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Human Bioavailability (%)

Bioavailability in animal species versus oral
bioavailability in humans

Animal vs. Human Oral Bioavailability
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Our research workflow
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New: Simultaneous determination of cellular UDOPP

exposure and permeability

UNIVERSITET Cellular exposure and permeability

* Many lipophilic compounds have
activity against intracellular
(cytoplasmic) targets ...

* ...but they are not orally absorbed S !
* Up to a 1000-fold higher cellular ‘%g Donor
accumulation than permeation 5 cor
; AcCER @
* Distribution into phospholipids 2 //

. o . Time (min)
Lundquist, manuscript in preparation, 2023 .
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Isolation of human jejunal enterocytes sy
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Yield and viability
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isolated with high yield and viability.



Enterocyte metabolism

Compound Metabolic pathway CLint Metabolites
(1l/min/1076 cells) identified
Midazolam CYP3A4 5.3 10H- and 40H-
midazolam
Loxapine CYP1A2 2.2 70H-loxapine
Lidocain CYP1A2/CYP3A4 2.8 To be determined
Genistein Glucoronidation/ 8.6 To be determined

Sulfation (CYP)

Propylparaben  Esterase/ 1.8 To be determined
Glucoronidation

Propranolol CYP2D6/ 0 None (so far)
Glucoronidation

Haloperidol Glucoronidation 2.7 To be determined
CYP2D6

Diclofenac CYP2C9 5.9 40H-diclofenac

Tolbutamide CYP2C9 0 None (so far)

Caffeine CYP1A2 0 None detected

Nicotine CYP2A6 0 None detected

Terfenadine CYP3A4 6 Fexofenadine

Bufuralol CYