to the cytotoxic effects of the
test chemical, but do not use these records for any quantitative measure of cytotoxicity.
Undesirable growth characteristics of control cells may indicate experimental error and
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may be cause for rejection of the assay. Use the following Visual Observations Codes in
the description of cell culture conditions.

Visual Observations Codes

Note Code Note Text
1 Normal Cell Morphology
2 Low Level of Cell Toxicity
3 Moderate Level of Cell Toxicity
4 High level of Cell Toxicity
1P Normal Cell Morphology with Precipitate
2P Low Level of Cell Toxicity with Precipitate
3P Moderate Level of Cell Toxicity with Precipitate
4P High level of Cell Toxicity with Precipitate
5P Unable to View Cells Due to Precipitate

4. Measurement of NRU

a)

b)

c)
d)

e)

Carefully remove (i.e., “dump”) the Routine Culture Medium (with test chemical)
and rinse the cells very carefully with 250 pL pre-warmed D-PBS. Remove the
rinsing solution by dumping and remove excess by gently blotting on sterile paper
towels. Add 250 pL NR medium (to all wells including the blanks) and incubate
(37°C £ 1°C, 90 % £ 5 % humidity, and 5.0 % £ 1 % CO»/air) for 3#0.1 h. Observe
the cells briefly during the NR incubation (e.g., between 2 and 3 h — Study Director‘s
discretion) for NR crystal formation. Record observations in the Study Workbook.
Study Director can decide to reject the experiment if excessive NR crystallization has
occurred.

After incubation, remove the NR medium, and carefully rinse cells with 250 pL pre-
warmed D-PBS.

Decant and blot D-PBS from the plate. (Optionally: centrifuge the reversed plate.)

Add exactly 100 pL NR Desorb (ETOH/acetic acid) solution to all wells, including
blanks.

Shake microtiter plate rapidly on a microtiter plate shaker for 20 — 45 min to extract
NR from the cells and form a homogeneous solution. Plates should be protected
from light by using a cover during shaking.

Plates should be still for at least five minutes after removal from the plate shaker (or
orbital mixer). Observe the wells for bubbles. Measure the absorption (within 60
minutes of adding NR Desorb solution) of the resulting colored solution at 540 nm =
10 nm in a microtiter plate reader (spectrophotometer), using the blanks as a
reference. [Phases la and Ib data show the mean OD value for the plate blanks to be
0.055 + 0.035 for NHK cells (+ 2.5 standard deviations; data from 3 labs; N = 156).
Use this range as a guide for assessment of the blank values.] Save raw data in the
Excel format as provided by the SMT.
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5. Quality Check of Assay

a)

b)

Test Acceptance Criteria

1) A test meets acceptance criteria, if the ICsy for SLS is within two and a half (2.5)
standard deviations of the historical mean established by the Test Facility (as per
VIL.F.2.c).

2) A test meets acceptance criteria if the left and the right mean of the VCs do not
differ by more than 15.0 % from the mean of all VCs.

3) A test meets acceptance criteria if:
* atleast one calculated cytotoxicity value > 10.0 % and < 50.0 % viability and
e atleast one calculated cytotoxicity value > 50.0 % and < 90.0 % viability.

4) A test meets acceptance criteria if the r* (coefficient of determination) value
calculated for the Hill model fit (i.e., from PRISM® software) is > 0.90. A test
does not meet acceptance criteria if the r* value is < 0.80. If the r* value is > 0.80
and < 0.90 (“gray zone”), then the SMT will evaluate the model fit and make the
determination of whether or not the test meets the acceptance criteria and relate
the information to the Study Director.

[Note: All acceptance criteria must be met for an assay to be considered acceptable.]

[A corrected mean ODs4g + 1onm OF 0.205 - 1.645 for the VCs is a target range but will
not be a test acceptance criterion. Range determined from Phase Ib VC OD values
from 3 laboratories (mean = 2.5 standard deviations, N = 69).]

Checks for Systematic Cell Seeding Errors

To check for systematic cell seeding errors, untreated VCs are placed both at the left
side (row 2) and the right side (row 11 for the test plates) of the 96-well plate.
Aberrations in the cell monolayer for the VCs may reflect a volatile and toxic test
article present in the assay.

Checks for cell seeding errors may also be performed by examining each plate under
a phase contrast microscope to assure that cell quantity is consistent.

Quality Check of Concentration-Response

The 1Cs derived from the concentration-response of the test chemicals should be
backed by preferably three responses > 10 and < 90 % inhibition of NRU and at least
two responses, one on either side of the ICs value (see sections VIL.E.3.b and
VIIL.F.5.a.3). Ifthis is not the case, and the concentration progression factor can be
easily reduced, reject the experiment and repeat it with a smaller progression factor.
In addition, the dilution scheme shall be adjusted in subsequent replicate assays, if
necessary, to increase the number of points on both sides of the ICs, in the 10-90%
response range. Numerical scoring of the cells (see VII.F.3) should be determined
and documented in the Study Workbook.
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G. Data Analysis

VIII.

A calculation of cell viability expressed as NRU is made for each concentration of the test
chemical by using the mean NRU of the six replicate values (minimum of four acceptable
replicates wells) per test concentration. The Study Director will use good biological/scientific
judgment for determining “unusable” wells that will be excluded from the statistical analysis.
This value is compared with the mean NRU of all VC values (provided VC values have met
the VC acceptance criteria). Relative cell viability is then expressed as percent of untreated
VC. Ifachievable, the eight concentrations of each chemical tested will span the range of no
effect up to total inhibition of cell viability. Data from the microtiter plate reader shall be
transferred to the Excel® spreadsheet (template with macros provided by the SMT) that will
automatically determine cell viability and perform statistical analyses (including
determination of outliers).

The concentration of a test chemical reflecting a 20 %, 50 %, and 80 % inhibition of cell
viability (i.e., the ICy, ICso, and ICgy) is determined from the concentration-response by
applying a Hill function to the concentration-response data. Statistical software (e.g.,
GraphPad PRISM® 3.0) specified by the SMT shall be used to calculate 1C,, ICso, and 1Cg
values (and the associated confidence limits) for each test chemical. In addition, the SMT
shall provide guidelines for calculating ICx values and confidence limits. The Testing
Facility shall report data using at least three (3) significant figures and shall forward the
results from each assay to the SMT/biostatistician through the designated contacts in
electronic format and hard copy upon completion of testing. The SMT will be directly
responsible for the statistical analyses of the Validation Study data.
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Appendix D1

SAS Code for ANOVA and Contrasts
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options nodate nonumber;
libname 1lib "S:\NIEHS\EXP Studies\BasicResearch\Haseman\Cytotoxicity
Validation\Post Phase III Analysis and Data\data sets";

proc sort data=lib.anovadata; by chemical cell lab;

ods trace on;

ods listing close;

ods output OverallANOVA=temp;

ods output Contrasts=templ;

proc glm data=lib.anovadata;

class lab;

by chemical cell;

model log ic50=lab;

contrast 'Comparing IIVS to FRAME and ECBC'
lab -.5 -.5 1;

contrast 'Comparing ECBC to FRAME and IIVS'
lab 1 -.5 -.5;

contrast 'Comparing FRAME to ECBC and IIVS'
lab -.5 1 -.5;

run;ods listing;
*proc print data=templ;run;

data lib.contrast results; set templ;
keep chemical cell Source ProbF;
run;

*proc print data=lib.contrast results;run;

data lib.anova results; set temp;

if Source="Error" then delete;

if Source="Corrected Total" then delete;
keep chemical cell ProbF;

run;

proc sort data=lib.anova results; by chemical cell;

/*proc print data=lib.anova results;
var chemical cell ProbF;
run; */

data temp;

set lib.anova results;

keep chemical cell ProbF;

run;

proc export data=temp
outfile='S:\NIEHS\EXP Studies\BasicResearch\Haseman\Cytotoxicity

Validation\Post Phase III Analysis and Dataldata sets\Anova Results.txt'
dbms=TAB;

run;
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dm 'output; clear';
dm 'log; clear';
R R R I b b S b b I e b I b b b I b b b 2h b b 2 b b I a2 S b e 2h b I 2 b b I b b 2 Sh b e b b 2 b b I I b b I 2 b b b ah b 2 2h b I 2h a4

*

*filename: task3.sas

*creation date: 08/02/06

*study:niceatm

*investigator:

*purpose: perform the individual lab regressions (tasks 1-4)
* note: 3 models are fit:

* (a) full model

* (b) reduced model with separate intercepts + common slope
* (c) separate intercepts + separate slopes model
*authors:mike riggs

*input data medium: sas data sets
*

KRR AR R AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A AR AR A AR A AR A AR A Ak A Ak Ak kA Ak kA Ak kA hkkhkk kK.
’
*

*

*compare rc to niceatm regressions, by cell type
*note: the input data set anal3 was created by taking the 47 3t3
*chemicals and the 51 nhk chemicals and computing their

*means by cell line
*

*
*

LR I R I S b I S b I S b I Sb b I Ib b I S b S S S e S S S b e S b S b S IR I S b I S R S b S S R S 2 S 2 S b S b S b S Y
’

proc mixed data=anal3 maxiter=200;
by celline;
class est type;
model log 1ld50=est type logic50 lab est type*logic50 lab/outpredm=predat;

titlel 'ancova model (estimation type = trt) log-scale lab regressions, by
cell line';

title2 '(test for slope differences)';
run;

quit;

****compute the full-model rsquare from the model residuals and predictions
* kK .

****note: proc mixed does not compute rsqg, so you need to do it
yourself***;

data pred3t3 prednhk;

set predat;

if celline='3t3' then output pred3t3;
else output prednhk;
run;

proc summary data=pred3t3 nway;
var log 1d50;
output out=sumdat

mean= mean ;

run; B

data pred3t3;
if n =1 then set sumdat;
set pred3t3;
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run;

data comp;
set pred3t3 end=eof;
sst+((log 1d50- mean )**2);
sse+ (resid**2);

n=n_;
if eof then output;

run;

data comp;

set comp;
rsg=(sst-sse) /sst;
label mean ='response*mean'

sst='total sum*of squares'
sse='error sum*of squares'
rsg='r-squared';

run;

proc print data=comp split='*";

var n mean sst sse rsqg;

format rsqg 5.3;
titlel 'full ancova model r-square for 3t3 cell line
run;

proc summary data=prednhk nway;
var log 1d50;
output out=sumdat

mean=_mean_;

run;

data prednhk;
if n =1 then set sumdat;
set prednhk;

run;

data comp;
set prednhk end=eof;
sst+((log 1d50- mean )**2);
sse+ (resid**2);

n=n_;
if eof then output;

run;

data comp;

set comp;

rsg=(sst-sse) /sst;

label mean ='response*mean'
sst='total sum*of squares'
sse='error sum*of squares'
rsg='r-squared';
run;

proc print data=comp split='*"';
var n mean sst sse rsq;
format rsq 5.3;

(task 3)';

November 2006



In Vitro Cytotoxicity Test Methods BRD Appendix D2 November 2006

titlel 'full ancova model r-square for nhk cell line (task 3)';
run;

proc mixed data=anal3 maxiter=200;

by celline;

class est type;

model log 1d50=est type est type*logicb0 lab/noint solution cl alpha=0.05;
* the following contrast is the simultaneous test of equal intercepts and
slopes ***;

contrast 'lab vs. rc' est type -1 1,

est type*logic50 lab -1 1;

titlel 'ancova model (trt=estimation type) log-scale lab regressions, by
cell line';

title2 '(separate slope estimates)';
run;
quit;

proc mixed data=anal3 maxiter=200;
by celline;
model log 1d50=logic50 lab/solution cl alpha=0.05;

titlel 'ancova model (estimation type = trt) log-scale lab regressions, by
cell line';

title2 ' (estimate homogeneous slope with single intercept)';
run;
quit;
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APPENDIX E
Neutral Red Dye Experiments

Appendix E1: Institute for /n Vitro Sciences (IIVS) Assessment of Protocol Variables in
the NICEATM/ECVAM Evaluation of Cytotoxicity Assays

ITVS performed experiments using the 3T3 cells and the NRU test methods before the
NICEATM/ECVAM validation study was initiated. The laboratory examined: optimal
solvent concentrations (DMSO and ETOH), cell seeding densities, doubling times, and
exposure duration of a test chemical (24, 48, and 72-hour exposures). Data are presented in
the appendix.

Appendix E2: Neutral Red (NR) Dye Experiments —3T3 Cells

ITVS performed three sets of experiments to compare the optical density (OD) readings
obtained in an NRU assay using various concentrations of NR dye and different incubation
periods.
e Experiment 1: NR Stain Time Course in 3T3 Cells; NRU incubation times:
0.25, 0.50, 1.0, 2.0, and 3.0 hour.
*  Experiment 2: Neutral Red Stain Prepared in DMEM/5%NCS; Test of NR
Preparation 1 Day Prior to Use; Tested in 90-100% Confluent 3T3 Cultures
*  Experiment 3: Neutral Red Stain Prepared in DMEM/5%NCS; Filtered
Immediately before Use; Tested in 90-100% Confluent 3T3 Cultures

Appendix E3: Neutral Red (NR) Dye Experiments — NHK Cells

ITVS performed three sets of experiments to compare the optical density (OD) readings
obtained in an NRU assay using various concentrations of NR dye and different incubation
periods.
e Experiment 1: NR Stain Time Course in NHK Cells; NRU incubation times:
0.25, 0.50, 1.0, 2.0, and 3.0 hour.
*  Experiment 2: Neutral Red Stain Prepared in KGM; Test of NR Preparation 1
Day Prior to Use; Tested in 90-100% Confluent NHK Cultures
*  Experiment 3: Neutral Red Stain Prepared in KGM; Filtered Immediately
before Use; Tested in 90-100% Confluent NHK Cultures
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Appendix E4: Neutral Red (NR) Dye Experiments — Concentration vs Time — 3T3 Cells

ECBC performed experiments using the 3T3 cells and the NRU test methods.
* invitro cytotoxicity NRU tests (3T3 cells) using SLS (range = 100 ug/mL to
6.7 ug/mL)
* NR dye mixed with DMEM culture medium with 10% NCS; final
concentrations = 25 ug/mL and 50 ug/mL
*  Tests performed with two NRU incubation times: 1 hour and 3 hours

. Mean Vehicle
NRU Incubation
ug NR dye/mL T — Control ODsy4
Value
25 1 0.255
25 3 0.508
50 1 0.330
50 3 0.457
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Appendix E1

Institute for In Vitro Sciences (IIVS) Assessment of Protocol Variables in

the NICEATM/ECVAM Evaluation of Cytotoxicity Assays
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INSTITUTE FOR IN VITRO SCIENCES (IIVS)
ASSESSMENT OF PROTOCOL VARIABLES IN THE NTP EVALUATION
OF CYTOTOXICITY ASSAYS
APRIL 2002

BALB/c 3T3 Cells

L What is the acceptable solvent concentration?

Two solvents, DMSO and ETOH, were assayed in the 3T3 assay to determine
acceptable concentrations. Multiple exposure times were assessed since the final
assay exposure time was not yet established. Various cell seeding concentrations
were tested since these experiments were run concurrently with others which used to
determine optimal seeding density.

Table 1.
ETOH | |
Date 2% 1% 0.50% Seeding Density
48hour | 2/26/02| 58%| 72% 100% 9X10’ cells/ml ‘
2/26/02| 49%| 73% 102% 4.5X10° cells/ml
72hour | 2/26/02| 67%| 75% 105% 9X10° cells/ml
2/26/02| 68%| 82% 108% 4.5X10° cells/ml
DMSO |
Date 2% 1% 0.5%| 0.4% 0.3%| 0.2% 0.1%|Seeding Density
24hour | 3/19/02 76% 91%| 92% 99%| 100%| 101.6%[2X10"cells/ml
48hour | 2/26/02| 25%| 54% 83% 9X10° cells/ml
2/26/02| 27%| 56% 78% 4.5X10° cells/ml
3/19/02 116% 123%| 122% 120%| 117%]| 108.8%]|1X10*cells/ml
72hour | 2/26/02| 20%| 52% 86% 9X10° cells/ml
2/26/02| 19%| 56% 93% 4.5X10° cells/ml
3/19/02 58% 89%| 102% 102%]| 112%| 110.1%|5X10° cells/ml

We concluded from these experiments that 0.5% ETOH was the optimal ETOH
concentration (little to no toxicity), and that 0.5% was probably acceptable for DMSO
as a trade-off between slight toxicity and ability to test chemicals to higher does
levels.
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From about the middle of March 2002 on, we used 0.5% in all of our experiments
where DMSO was called for as a solvent. This gave us a number of opportunities to
further determine the toxicity of DMSO by comparing the solvent control wells with
the media control wells in the same experiment.

Table 2.
DMSO
Date & Exposure OD Assay Medium OD Solvent % Survival in
Time Wells Wells Solvent
24hour 3/19/02 0.502 0.474 94.5%
0.441 0.394 89.4%
48hour 3/19/02 0.587 0.536 91.4%
0.582 0.545 93.6%
72hour 3/19/02 0.687 0.601 87.6%
0.666 0.588 88.3%

The average survival in 0.5% DMSO from Table 2 was 90.8%.
II. Doubling Time Experiments

We ran a series of experiments designed primarily to determine the appropriate original
seeding density for 24, 48, and 72 hour exposure times. We judged our results on visual
observations of the cells at the conclusion of the experiment (control cells should be just
confluent at 24, 48, or 72 hours), and on the shape of the growth curve.

Figure 1.
3T3 Density Growth Curves, seeded 2/17/2002?
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Figure 2.

3T3 Density Growth Curves, 2/26/02 seeding

1.000 \
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| —+—9.0x10"3 —a—4.5x10"3 |

We have concluded from these growth curves that our 3T3 cells have a doubling time of
about 19 hours and that cell concentration of: 1x10” cells/ml (24hour); 5x10° cells/ml
(48hour); and 2.5x10° (72hour) are acceptable.

III.  Exposure Duration

The exposure question was first raised by Richard Clothier who indicated that a paper by
Riddell, et al. (1986) showed a number of chemicals whose toxicity changed greatly between
a 24 hour and a 72 hour exposure (for 25/50 materials there was little change and for 25/50
materials there was a change). We examined the paper and chose to investigate six
chemicals that showed some of the largest differences between 24 hour and 72 hour.

Our initial studies gave similar results to those of Riddell et al. (1986). However we felt that
the cell number for the longer exposures was not optimal, and we conducted additional
studies to determine a standard seeding density for each exposure period. Using this
methodology we looked at the 6 materials in a standardized fashion at 24, 48 and 72 hours.
Our results are shown in Fig. 3.
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Figure 3.
CHANGES IN TOXICITY WITH IN VITRO EXPOSURE TIME (6 NEW CPDS)
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In this figure the historic Halle et al. (1992) data are shown as small blue dots and the
regression line as a dark black line. To add perspective we have included the Riddell, et al.
(1986) data as a light blue diamond (24hour) or a dark blue diamond (72hour). Arrows
emerging from certain points indicate that the value is less than or greater than that point.
Our values are graphed in increasing shades of green from light (24hour) to dark (72hour).
All green values are averages of at least two separate experiments. It appears that our data
are somewhat different than Riddell, et al. (1986), i.e., most differences are not as great as
originally seen. Nonetheless the values, as expected, do become more toxic with increased
exposure time. We feel that 48 hours is probably the optimal time for these data if the Halle
regression is considered some type of a standard.

Next we asked whether a 48 hour exposure time would affect our earlier results with the 11
chemicals presented in the Guidance Document (ICCVAM 2001b). If these numbers were
changed significantly, this might cause us to make significant modification to our guidance.

To assess the effect of increasing exposure time on the 11 chemicals, we tested them with
exposure times of 24, 48 and 72 hours as shown in Fig. 4.
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Figure 4.
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The data shown on the graph are averages of duplicate experiments. It can be seen that
although each of the chemicals becomes more toxic with increased exposure, all points are
still within the 0.5 log range of the regression line. It again appears that 48 hour exposure fits
the regression more closely, however we regraphed the data in Fig. 5 to show the regression

line and statistics for each of the new sets of data.
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Figure 5.

COMPARISON OF EXPOSURE TIMES
11 Guidance Document Compounds - BALB/C 3T3 CELLS
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In this figure it can be seen that all the regression lines for the 3 new time points plus the
Guidance Document data (red triangles) fall with in the regression boundaries. It again
appears that the 48 hour values best fit the original regression line.

We now feel that for the 3T3 cells an extended exposure period (>24hour) should be used,
and that 48 hours seems to help identify the more toxic compounds while not over estimating

the less toxic ones.
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http://iccvam.niehs.nih.gov/ [accessed 01 November 2006].
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Neutral Red (NR) Dye Experiments — 3T3 Cells — IIVS
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Test Facility : 1IVS

Chemical Code : N/A

2nd Chem. Code*: NRU

Study Number.: R&D - NR Stain Time Course in 3T3

96-Well Plate ID : 1
Experiment ID : RD96023T

96-WELL PLATE MAP

E-15

1 2 3 4 5 6 7 8 9 10 11 12
A Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
B Blank Blank
C Blank Blank
D Blank 3hr 3hr 2hr 2hr 1hr 1hr 30 min 30 min 15 min 15 min Blank
E Blank Blank
F Blank Blank
G Blank Blank
H Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
RAW ABSORBANCE DATA (ODsso)
1 2 3 4 5 6 7 8 9 10 11 12
A 0.048 0.046 0.045 0.047 0.047 0.046 0.046 0.044 0.044 0.043 0.044 0.038
B 0.048 0.753 0.794 0.595 0.607 0.415 0.396 0.267 0.282 0.219 0.213 0.039
C 0.047 0.866 0.766 0.668 0.668 0.406 0.391 0.257 0.256 0.227 0.220 0.038
D 0.046 0.844 0.794 0.607 0.622 0.393 0.387 0.228 0.262 0.213 0.217 0.038
E 0.046 0.717 0.805 0.627 0.610 0.384 0.375 0.239 0.266 0.210 0.206 0.038
F 0.044 0.776 0.769 0.618 0.665 0.378 0.398 0.277 0.301 0.186 0.202 0.038
G 0.043 0.717 0.807 0.639 0.616 0.385 0.349 0.265 0.269 0.211 0.195 0.036
H 0.044 0.044 0.045 0.044 0.045 0.045 0.043 0.043 0.045 0.045 0.041 0.036
CORRECTED ABSORBANCE (Sample ODsso - Mean Blank ODsso)
1 2 3 4 5 6 7 8 9 10 11 12
A 0.005 0.003 0.002 0.004 0.004 0.003 0.003 0.001 0.001 0.000 0.001 -0.005
B 0.005 0.710 0.751 0.552 0.564 0.372 0.353 0.224 0.239 0.176 0.170 -0.004
C 0.004 0.823 0.723 0.625 0.625 0.363 0.348 0.214 0.213 0.184 0.177 -0.005
D 0.003 0.801 0.751 0.564 0.579 0.350 0.344 0.185 0.219 0.170 0.174 -0.005
E 0.003 0.674 0.762 0.584 0.567 0.341 0.332 0.196 0.223 0.167 0.163 -0.005
F 0.001 0.733 0.726 0.575 0.622 0.335 0.355 0.234 0.258 0.143 0.159 -0.005
G 0.000 0.674 0.764 0.596 0.573 0.342 0.306 0.222 0.226 0.168 0.152 -0.007
H 0.001 0.000 0.002 0.001 0.002 0.002 0.000 0.000 0.002 0.002 -0.002 -0.007
[ Mean Blank =] 0.043 |
RELATIVE VIABILITY (% OF VEHICLE CONTROL)
1 2 3 4 5 6 7 8 9 10 11 12
A
B 95.8% 101.4% | 74.5% 76.1% 50.2% 47.6% 30.2% 32.2% 23.7% 22.9%
C 111.1% | 97.6% 84.3% 84.3% 49.0% 46.9% 28.9% 28.7% 24.8% 23.9%
D 108.1% | 101.4% | 76.1% 78.1% 47.2% 46.4% 24.9% 29.5% 22.9% 23.5%
E 91.0% 102.8% | 78.8% 76.5% 46.0% 44.8% 26.4% 30.1% 22.5% 22.0%
F 98.9% 98.0% 77.6% 83.9% 45.2% 47.9% 31.6% 34.8% 19.3% 21.4%
G 91.0% 103.1% | 80.4% 77.3% 46.1% 41.3% 29.9% 30.5% 22.6% 20.5%
H
3hr 3hr 2hr 2hr 1hr 1hr 30min 30min  15min 15 min
Conc. (ug/mL) :
Mean Corr. OD :[ 0.736 0.746 0.582 0.588 0.350 0.339 0.212 0.229 0.168 0.166
SD:| 0.064 0.018 0.026 0.028 0.014 0.018 0.019 0.016 0.014 0.010
Mean 3 hour:| 0.741
Mean Blank :| 0.043
% of 3 hour:| 99.3% 100.7%  78.6% 79.4% 47.3% 45.8% 28.6% 31.0% 22.6% 22.3%
SD:[ 8.6% 2.4% 3.5% 3.7% 1.9% 2.5% 2.5% 2.2% 1.9% 1.3%
% CV:| 8.63% 2.37% 4.42% 4.72% 4.08% 5.42% 8.73% 7.14% 8.22% 5.76%
hours 3 2 1 0.50 0.25
% of 3 hour: 100.0%  79.0% 46.5% 29.8% 22.5%
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Neutral Red Uptake
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Neutral Red Stain Prepared in DMEM5%NCS - TEST OF NR PREP 1 DAY PRIOR TO USE
Tested in 90-100% Confluent 3T3 Cultures

96-WELL PLATE MAP

Note: Significant crystal formation was observed in the DMEM5%NCS/NR prepared 1 day prior,

and the color was essentailly medium-colored. Much NR stain stripped out of solution.
No ppt or crystalization observed in the wells during the NR loading of cells.
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1 2 3 4 5 6 7 8 9 10 11 12
A Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
B Blank Blank
(03 Blank 50 ug/ml 50 ug/ml 33 ug/ml Blank
D Blank Prepared and filtered Filtered before use Filtered before use Blank
E Blank in evening before use Blank
F Blank Filtered before use Blank
G Blank Blank
H Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
RAW ABSORBANCE DATA (ODsso)
1 2 3 4 5 6 7 8 9 10 11 12
A 0.045 0.045 0.045 0.044 0.056 0.056 0.056 0.057 0.053 0.051 0.051 0.052
B 0.043 0.383 0.459 0.417 0.541 0.631 0.639 0.635 0.637 0.686 0.656 0.052
C 0.045 0.389 0.397 0.379 0.557 0.536 0.621 0.559 0.590 0.618 0.612 0.051
D 0.043 0.383 0.429 0.350 0.539 0.575 0.545 0.629 0.613 0.658 0.652 0.053
E 0.042 0.361 0.345 0.334 0.579 0.585 0.577 0.573 0.626 0.635 0.599 0.051
F 0.044 0.368 0.412 0.374 0.582 0.588 0.578 0.572 0.687 0.647 0.641 0.050
G 0.042 0.415 0.451 0.422 0.600 0.620 0.616 0.632 0.572 0.744 0.637 0.050
H 0.044 0.042 0.043 0.043 0.057 0.059 0.055 0.057 0.050 0.057 0.050 0.054
CORRECTED ABSORBANCE (Sample ODsso - Mean Blank ODsso)
1 2 3 4 5 6 7 8 9 10 11 12
A 0.002 0.002 0.002 0.001 0.013 0.013 0.013 0.014 0.010 0.008 0.008 0.009
B 0.000 0.340 0.416 0.374 0.498 0.588 0.596 0.592 0.594 0.643 0.613 0.009
C 0.002 0.346 0.354 0.336 0.514 0.493 0.578 0.516 0.547 0.575 0.569 0.008
D 0.000 0.340 0.386 0.307 0.496 0.532 0.502 0.586 0.570 0.615 0.609 0.010
E -0.001 0.318 0.302 0.291 0.536 0.542 0.534 0.530 0.583 0.592 0.556 0.008
F 0.001 0.325 0.369 0.331 0.539 0.545 0.535 0.529 0.644 0.604 0.598 0.007
G -0.001 0.372 0.408 0.379 0.557 0.577 0.573 0.589 0.529 0.701 0.594 0.007
H 0.001 0.000 0.000 0.000 0.014 0.016 0.012 0.014 0.007 0.014 0.007 0.011
[ Mean Blank = | 0.052 |(Only the 14 wells from the 33 ug/ml group)
Neutral Red Stain Concentration
Conc. (ug/mL) : 50.0 50.0 33.0
Mean Corr. OD :| 0.340 0.372 0.336 0.523 0.546 0.553 0.557 0.578 0.621 0.590
SD: 0.019 0.042 0.035 0.025 0.034 0.035 0.035 0.040 0.045 0.023
Group mean
corr OD: 0.349 0.545 0.596
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Tested in 90-100% Confluent 3T3 Cultures

96-WELL PLATE MAP

Neutral Red Stain Prepared in DMEM5%NCS/Filtered immediately before use

Concentration Neutral Red

/m
e

1 2 3 4 5 6 7 8 9 10 11 12
A Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
B Blank | 50 ug/ml | 50 ug/ml | 28 ug/ml | 28 ug/ml | 16 ug/ml | 16 ug/ml | 9ug/ml | 9ug/ml | 5ug/ml | 5 ug/ml
C Blank
D Blank Empty
E Blank
F Blank
G Blank
H Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
RAW ABSORBANCE DATA (ODsso)
1 2 3 4 5 6 7 8 9 10 11 12
A 0.076 0.051 0.05 0.045 0.044 0.041 0.041 0.041 0.039 0.038 0.037 0.037
B 0.058 0.553 0.535 0.58 0.587 0.421 0.353 0.225 0.221 0.149 0.145 0.037
C 0.053 0.561 0.503 0.517 0.549 0.338 0.345 0.213 0.203 0.144 0.155 0.035
D 0.048 0.493 0.527 0.489 0.495 0.351 0.331 0.196 0.196 0.143 0.161 0.038
E 0.047 0.491 0.497 0.528 0.571 0.312 0.321 0.188 0.195 0.132 0.172 0.038
F 0.073 0.606 0.697 0.53 0.6 0.36 0.373 0.239 0.218 0.143 0.163 0.036
G 0.072 0.63 0.497 0.563 0.592 0.399 0.39 0.235 0.21 0.145 0.157 0.037
H 0.056 0.089 0.055 0.043 0.045 0.041 0.04 0.039 0.039 0.042 0.04 0.036
CORRECTED ABSORBANCE (Sample ODsso - Mean Blank ODsso)
1 2 3 4 5 6 7 8 9 10 11 12
A 0.033 0.008 0.007 0.002 0.001 -0.002 -0.002 -0.002 -0.004 -0.005 -0.006 -0.006
B 0.015 0.510 0.492 0.537 0.544 0.378 0.310 0.182 0.178 0.106 0.102 -0.006
C 0.010 0.518 0.460 0.474 0.506 0.295 0.302 0.170 0.160 0.101 0.112 -0.008
D 0.005 0.450 0.484 0.446 0.452 0.308 0.288 0.153 0.153 0.100 0.118 -0.005
E 0.004 0.448 0.454 0.485 0.528 0.269 0.278 0.145 0.152 0.089 0.129 -0.005
F 0.030 0.563 0.654 0.487 0.557 0.317 0.330 0.196 0.175 0.100 0.120 -0.007
G 0.029 0.587 0.454 0.520 0.549 0.356 0.347 0.192 0.167 0.102 0.114 -0.006
H 0.013 0.000 0.012 0.000 0.002 -0.002 -0.003 -0.004 -0.004 -0.001 -0.003 -0.007
[ Mean Blank =] 0.039 |(Only the 4 wells from the 5.0 ug/ml group)
Neutral Red Stain Concentration
Conc. (ug/mL) ;| 50.0 50.0 28.0 28.0 15.8 15.8 8.9 8.9 5.0 5.0
Mean Corr. OD ;| 0.512 0.499 0.491 0.522 0.320 0.309 0.173 0.164 0.099 0.116
SD:| 0.057 0.077 0.033 0.039 0.040 0.026 0.021 0.011 0.006 0.009
Group mean
corr OD:| 0.506 0.507 0.315 0.168 0.107
graph X 50.0 28.0 15.8 8.9 5.0
y 0.506 0.507 0.315 0.168 0.107
Neutral Red Uptake
1.250 P
1.000
S
< 0.750
[
-
3
£ 0.500
o
o /
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T |
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1 10 100
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Appendix E3

Neutral Red (NR) Dye Experiments — NHK Cells — ITVS
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Test Facility : [IVS Study Number.: R&D - NR Stain Time Course in NHK
Chemical Code : N/A 96-Well Plate ID : 1
2nd Chem. Code*: NRU Experiment ID : RD9602NK

96-WELL PLATE MAP

1 2 3 4 5 6 7 8 9 10 11 12
A Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
B Blank Blank
C Blank Blank
D Blank 3hr 3hr 2hr 2hr 1hr 1hr 30 min 30 min 15 min 15 min Blank
E Blank Blank
F Blank Blank
G Blank Blank
H Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank

RAW ABSORBANCE DATA (ODsso)

1 2 3 4 5 6 7 8 9 10 11 12
A 0.057 0.053 0.059 0.058 0.054 0.055 0.053 0.052 0.051 0.048 0.049 0.035
B 0.068 1.501 1.564 1.311 1.327 0.998 1.052 0.671 0.649 0.438 0.474 0.037
C 0.057 1.549 1.482 1.376 1.372 1.082 1.076 0.714 0.697 0.494 0.474 0.034
D 0.058 1.540 1.503 1.415 1.422 1.026 0.995 0.724 0.698 0.482 0.474 0.036
E 0.057 1.553 1.532 1.388 1.453 1.060 1.010 0.675 0.634 0.459 0.462 0.034
F 0.057 1.632 1.600 1.396 1.380 1.066 1.074 0.656 0.628 0.470 0.429 0.033
G 0.054 1.462 1.514 1.357 1.439 1.069 1.010 0.708 0.606 0.474 0.437 0.035
H 0.057 0.054 0.053 0.052 0.051 0.055 0.051 0.049 0.047 0.050 0.046 0.034

CORRECTED ABSORBANCE (Sample ODsso - Mean Blank ODsso)

1 2 3 4 5 6 7 8 9 10 11 12
A 0.007 0.003 0.009 0.008 0.004 0.005 0.003 0.002 0.001 -0.002 -0.001 -0.015
B 0.018 1.451 1.514 1.261 1.277 0.948 1.002 0.621 0.599 0.388 0.424 -0.013
C 0.007 1.499 1.432 1.326 1.322 1.032 1.026 0.664 0.647 0.444 0.424 -0.016
D 0.008 1.490 1.453 1.365 1.372 0.976 0.945 0.674 0.648 0.432 0.424 -0.014
E 0.007 1.503 1.482 1.338 1.403 1.010 0.960 0.625 0.584 0.409 0.412 -0.016
F 0.007 1.582 1.550 1.346 1.330 1.016 1.024 0.606 0.578 0.420 0.379 -0.017
G 0.004 1.412 1.464 1.307 1.389 1.019 0.960 0.658 0.556 0.424 0.387 -0.015
H 0.007 0.000 0.003 0.002 0.001 0.005 0.001 -0.001 -0.003 0.000 -0.004 -0.016

[ Mean Blank =] 0.050 |
RELATIVE VIABILITY (% OF VEHICLE CONTROL)

1 2 3 4 5 6 7 8 9 10 11 12
A
B 97.6% 101.9% | 84.9% 85.9% 63.8% 67.4% 41.8% 40.3% 26.1% 28.6%
C 100.9% | 96.4% 89.2% 89.0% 69.5% 69.1% 44.7% 43.6% 29.9% 28.6%
D 100.3% | 97.8% 91.9% 92.3% 65.7% 63.6% 45.4% 43.6% 29.1% 28.6%
E 101.1% | 99.7% 90.0% 94.4% 68.0% 64.6% 42.1% 39.3% 27.5% 27.7%
F 106.5% | 104.3% | 90.6% 89.5% 68.4% 68.9% 40.8% 38.9% 28.3% 25.5%
G 95.0% 98.5% 88.0% 93.5% 68.6% 64.6% 44.3% 37.4% 28.6% 26.1%
H

3 hr 3 hr 2 hr 2 hr 1hr 1hr 30min  30min  15min 15 min

Conc. (ug/mL) :

Mean Corr. OD :[ 1.490 1.483 1.324 1.349 1.001 0.987 0.642 0.602 0.420 0.409
SD: 0.057 0.043 0.036 0.048 0.032 0.036 0.028 0.038 0.019 0.020

Mean 3 hour:| 1.486
Mean Blank :| 0.050

% of 3 hour:| 100.2%  99.8% 89.1% 90.8% 67.3% 66.4% 43.2% 40.5% 28.3% 27.5%
SD:[ 3.8% 2.9% 2.4% 3.2% 2.1% 2.4% 1.9% 2.5% 1.3% 1.4%
% CV:l 3.83% 2.91% 2.75% 3.53% 3.17% 3.61% 4.29% 6.28% 4.62% 4.97%
hours 3 2 1 0.50 0.25
% of 3 hour: 100.0%  89.9% 66.8% 41.9% 27.9%

E-21



In Vitro Cytotoxicity Methods BRD Appendix E3 November 2006

Neutral Red Uptake
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Neutral Red Stain Prepared in KGM - TEST OF NR PREP 1 DAY PRIOR TO USE
Tested in 90-100% Confluent NHK Cultures

96-WELL PLATE MAP

1 2 3 4 5 6 7 8 9 10 11
A Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
B Blank
C Blank 50 ug/ml 50 ug/ml 33 ug/mi
D Blank Prepared and filtered Filtered before use Filtered before use
E Blank in evening before use
F Blank Filtered before use
G Blank
H Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank

RAW ABSORBANCE DATA (ODsso)

1 2 3 4 5 6 7 8 9 10 11
A 0.062 0.061 0.063 0.064 0.063 0.062 0.060 0.060 0.052 0.053 0.051
B 0.055 1.306 1.545 1.530 1.514 1.403 1.421 1.297 1.249 1.136 1.134
C 0.060 1.530 1.520 1.554 1.471 1.536 1.416 1.415 1.308 1.160 1.189
D 0.062 1.454 1.527 1.513 1.511 1.472 1.491 1.438 1.217 1.192 1.173
E 0.067 1.423 1.433 1.505 1.577 1.469 1.448 1.474 1.199 1.249 1.158
F 0.057 1.423 1.591 1.577 1.577 1.403 1.431 1.347 1.250 1.235 1.102
G 0.065 1.430 1.468 1.393 1.319 1.432 1.304 1.416 1.243 1.117 1.110
H 0.064 0.059 0.060 0.064 0.064 0.065 0.061 0.064 0.060 0.055 0.060

CORRECTED ABSORBANCE (Sample ODsso - Mean Blank ODsso)

1 2 3 4 5 6 7 8 9 10 11
A 0.012 0.011 0.013 0.014 0.013 0.012 0.010 0.010 0.002 0.003 0.001
B 0.005 1.256 1.495 1.480 1.464 1.353 1.371 1.247 1.199 1.086 1.084
C 0.010 1.480 1.470 1.504 1.421 1.486 1.366 1.365 1.258 1.110 1.139
D 0.012 1.404 1.477 1.463 1.461 1.422 1.441 1.388 1.167 1.142 1.123
E 0.017 1.373 1.383 1.455 1.527 1.419 1.398 1.424 1.149 1.199 1.108
F 0.007 1.373 1.541 1.527 1.527 1.353 1.381 1.297 1.200 1.185 1.052
G 0.015 1.380 1.418 1.343 1.269 1.382 1.254 1.366 1.193 1.067 1.060
H 0.014 0.000 0.010 0.014 0.014 0.015 0.011 0.014 0.010 0.005 0.010

[ Mean Blank = | 0.055 | (Only the 14 wells from the 33 ug/ml group)
Neutral Red Stain Concentration
Conc. (ug/mL) : 50.0 50.0 33.0

Mean Corr. OD ;| 1.378 1.464 1.462 1.445 1.403 1.369 1.348 1.195 1.132 1.095
SD: 0.072 0.056 0.064 0.096 0.051 0.062 0.064 0.037 0.053 0.035

Group mean
corr OD: 1.435 1.391 1.141

Note: No crystal formation was observed in the KGM/NR prepared 1 day prior.
No ppt or crystalization observed in the wells during the NR loading of cells.
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Neutral Red Stain Prepared in KGM/Filtered immediately before use
Tested in 90-100% Confluent NHK Cultures

96-WELL PLATE MAP

—e— NR Stain

1 2 3 4 5 6 7 8 9 10 11 12
A Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
B Blank 50 ug/ml | 50 ug/ml | 28 ug/ml | 28 ug/ml| 16 ug/ml| 16 ug/ml| 9 ug/mi 9 ug/ml 5 ug/ml 5 ug/ml
C Blank
D Blank empty
E Blank
F Blank
G Blank
H Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
RAW ABSORBANCE DATA (ODsso)
1 2 3 4 5 6 7 8 9 10 11 12
A 0.067 0.064 0.066 0.049 0.049 0.040 0.040 0.038 0.038 0.036 0.037 0.035
B 0.048 1.255 1.119 1.103 1.054 0.623 0.605 0.325 0.334 0.156 0.150 0.034
C 0.050 1.035 1.004 1.020 0.956 0.624 0.601 0.345 0.312 0.151 0.154 0.034
D 0.047 1.131 1.352 1.094 1.078 0.643 0.635 0.331 0.314 0.157 0.147 0.035
E 0.047 1.117 1.227 0.923 0.893 0.595 0.618 0.323 0.302 0.155 0.150 0.035
F 0.046 1.245 1.129 0.976 0.988 0.607 0.617 0.308 0.313 0.156 0.156 0.035
G 0.047 1.136 1.282 1.061 0.995 0.624 0.582 0.283 0.282 0.131 0.127 0.037
H 0.063 0.056 0.060 0.061 0.048 0.042 0.042 0.038 0.039 0.040 0.038 0.036
CORRECTED ABSORBANCE (Sample ODsso - Mean Blank ODsso)
1 2 3 4 5 6 7 8 9 10 11 12
A 0.017 0.014 0.016 -0.001 -0.001 -0.010 -0.010 -0.012 -0.012 -0.014 -0.013 -0.015
B -0.002 1.205 1.069 1.053 1.004 0.573 0.555 0.275 0.284 0.106 0.100 -0.016
C 0.000 0.985 0.954 0.970 0.906 0.574 0.551 0.295 0.262 0.101 0.104 -0.016
D -0.003 1.081 1.302 1.044 1.028 0.593 0.585 0.281 0.264 0.107 0.097 -0.015
E -0.003 1.067 1.177 0.873 0.843 0.545 0.568 0.273 0.252 0.105 0.100 -0.015
F -0.004 1.195 1.079 0.926 0.938 0.557 0.567 0.258 0.263 0.106 0.106 -0.015
G -0.003 1.086 1.232 1.011 0.945 0.574 0.532 0.233 0.232 0.081 0.077 -0.013
H 0.013 0.000 0.010 0.011 -0.002 -0.008 -0.008 -0.012 -0.011 -0.010 -0.012 -0.014
[ Mean Blank = | 0.038 | (Only the 4 wells from the 5.0 ug/ml group)
Neutral Red Stain Concentration
Conc. (ug/mL) ;| 50.0 50.0 28.0 28.0 15.8 15.8 8.9 8.9 5.0 5.0
Mean Corr. OD:| 1.104 1.136 0.980 0.944 0.570 0.560 0.270 0.260 0.101 0.098
SD:] 0.083 0.126 0.070 0.067 0.017 0.018 0.021 0.017 0.010 0.010
Group mean
corr OD:| 1.120 0.962 0.565 0.265 0.100
graph X 50.0 28.0 15.8 8.9 5.0
% 1.120 0.962 0.565 0.265 0.100
Neutral Red Uptake
1.250
/0
1.000
(=]
o
- 0.750
[
-
3]
£ 0.500
3
0.250 = -
|
0.000
1 10 100
Concentration Neutral Red
(ng/mL)
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Appendix E4

Neutral Red (NR) Dye Experiments — 3T3 Cells - ECBC
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Test Facility : ECBC Study Number.: ECBC-3T3 la 0#
Chemical Code : SLS 96-Well Plate ID : 090602-1
2nd Chem. Code*: none Experiment ID : SLS-B(25ug NR/ml 1hr)
96-WELL PLATE MAP

1 2 3 4 5 6 7 8 9 10 11 12
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
Blank VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2 Blank
Blank VC1 C1 Cc2 C3 C4 C5 C6 Cc7 C8 VC2 Blank
Blank VC1 C1 Cc2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [ef5} Cc7 C8 VC2 Blank
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank

RAW ABSORBANCE DATA (ODsa0)

1 2 3 4 5 6 7 8 9 10 11 12
0.049 0.051 0.048 0.052 0.048 0.050 0.050 0.046 0.044 0.045 0.046 0.047
0.050 0.262 0.050 0.046 0.130 0.274 0.254 0.322 0.315 0.329 0.333 0.046
0.052 0.283 0.053 0.051 0.145 0.231 0.252 0.276 0.283 0.293 0.321 0.050
0.050 0.307 0.055 0.053 0.135 0.242 0.252 0.291 0.280 0.302 0.314 0.049
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CORRECTED ABSORBANCE (Sample ODs40 - Mean Blank ODsa0)

1 2 3 4 5 6 7 8 9 10 11 12
0.000 0.002 -0.001 0.003 -0.001 0.001 0.001 -0.003 -0.005 -0.004 -0.003 -0.002
0.001 0.214 0.001 -0.003 0.082 0.226 0.206 0.274 0.267 0.281 0.285 -0.003
0.003 0.235 0.004 0.002 0.097 0.183 0.204 0.228 0.235 0.245 0.273 0.001
0.001 0.259 0.006 0.004 0.087 0.194 0.204 0.243 0.232 0.254 0.266 0.000
-0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 -0.049 0.052 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 0.000 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049

Mean Blank =] 0.049 |
RELATIVE VIABILITY (% OF VEHICLE CONTROL)
1 2 3 4 5 6 7 8 9 10 11 12
83.8% 0.6% -1.0% 32.0% 88.5% 80.6% 107.3% | 104.6% | 110.1% | 111.6%
92.0% 1.8% 1.0% 37.9% 71.6% 79.9% 89.3% 92.0% 95.9% 106.9%
101.4% 2.6% 1.8% 33.9% 75.9% 79.9% 95.2% 90.8% 99.5% 104.2%
-19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
-19.0% 20.2% -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
-19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
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Test Facility : ECBC Study Number.: ECBC-3T3 la 0#
Chemical Code : SLS 96-Well Plate ID : 090602-1
2nd Chem. Code*: none Experiment ID : SLS-B(25ug NR/ml 1hr)
VC1 C1 Cc2 C3 C4 C5 C6 Cc7 C8 VC2
Conc. (ug/mL) : 0.0 100.0 68.0 46.3 31.5 21.4 14.6 9.9 6.7 0.0

Mean Corr. OD :| 0.236 0.004 0.001 0.088 0.201 0.204 0.248 0.244 0.260 0.274
SD:| 0.023 0.003 0.004 0.008 0.022 0.001 0.023 0.019 0.019 0.010

Mean Vehicle Control :| 0.255
Mean Blank :| 0.049

% of Vehicle Control :| 92.4% 1.6% 0.6% 34.6% 78.7% 80.1% 97.3% 95.8% 101.8%  107.6%
SD:| 8.8% 1.0% 1.4% 3.0% 8.8% 0.5% 9.2% 7.6% 7.4% 3.8%
%CV:[ 9.56% 60.40% 240.37% 8.66% 11.14% 0.57% 9.47% 7.95% 7.22% 3.50%

Mean VC - VC1 (%) :| 7.59%
Mean VC - VC2 (%) :| -7.59%

Mean Absolute OD :| 0.303

Neutral Red Uptake
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100% - ,/E\

75%

50%
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% Viability

1 10 100 1000
Concentration (ug/mL)
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Test Facility : ECBC Study Number.: ECBC-3T3 la 0#
Chemical Code : SLS 96-Well Plate ID : 090602-2
2nd Chem. Code*: none Experiment ID : SLS-B(50ug NR/ml 1hr)
96-WELL PLATE MAP

1 2 3 4 5 6 7 8 9 10 11 12
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
Blank VC1 C1 Cc2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [ef5} Cc7 C8 VC2 Blank
Blank VC1 C1 Cc2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2 Blank
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank

RAW ABSORBANCE DATA (ODsa0)

1 2 3 4 5 6 7 8 9 10 11 12
0.056 0.061 0.063 0.055 0.052 0.051 0.058 0.050 0.050 0.052 0.050 0.051
0.088 0.377 0.057 0.053 0.192 0.315 0.325 0.364 0.402 0.403 0.396 0.053
0.058 0.378 0.062 0.058 0.158 0.277 0.337 0.379 0.400 0.391 0.386 0.051
0.061 0.373 0.054 0.051 0.182 0.308 0.343 0.367 0.425 0.420 0.409 0.050
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CORRECTED ABSORBANCE (Sample ODs40 - Mean Blank ODsa0)

1 2 3 4 5 6 7 8 9 10 11 12
0.007 0.013 0.015 0.006 0.003 0.002 0.009 0.001 0.001 0.003 0.001 0.002
0.040 0.329 0.008 0.004 0.144 0.267 0.277 0.316 0.354 0.355 0.348 0.004
0.009 0.330 0.014 0.009 0.110 0.229 0.289 0.331 0.352 0.343 0.338 0.002
0.013 0.325 0.005 0.002 0.134 0.260 0.295 0.319 0.377 0.372 0.361 0.001
-0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 -0.049 0.052 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 0.000 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049

Mean Blank =] 0.056 |
RELATIVE VIABILITY (% OF VEHICLE CONTROL)
1 2 3 4 5 6 7 8 9 10 11 12
128.9% 3.3% 1.8% 56.3% 104.6% | 108.5% | 123.8% | 138.7% | 139.1% | 136.4%
129.3% 5.3% 3.7% 43.0% 89.7% 113.2% | 129.7% | 137.9% | 134.4% | 132.4%
127.3% 2.2% 1.0% 52.4% 101.8% | 115.6% | 125.0% | 147.7% | 145.8% | 141.5%
-19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
-19.0% 20.2% -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
-19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
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Study Number.: ECBC-3T3 la 0#
96-Well Plate ID : 090602-2
Experiment ID : SLS-B(50ug NR/ml 1hr)

Test Facility : ECBC
Chemical Code : SLS
2nd Chem. Code*: none

VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2
Conc. (ug/mL) : 0.0 100.0 68.0 46.3 31.5 21.4 14.6 9.9 6.7 0.0

Mean Corr. OD :| 0.328 0.009 0.005 0.129 0.252 0.287 0.322 0.361 0.356 0.349
SD:| 0.003 0.004 0.004 0.017 0.020 0.009 0.008 0.014 0.015 0.012

Mean Vehicle Control :| 0.338
Mean Blank :| 0.056

% of Vehicle Control :| 128.5% 3.6% 2.2% 50.6% 98.7% 112.4% 126.2% 141.5% 139.8% 136.8%
SD:| 1.0% 1.6% 1.4% 6.9% 7.9% 3.6% 3.1% 5.5% 5.7% 4.5%
%CV: 0.81% 44.09% 65.56% 13.56% 8.04% 3.20% 2.47% 3.85% 4.09% 3.31%

Mean VC - VC1 (%) :| 3.11%
Mean VC - VC2 (%) :| -3.11%

Mean Absolute OD :| 0.387

Neutral Red Uptake
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Test Facility : ECBC Study Number.: ECBC-3T3 la 0#
Chemical Code : SLS 96-Well Plate ID : 090602-2
2nd Chem. Code*: none Experiment ID : SLS-B(25ug NR/ml 3hr)
96-WELL PLATE MAP

1 2 3 4 5 6 7 8 9 10 11 12
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
Blank VC1 C1 Cc2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [ef5} Cc7 C8 VC2 Blank
Blank VC1 C1 Cc2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2 Blank
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank

RAW ABSORBANCE DATA (ODsa0)

1 2 3 4 5 6 7 8 9 10 11 12
0.052 0.047 0.050 0.048 0.046 0.048 0.046 0.048 0.046 0.046 0.046 0.046
0.049 0.559 0.047 0.050 0.175 0.387 0.506 0.474 0.580 0.489 0.610 0.048
0.052 0.613 0.051 0.061 0.183 0.414 0.525 0.518 0.487 0.444 0.520 0.047
0.052 0.554 0.052 0.052 0.195 0.364 0.507 0.523 0.527 0.555 0.485 0.057
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CORRECTED ABSORBANCE (Sample ODs40 - Mean Blank ODsa0)

1 2 3 4 5 6 7 8 9 10 11 12
0.003 -0.002 0.001 -0.001 -0.003 -0.001 -0.003 -0.001 -0.003 -0.003 -0.003 -0.003
0.000 0.511 -0.002 0.001 0.127 0.339 0.458 0.426 0.532 0.441 0.562 -0.001
0.003 0.565 0.002 0.013 0.135 0.366 0.477 0.470 0.439 0.396 0.472 -0.002
0.003 0.506 0.003 0.003 0.147 0.316 0.459 0.475 0.479 0.507 0.437 0.008
-0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 -0.049 0.052 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 0.000 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049

Mean Blank =] 0.049 |
RELATIVE VIABILITY (% OF VEHICLE CONTROL)
1 2 3 4 5 6 7 8 9 10 11 12
200.3% -0.6% 0.6% 49.6% 132.8% | 179.5% | 167.0% | 208.6% | 172.9% | 220.3%
221.5% 1.0% 4.9% 52.8% 143.4% | 187.0% | 184.2% | 172.1% | 155.2% | 185.0%
198.4% 1.4% 1.4% 57.5% 123.8% | 179.9% | 186.2% | 187.8% | 198.8% | 171.3%
-19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
-19.0% 20.2% -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
-19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
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Test Facility : ECBC Study Number.: ECBC-3T3 la 0#

Chemical Code : SLS 96-Well Plate ID : 090602-2
2nd Chem. Code*: none Experiment ID : SLS-B(25ug NR/ml 3hr)
VC1 C1 Cc2 C3 C4 C5 C6 c7 C8 VC2
Conc. (ug/mL) : 0.0 100.0 68.0 46.3 31.5 21.4 14.6 9.9 6.7 0.0

Mean Corr. OD :| 0.527 0.001 0.006 0.136 0.340 0.464 0.457 0.483 0.448 0.490
SD:| 0.033 0.003 0.006 0.010 0.025 0.011 0.027 0.047 0.056 0.064

Mean Vehicle Control :| 0.508
Mean Blank :| 0.049

% of Vehicle Control :| 206.7% 0.6% 2.3% 53.3% 133.4% 182.1% 179.1% 189.5% 175.6% 192.2%
SD:| 12.8% 1.0% 2.3% 4.0% 9.8% 4.2% 10.6% 18.3% 21.9% 25.3%
%CV: 6.21% 176.38% 100.45% 7.41% 7.36% 2.30% 5.91% 9.66% 12.48% 13.16%

Mean VC - VC1 (%) :| -3.64%
Mean VC - VC2 (%) :| 3.64%

Mean Absolute OD :| 0.557

Neutral Red Uptake

125%
100% S —
75% I N X

50%
25%
0%

% Viability

N

1 10 100 1000
Concentration (ug/mL)
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In Vitro Cytotoxicity Test Methods BRD Appendix E4 November 2006
Test Facility : ECBC Study Number.: ECBC-3T3 la 0#
Chemical Code : SLS 96-Well Plate ID : 090602-2
2nd Chem. Code*: none Experiment ID : SLS-B(50ug NR/ml 3hr)
96-WELL PLATE MAP

1 2 3 4 5 6 7 8 9 10 11 12
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
Blank VC1 C1 Cc2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [ef5} Cc7 C8 VC2 Blank
Blank VC1 C1 Cc2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 [of5} Cc7 C8 VC2 Blank
Blank VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2 Blank
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank

RAW ABSORBANCE DATA (ODsa0)

1 2 3 4 5 6 7 8 9 10 11 12
0.059 0.065 0.053 0.052 0.054 0.052 0.054 0.053 0.056 0.053 0.054 0.051
0.057 0.513 0.057 0.056 0.154 0.302 0.416 0.485 0.473 0.457 0.485 0.050
0.059 0.488 0.058 0.056 0.152 0.326 0.420 0.460 0.500 0.438 0.562 0.059
0.059 0.516 0.054 0.056 0.146 0.326 0.496 0.447 0.478 0.455 0.508 0.051
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CORRECTED ABSORBANCE (Sample ODs40 - Mean Blank ODsa0)

1 2 3 4 5 6 7 8 9 10 11 12
0.011 0.017 0.004 0.003 0.005 0.003 0.005 0.004 0.007 0.004 0.005 0.002
0.008 0.465 0.008 0.007 0.106 0.254 0.368 0.437 0.425 0.409 0.437 0.001
0.011 0.440 0.009 0.007 0.104 0.278 0.372 0.412 0.452 0.390 0.514 0.011
0.011 0.468 0.005 0.007 0.098 0.278 0.448 0.399 0.430 0.407 0.460 0.002
-0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 -0.049 0.052 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049
-0.049 0.000 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049 -0.049

Mean Blank =] 0.055 |
RELATIVE VIABILITY (% OF VEHICLE CONTROL)
1 2 3 4 5 6 7 8 9 10 11 12
182.3% 3.3% 2.9% 41.4% 99.5% 144.2% | 171.3% | 166.6% | 160.3% | 171.3%
172.5% 3.7% 2.9% 40.6% 108.9% | 145.8% | 161.5% | 177.2% | 152.8% | 201.5%
183.5% 2.2% 2.9% 38.3% 108.9% | 175.6% | 156.4% | 168.5% | 159.5% | 180.3%
-19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
-19.0% 20.2% -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
-19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0% | -19.0%
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Study Number.: ECBC-3T3 la 0#
96-Well Plate ID : 090602-2
Experiment ID : SLS-B(50ug NR/ml 3hr)

Test Facility : ECBC
Chemical Code : SLS
2nd Chem. Code*: none

VC1 C1 C2 C3 C4 C5 C6 Cc7 C8 VC2
Conc. (ug/mL) : 0.0 100.0 68.0 46.3 31.5 21.4 14.6 9.9 6.7 0.0

Mean Corr. OD :| 0.457 0.008 0.007 0.102 0.270 0.396 0.416 0.435 0.402 0.470
SD: 0.015 0.002 0.000 0.004 0.014 0.045 0.019 0.014 0.010 0.040

Mean Vehicle Control :| 0.464
Mean Blank :| 0.055

% of Vehicle Control :| 179.4% 3.1% 2.9% 40.1% 105.8%  155.2% 163.0% 170.8% 157.6% 184.4%
SD:| 6.0% 0.8% 0.0% 1.6% 5.4% 17.7% 7.6% 5.6% 4.1% 15.5%
%CV: 3.36% 26.57% 0.00% 4.08% 5.14% 11.40%  4.65% 3.30% 2.60% 8.41%

Mean VC - VC1 (%) :| 1.37%
Mean VC - VC2 (%) :| -1.37%

Mean Absolute OD :| 0.512

Neutral Red Uptake

125%
100%

75% \E\

50%

% Viability

25% |
0%

1 10 100 1000
Concentration (ug/mL)
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Table F-1 NRU Test Information for the 72 Reference Substances

cvmca | cswn | T [ supprer [ iin T3 [Conenraions Tstdin ot K] Conenenions et
Acetaminophen 103-90-2 99 Sigma 8.1 4.7-1000 7.7 11.8-4000
Acetonitrile 75-05-8| 99.5 Sigma 8.4 118-100000 7.9 8.12-200000
Acetylsalicylic acid 50-78-2| 99.5 Sigma 7.5 9.4-2500 6.9 11.8-2500
Aminopterin 54-62-6 100.3 Fluka 8.1 0.00005-0.1 7.2 67.4-1000
5-Aminosalicylic acid 89-57-6] 99 Sigma 6.7 169-2500 7.5 2.4-500
Amitriptyline HC1 549-18-8( 100 Sigma 8.1 0.4-100 7.6 0.24-100
Arsenic III trioxide 1327-53-3|  99.9 Sigma 7.9 0.169-100 7.5 0.46-100
gggggzg:ate 5908-99-6| 100 Fluka 7.9 4.7-1000 7.5 3.8-10000
Boric aid 10043-35-3| 101.1 Fluka 7.1 4.7-10000 7.4 28.3-10000
Busulfan 55-98-1f 100.2 Fluka 8.1 2.4-500 7.8 2.35-800
Cadmium II chloride 10108-64-2| 99.8 Fluka 8.1 0.135-5 7.7 0.337-100
Caffeine 58-08-2 99.9 Fluka 8.3 1.6-5000 7.8 3.25-10000
Carbamazepine 298-46-4| >99 Sigma 8.0 0.3-1000 7.9 1.88-1000
Carbon tetrachloride 56-23-5| >99.5 Sigma-Aldrich NA 169-7000 7.7 11.8-7000
Chloral hydrate 302-17-0{ 100.1 Sigma 8.4 4.7-1000 7.6 4.7-1000
Chloramphenicol 56-75-7 >99 Fluka 8.3 4.7-2500 7.8 9.15-2500
Citric acid 77-92-9| 98 Sigma 29 23.5-10000 4.0 23.5-10000
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Table F-1 NRU Test Information for the 72 Reference Substances

v | casen [ P [ supprr | LTS [Conemrations et gt n o Concenvations Tt
Colchicine 64-86-8| >98 Fluka 8.2 0 7.7 0.0014-0.10
g:ﬂjﬁyﬁff‘ge 7758-99-8|  99.7 Sigma 7.8 0.0059-5.0 7.4 2.4-750
Cycloheximide 66-81-9[ 100 Sigma 8.0 0.01-50 7.8 0.0040-100
Dibutyl phthalate 84-74-2 >99 Sigma 8.0 3.7-2500 7.7 0.9-1000
Dichlorvos 62-73-7| 99.5 Chem Service, Inc. 8.1 0.5-100 7.7 0.235-500
Diethyl phthalate 84-66-2| 99.5 Aldrich 8.1 4.7-2000 7.8 2.35-2000
Digoxin 20830-75-5| 98.6 Sigma 8.2 3.5-1000 7.8 0.0000047-0.100
Dimethylformamide 68-12-2 99.95 Sigma-Aldrich 8.1 236-50000 7.7 70.6-30000
12 L‘g‘;ﬁ;&:femide 6385-62-2| 99 | Chem Service, Inc. | 7.9 0.03-100 7.7 0.47-500
Disulfoton 298-04-4| 994 Chem Service, Inc. 8.0 2.4-2500 7.8 2.4-2500
Endosulfan 115-29-7]  99.5 Chem Service, Inc. 8.3 0.1-100 7.8 0.67-50
Epinephrine bitartrate 51-42-3] >99 Sigma-Aldrich 7.9 6.74-200 7.6 4.7-1000
Ethanol 64-17-5 100 Sigma-Aldrich 8.6 1011-50000 7.8 118-150000
Ethylene glycol 107-21-1]  99.99 Sigma 8.4 1770-100000 7.8 1770-100000
Fenpropathrin 39515-41-8] 91.8 Valent 8.3 2.4-500 7.8 0.301-100
Gibberellic acid 77-06-5 99 Acros 4.5 1348-100000 6.5 23.6-10000
Glutethimide 77-21-4 >99 Sigma-Aldrich 8.0 19-1000 7.7 4.7-1000
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Table F-1 NRU Test Information for the 72 Reference Substances

cvmca | cswn | T [ supprer [ iin T3 [Conenraions Tstdin ot K] Conenenions et
Glycerol 56-81-5 99.9 Sigma 8.2 4586-100000 7.8 47-101960
Haloperidol 52-86-8 99 Sigma 8.3 0.1-25 7.7 0.188-100
Hexachlorophene 70-30-4| 99.2 Sigma-Aldrich 8.1 0.5-100 7.5 0.002-1
Lactic acid 50-21-5| 88.6 Sigma 32 47.1-10000 3.0 47.1-10000
Lindane 58-89-9( 100 Sigma 8.1 0.8-2500 7.7 2.35-2000
Lithium I carbonate 554-13-2| 99.4 Sigma 9.3 74.3-1102.5 9.5 4.7-2000
Meprobamate 57-53-4] >99 Sigma 8.1 9.4-2500 7.7 4.71-2500
Mercury II chloride 7487-94-7(  99.5 Sigma 8.1 0.05-10 7.6 0.67-10
Methanol 67-56-1| 99.97 Sigma-Aldrich 8.0 398-3500 (no toxicity) 7.6 9.42-2500
Nicotine 54-11-5| >99.0 Fluka 8.8 94.9-1000 8.5 8.02-5000
Paraquat 1910-42-5| 100 Sigma 7.9 0.5-100 7.8 2.4-1000
Parathion 56-38-2 98 Supelco 8.2 0.5-2500 7.7 0.47-1500
Phenobarbital 50-06-6| 100 Spectrum 7.7 11.8-2500 7.4 7.06-3000
Phenol 108-95-2| >99 Sigma 8.0 0.3-1500 7.7 4.7-1000
Phenylthiourea 103-85-5 98 Sigma 8.1 0.8-2500 7.7 9.42-2500
Physostigmine 57-47-6| 100 Sigma 8.1 5.4-200 7.7 0.32-1000
Potassium I chloride 7447-40-7 100 Sigma 8.3 163-15000 7.8 23.5-10000
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Table F-1 NRU Test Information for the 72 Reference Substances

v | casmn | T | suppr [ IR [Conemratons estdin ot K Conenraions Ttd
Potassium cyanide 151-50-8f 99.4 | Mallinckrodt Baker 9.0 0.5-1500 8.2 0.401-500
Procainamide HCl 51-06-9| 99.7 Sigma-Aldrich 8.3 67-1000 7.5 47-10000
2-Propanol 67-63-0| >99.9 Sigma 8.5 1011-50000 7.7 47.1-20000
Propranolol HCI 3506-09-0[ 100 Sigma 7.9 1.78-1000 7.4 1.8-350
Propylparaben 94-13-3] >99 Fluka 8.1 2.4-1000 7.7 0.47-300
Sodium arsenite 7784-46-5 >99.0 Fluka 8.0 0.05-10.0 7.7 0.038-30
Sodium chloride 7647-14-5|  99.5 Sigma 8.2 94-20000 7.9 4.71-10000
gi‘;ldyiggtgicmmate 7789-12-0| 100.4 Sigma 8.0 0.03-10.0 7.7 0.0318-100
Sodium I fluoride 7681-49-4| 100 Sigma 8.1 10.1-1000 7.7 0.3-1000
Sodium hypochlorite 7681-52-9(12.9% Cl| Sigma-Aldrich 8.0 24-10000 7.7 47.1-10000
Sodium oxalate 62-76-0| 99.99 Sigma-Aldrich 8.1 1.2-500 7.7 40.5-2000
Sodium selenate 13413-01-0] 100 Sigma-Aldrich 8.2 6.8-300 7.8 0.47-556
Strychnine 57-24-9 99 Sigma 8.4 9.5-800 7.8 1.18-500
Thallium I sulfate 7446-18-6 99.995 Aldrich 8.3 0.1-500 7.8 0.0047-2
Trichloroacetic acid 76-03-9| >99 Aldrich 23 24-10000 1.9 33.0-10000
1,1,1-Trichloroethane 71-55-6] 99.78 Sigma-Aldrich 8.4 1686-50000 8.0 674-10000
Triethylenemelamine 51-18-3 98 Acros 8.0 0.02-4 7.6 0.024-10
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Table F-1 NRU Test Information for the 72 Reference Substances

cvmca | cswn | T [ supprer [ iin T3 [Conenraions Tstdin ot K] Conenenions et
Triphenyltin hydroxide 76-87-9| ~99.5 Sigma-Aldrich 8.0 0.0002-0.1 7.6 0.005-0.1
Valproic acid 99-66-1| 100 Sigma 6.9 12-2500 6.0 11.8-2500
Verapamil HCI 152-11-4[ 98 Sigma-Aldrich 8.1 3.4-100 7.5 3.8-1500
Xylene 1330-20-7| 99.9 |Mallinckrodt Baker 6.8 398-2500 7.5 190-2000

Abbreviations:NRU=Neutral red uptake; CASRN=Chemical Abstracts Service Registry Number; 3T3=BALB/c 3T3 fibroblasts; NHK=Normal human epidermal keratinocytes;
pH=Mean pH of the highest concentration tested (of all acceptable NRU tests)

*3T3 Medium - Dulbecco’s Modification of Eagle’s Medium, with supplements.

®NHK medium - Keratinocyte Growth Medium (KGM® from Cambrex).
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Table F-2 Chemical, Physical, and Biological Information from the Literature for the 72 Reference Substances
q - . Passage of | Metabolic .
Chemical CASRN (n%]/)lzo ) (1\//21]1) Cg;‘;lsﬁal So‘lv?)tifil; a pK" Klgg a P(ﬁg;h(?(gj)" ngal:‘sfffeﬁ Blood: Brain | Activation/ M‘;f:l:;::lsi“} dr
gike)| (& v y W Barrier® Inactivation y
Acetaminophen 103-90-2( 2404 | 151.20 |Organic Slightly in cold,| NA 0.8 NA Liver toxin Free? More toxic  [Covalent NAPQI
compound; |much more in intracellular  |binding and lipid
JAmide hot; 1-5 mg/mL metabolites  [peroxidation.
@22'C
Acetonitrile 75-05-8] 3798 41.05 |Organic Miscible; >100 | -4.30 -0.34 81.6 CNS stimulant  [Presumed Must be Assumed to be same as
compound; |mg/mL @ metabolized to|cyanide: General
INitrile 22.5°C hydrogen enzyme inhibition.
cyanide for  |High affinity for Fe™™"
effect. Inhibits cell respiration
by inhibition of
cytochrome oxidase;
solvent
Acetylsalicylic acid 50-78-2] 1000 [ 180.20 |Organic 3.3 mg/mL @ 3.49@ 1.19 NA Gastric irritant, [Restricted Salicylic acid |General cell poison,
compound; [25°C; 4.6 25°C CNS is an active  [works by uncoupling
Carboxylic |mg/mL @ (encephalo- metabolite oxidation
acid,; 25°C; <1 pathy), kidney [phosphorylation and
Phenol mg/mL @ 23°C toxin inhibition of Kreb's
cycle dehydrogenases.
[Aminopterin 54-62-6 3 476.45 |Organic NA 5.5 NA NA Hematotoxin Presumed to  [Not expected |[Hypothetical: Inhibits
(mouse) compound; be minimal  |to require folic acid utilization
Heterocyclic (like metabolism  [and thus cell
compound methotrexate) [for toxicity  [proliferation.
S-Aminosalicylic acid 89-57-6] 7749 | 153.10 |Organic 2 mg/mL; <1 3.25 1.32 NA Kidney toxin  [Yes [Not activated |Unknown
(mouse) compound; |mg/mL @ 21°C
Carboxylic
acid;
Phenol
[Amitriptyline HC1 549-18-8| 319 313.90 |Organic 0.0097 mg/mL 9.4 5.04 NA Cardiotoxin Free (Nortriptyline, |Hypothetical: Blocks
compound; |@ 24 C/HCl is a metabolite, [norepinephrine, 5-
Polycyclic  |freely soluble also active hydroxytryptamine,
compound and dopamine
presynaptic uptake;

[prevents reuptake of

heart norepinephrine.
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Table F-2 Chemical, Physical, and Biological Information from the Literature for the 72 Reference Substances
q - . Passage of | Metabolic .
Chemical CASRN n%]/)lzo ) (1\//1n‘1V1 C?;;mﬁal S ‘l’v?)t?; o pK* Klog o PBI(:;II(?(g: q TO}gaEfffect Blood: Brain | Activation/ Meﬁh:;::;n} <t
(mg/kg)’| (g/mol) s OlubIity ow or ) s Barrier® Inactivation® ethally
Arsenic 111 trioxide 1327-53-3] 20 197.80 |Inorganic sparingly in NA NA 465 CNS toxin Restricted No Cellular poison.
compound; |cold; in 15 parts| (encephalo- Multisystem failure due
|Arsenical boiling; 17 pathy) to uncoupling oxidative
mg/mL @ 16°C [phosphorylation &
inhibition of pyruvate
and succinate oxidative
[pathways; Apoptosis
induction; angiogenesis
inhibition; cellular
[growth inhibition
Atropine sulfate 5908-99-6[ 623 694.80 [Organic 2.2 mg/mL NA 1.83 NA CNS stimulant  [Free [No Antimuscarinic,
monohydrate compound; anticholinergic action.
Heterocyclic Competitive
compound antagonism of
anticholinesterase at
cardiac & CNS
receptor sites.
Boric aid 10043-35-3] 2660 61.83 |Inorganic 56 mg/mL in NA NA 300 Skin, kidney, Yes [No Inhibits enzymes
compound; [cold water; 10- liver, testicular involved in metabolism
Boron 50 mg/mL @ toxin and RNA synthesis.®
compound; [19°C
Acids
Busulfan 55-98-1 2 246.31 |Organic Decomposes NA -0.52 NA Hematotoxin Freely (similar[Reactive Hypothetical:
compound; to plasma intermediates” |Alkylation of sufhydryl
Alcohol; concentration” groups'; antineoplastic
Acyclic
hydrocarbon;
Sulfur
compound
Cadmium II chloride 10108-64-2| 88 183.31 |Organic 1400 mg/mL @ NA NA 960 Kidney, liver  [Yes’ No Alters Ca'™
compound; 20°C; >100 toxin, corrosive translocation, affects
ICadmium mg/mL @ 20°C membrane ATPase &
compound mitochondrial
respiration.
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Table F-2 Chemical, Physical, and Biological Information from the Literature for the 72 Reference Substances
q - . Passage of | Metabolic .
Chemical CASRN (n%]/)lzo ) (1\//21]1) Cg;‘;lsﬁal So‘lv?)tifil; a pK" Klgg a P(ﬁg;h(?(gj)" ngal:‘sfffeﬁ Blood: Brain | Activation/ M‘;f:l:;::lsi“} dr
gike)| (& v y W Barrier® Inactivation y

Caffeine 58-08-2| 192 194.20 |Organic 21 mg/mL @ 14 @ | -0.07 17 CNS stimulant  [Free No Hypothetical:
compound; [25°C; 10-50 25°C; (sublimes) [nhibition of
Heterocyclic [mg/mL @ 23°C| pK,=14 phosphodiesterase
compound A5 @ leading to AMP

19°C accumulation.
Translocation of
intracellular Ca™"?
Adenosine receptor
antagonism?;
neurotoxic

Carbamazepine 298-46-4[ 1957 | 236.30 |Organic Practically NA 245 NA CNS depressant, [Free 10,11-epoxide [Not known.
compound; [insoluble hematotoxin metabolite as [Therapeutically
Heterocyclic active as decreases firing of
compound parent noradrenergic neurons.

Carbon tetrachloride 56-23-5| 2799 | 153.82 |Organic 0.793 mg/mL at NA 2.83 76.8 Liver, kidney  [Free More toxic  [Hypothetical: Covalent
compound; 25°C; <1 toxin, CNS intracellular  [binding of toxic
Halogenated [mg/mL @ 21°C depressant metabolites? [intracellular
hydrocarbon metabolites. Free

radicals inducing lipid
peroxidation?

Chloral hydrate 302-17-0| 479 165.40 |Organic 9310 mg/mL @ NA 0.99 96 CNS depressant [Freely Active Proposed: potentiation
compound; 25°C;>10 & cardiotoxin metabolite of GABA, receptor
|Alcohol mg/mL @ trichloroethan [activity, inhibition of

20.5°C ol is partly’ or [N-methyl-D-aspartate
totally* activity, & modulation

responsible forfof 5-

CNS effect  [hydroxytryptamine;
receptor-mediated
depolarization of the
vagas nerve.

Chloramphenicol 56-75-7| 3393 | 323.14 |Organic 2.5 mg/mL @ NA 1.14 NA Hematotoxin Free [No Hypothetical: Binds to
compound; [25°C mitochondrial
Alcohol; ribosomes & inhibits
Cyclic enzyme syntheses (e.g.,
hydrocarbon; those necessary for
INitro oxidative
compound phosphorylation)
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Table F-2 Chemical, Physical, and Biological Information from the Literature for the 72 Reference Substances
q - . Passage of | Metabolic .
Chemical CASRN (n%]/)lzo ) (1\//21]1) Cg:;lsﬁal So‘lv?)tifil; a pK" Klgg a P(ﬁg;h(?(g:)d ngal:‘sfffeﬁ Blood: Brain | Activation/ M‘;f:l:;::lsi“} dr
gike)| (& v y W Barrier® Inactivation y
Citric acid 77-92-9] 3000 | 192.10 [Organic 592 mg/mL @ | 1=3.128| -1.72 | decomposes [Acidosis INA NA (NA
compound;  [20°C; >100 2=4.761
Carboxylic |mg/mL @ 22°C| 3=6.396
hcid @25°C
Colchicine 64-86-8 6 399.45 |Organic 45 mg/mL; pK=12.[ 1.03 GI, liver, kidney,[No [Not expected |Depresses respiratory
(mouse) compound; [>100 mg/mL @| 35@ hemato-, PNS center.
Polycyclic  [21°C 20°C; toxin
compound pKa=I.
7&
12.4
Cupric sulfate 7758-99-8 300 249.70 [Inorganic 148 & 316 NA NA decomposes | Liver, kidney  [Restricted [No Hypothetical: Copper is
pentahydrate compound;  [mg/mL @ 0°C; @ 150°C | toxin reduced by thiol groups
Sulfur 2033 mg/mL @ in cell membranes.
compound;  {100°C; 230.5 superoxide is formed
Metal mg/mL @ by reoxidation of
25°C; 32 copper, inducing lipid
mg/mL @ peroxidation.
20°C; >100
mg/mL @ 21°C
Cycloheximide 66-81-9 2 281.40 [Organic 21 mg/mL @ NA 0.55 NA Liver toxin [Unknown Metabolically [Inhibition of protein
compound;  [2°C; 10-50 activated synthesis?; metabolic
Heterocyclic [mg/mL @ 20°C inhibitor
compound
Dibutylphthalate 84-74-2] 11998 | 278.30 |Organic 0.013 mg/mL NA 4.9 340 CNS depressant; [Yes” Monobutyl  [Peroxisome
compound;  |@ 25°C; 0.01 pulmonary, metabolite has |proliferator”
ICarboxylic |mg/mL @ liver, testicular greater
cid 20°C; <1 toxin toxicity than
mg/mL @ 20°C parent in rats
Dichlorvos 62-73-7 17 220.98 [Organic 10 mg/mL @ NA 1.43, |245; 140 @ 20| CNS depressant |Assumed due [Rapidly Inhibition of
compound;  |20°C; 5 g/mL; 1.45 mmHg to CNS effects[inactivated by [acetylcholinesterase
Organophos- [10-50 mg/mL hepatic resulting in
phorous @20°C metabolism  |acetylcholine
compound accumulation in CNS
& effector organs;
irreversible
cholinesterase inhibitor
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Diethyl phthalate 84-66-2| 8602 | 222.20 [Organic <1 mg/mL @ NA 247 298 CNS depressant, [Yes™ Monoethyl  [Peroxisome
compound; {19°C and 25°C liver toxin metabolite has [proliferator”
ICarboxylic greater
acid toxicity than
parent in rats
Digoxin 20830-75-5| 18 780.90 [Organic 0.0648 mg/mL NA 1.26 NA Cardiotoxin Restricted Also active  [Impairs ion transport &
(mouse) compound;  |@ 25°C metabolites  |increases sarcoplasmic
Polycyclic calcium by binding to
compound; [Na'/K™ ATPase,
ICarbohydrate increasing automaticity
of cardiac cells.
Dimethylformamide 68-12-2[ 2800 | 73.10 [Organic Miscible; >100 [ -0.01 @| -1.01 153 Liver, kidney  [NA (NA Hepatocellular
compound; |mg/mL @ 22°C| -20°C toxin necrosis”
Amide
Diquat dibromide 6385-62-2[ 231 362.10 [Organic 700 mg/mL @ NA -3.05 NA GI, pulmonary, |Free" No" Assumed to be same as
monohydrate compound;  [20°C; >100 liver, kidney [Paraquat; Hypothetical:
Heterocyclic [mg/mL @ 20°C toxin Multisystem failure due|
compound to depletion of
superoxide dismutase,
formation of free
radicals & lipid
[peroxidation. Lung
fibrosis due to
accumulation.
Disulfoton 298-04-4 2 274.42 |Organic 0.012 mg/mL NA 4.02 |132-33 @ 1.5 | CNS depressant |Yes More toxic Inhibition of
compound;  |@ 20°C mmHg; 108 metabolites  [acetylcholinesterase
Organo- and 62 @ 0.01 resulting in
phosphorous mmHg acetylcholine
compound; accumulation in CNS
Sulfur & effector organs;
compound irreversible
cholinesterase inhibitor
Endosulfan 115-29-7 18 406.91 Organic 0.00053 mg/mL NA 3.83 106 @ 0.7 | CNS depressant |Yes® No° Affects brain
compound;  |@ 25°C mm, partial neurotransmitter
Heterocyclic decom- levels.’
compound; position
Sulfur
compound
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Epinephrine bitartrate 51-42-3 4 333.30 [Organic 1 mg/mL @ NA -1.52 NA Cardiovascular [No Large first Adrenergic receptor
(mouse) compound;  [25°C; < 0.1 toxin pass stimulation.
|Alcohol; mg/mL @ 18°C metabolism to
Amine (for base) inactive
metabolites
Ethanol 64-17-5 14008 | 46.07 [Organic >10% why 159 @| -0.31 78.5 CNS depressant [Free Acetaldehyde, |[Hypothetical:
compound; [include; > 100 25°C active Interferes with cell
|Alcohol mg/ml @ 23°C metabolite membrane fluidity,
perturbing proteins
such as ion channels.
Depression of
postsynaptic potentials
in CNS; solvent
Ethylene glycol 107-21-1f 8567 62.07 [Organic Miscible; > 100 NA -1.36 | 197.6 @ 760 | CNS depressant, [Free Glyoxalate, [Hypothetical:
compound; |mg/mL @ mmHg kidney toxin glycolate, & |Metabolites inhibit
|Alcohol 17.5C oxalate, active jmitochondria to
metabolites  [produce metabolic
acidosis. Oxalate
decreases sarcoplasmic
Ca™"; affects kidney
function; oxalic acid is
toxic metabolite
Fenpropathrin 39515-41-8] 18 349.43 |Organic 0.00033 mg/mL NA | 6.0@ 377 PNS toxin YesP Rapidly Delays closure of
compound; |@ 25°C 20°C hydrolyzed to |sodium channel
INitrile; Ester; inactive causing persistent
[Ether products in  |depolarization of
mammals®®  [membrane.
Gibberellic acid 77-06-5| 6305 | 346.38 [Organic 5 mg/mL; 4 0.24 NA NA INA NA NA
compound;  [slightly
Polycyclic
compound
Glutethimide 77-21-4 600 217.30 [Organic Practically 4.2 1.9 NA CNS depressant [Presumed 2X active CNS depression;
compound; [insoluble metabolite: 4- [anticholinergic activity
Heterocyclic hydroxyglu-
compound thethimide
Glycerol 56-81-5 12691 | 92.09 [Organic Soluble in all 144 | -1.76 | 182;290 @ |Body fluids [No evidence |No Cellular dehydration;
compound;  [proportions; > 760 mmHg, found osmotic effect
|Alcohol 100 mg/mL @ decomposes
18°C
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(mg/kg)’| (g/mol) s olublliity ow o ) s Barrier® | Inactivation’ cthally
Haloperidol 52-86-8] 128 | 375.90 [Organic 0.014 mg/mL 8.3 3.36 NA CNS depressant [Presumed No Blocks dopamine
compound; receptors
Ketone
Hexachlorophene 70-30-4] 61 406.91 [Organic 0.140 mg/mL 4.95 6.91 NA CNS depressant [Restricted No Hypothetical:
compound; |@ 25 oC; <1 Uncoupling of
Cyclic mg/mL @ 20°C oxidative
hydrocarbon; [phosphorylation.
Phenol Binding to proteins in
cytoplasmic membrane
& cell organelles.
Lactic acid 50-21-5 3730 90.08 [Organic Soluble 386 @| -0.72 | 122 @ 14-15 | Acidosis, Yes® [Unknown Disturbance of
compound; 25°C mmHg corrosive metabolism (lactic
ICarboxylic acidosis).
acid
Lindane 58-89-9] 76 290.80 [Organic 0.0073 mg/mL NA 3.72 | 323.4 @ 760 [CNS stimulant [Free [No? CNS depression
compound; |@ 25°C; <1 mmHg through inhibition of
Halogenated [mg/mL @ 24°C GABA receptor linked
hydrocarbon chloride channel at the
[picrotoxin binding site,
leading to blockade of
chloride influx into
neurons?
Lithium I carbonate 554-13-2| 1187 | 73.89 |[Inorganic 1.5 mg/mL @ NA NA NA CNS depressant [Restricted No Unknown: Partial
(sulfate compound;  0°C; 1.3 mg/mL (assumed substitution for normal
salt; [Lithium @20°C; 1.2 same as cations of cells may
mouse) compound; |mg/mL @ lithium disturb energy
|Alkalies; 40°C; 12.2 sulfate) [processes?
[norganic mg/mL cold; 7
carbon mg/mL hot
compound
Meprobamate 57-53-4 794 | 218.30 Organic 3.4 mg/mL @ 9.2 NA NA CNS depressant [NA Rapidly Unknown
compound;  |20°C; 7.9 cardiotoxin inactivated by
Carboxylic [mg/mL @ hepatic
lacid 37°C; <1 metabolism
mg/mL @ 20°C
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Mercury II chloride 7487-94-7 1 271.50 [Inorganic 69 mg/mL at NA 0.22 302 Corrosive, Restricted No Hypothetical: Changes
compound;  [20°C; 5-50 kidney toxin membrane potentials &
IMercury mg/mL @ 22°C blocks enzyme
compound; reactions in cells by
IChlorine targeting the sulfhydryl
compound part of active sites of
some enzymes.
Methanol 67-56-1| 13012 | 32.04 [Organic Completely 15.3 -0.77 | 64.7 @ 760 | CNS depressant |Free Active Hypothetical:
compound; |miscible at mmHg metabolites: |Accumulation of
|Alcohol 20°C; >100 formadehyde, [formic acid leads to
mg/mL @ 21°C formic acid  |metabolic acidosis.
Lactate inhibits
mitochondrial
respiration;
formaldehyde
metabolite
[Nicotine 54-11-5| 50 162.20 |Organic Miscible below [ pK,=6.] 1.17 247 CNS stimulant  [Free [No (CNS nicotinic receptor;
compound;  |60°C 16 @ cholinergic block
Heterocyclic 15°C; causing polarization of
compound pKi=1 CNS and PNS
0.96 synapses.
Paraquat 1910-42-5| 58 257.20 [Organic Soluble; >100 NA |-422 @| 175-180 @ (Pulmonary toxin [Free? No Multisystem failure due
compound;  [mg/mL @ 19°C pH 7.4 [ 760 mmHg, to depletion of
Heterocyclic decomposes superoxide dismutase,
compound with formation of free
radicals & lipid
peroxidation. Lung
fibrosis due to
accumulation;
interferes with ATP
synthesis.
Parathion 56-38-2 2 291.28 [Organic 0.011 mg/mL NA 3.83 375 @ 760 | CNS depressant |Free (assumed [Paraoxonis  |Inhibition of
compound;  |@ 20°C; <1 mm Hg the same as  [active acetylcholinesterase
Organo- mg/mL @ 23°C malathion) metabolite. resulting in
phosphorous acetylcholine
compound; accumulation in CNS
Sulfur & effector organs;
compound irreversible
cholinesterase inhibitor
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Phenobarbital 50-06-6] 163 | 232.23 |Organic 1 mg/mL; 1.3 pKi=7.| 147 NA CNS depressant [Free No [Neurotoxic; CNS
compound;  |mg/mL at 25°C; 3, depression through
Heterocyclic [<0.1 mg/mL @ | pK,=11 inhibition of GABA
compound  {14°C .8 synapses? Inhibits
hepatic NADH
cytochrome
oxidoreductase;
Phenol 108-95-2| 414 94.11 [Organic 67 mg/mL; 82.8 NA 1.46 182 @ 760 | Corrosive; CNS [Free [No General protoplasmic
compound; [mg/mL @ mm Hg depressant poison that denatures
Phenol 25°C; 93 proteins; depresses
mg/mL @ vasomotor center
25°C; 50-100
mg/mL @ 19°C
Phenylthiourea 103-85-5[ 3.0 152.20 [Organic 2.5 mg/mL @ NA 0.71 NA Pulmonary toxin [NA Humans & Destroys cytochrome
compound; |25°C; <I animals have |p450; interferes with
Sulfur mg/mL @ 21°C high capacity [pulmonary, thyroid
compound; to detoxify functions.
Urea sulfides
Physostigmine 57-47-6| 4.5 275.40 [Organic Slightly soluble NA NA NA CNS depressant [Easily None known |Inhibition of
compound; acetylcholinesterase
ICarboxylic resulting in
jacid,; acetylcholine
Heterocyclic accumulation in CNS
compound & effector organs.
Potassium I chloride 7447-40-7| 2602 | 74.55 |Inorganic 342 mg/mL @ NA NA 1500 Cardiotoxin Free? No Essential cellular
compound;  [20°C; >100 electrolyte maintains
Potassium  |mg/mL @ 20°C normal transmembrane
compound; potential, necessary for
IChlorine heart conduction.
compound
Potassium cyanide 151-50-8[ 10 65.12 |Inorganic 500 mg/mL NA NA NA CNS stimulant, [Free No General enzyme
compound; |cold; 1000 corrosive inhibition. Interferes
[Potassium  |mg/mL hot with ATP synthesis.
compound; High affinity for Fe™".
INitrogen Inhibits cell respiration
compound by inhibition of
cytochrome oxidase.
Procainamide HCI 51-06-9] 1950 | 271.79 [Organic Freely soluble NA NA NA CNS depressant, [Some Less potent’; |Slows impulse
compound; cardiotoxin active conduction in the
ICarboxylic metabolite®  [heart?"
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2-Propanol 67-63-0[ 5843 60.10 [Organic >100 mg/mL NA 0.05 823 CNS depressant [Free [No. CNS depression
compound; |@ 22°C through membrane
Alcohol effects"
Propranolol HC1 350-60-90[ 470 | 295.80 Organic Soluble NA 3.09 NA Cardiotoxin Free [No? Unknown: Beta-
(mouse) compound; adrenergic blockade?
|Alcohol;
|JAmine;
Polycyclic
compound
Propylparaben 94-13-3| 6326 | 180.20 [Organic 0.463 mg/mL NA 3.04 NA CNS depressant [NA INA INA
(mouse) compound;  |@ 25°C; <1
Carbox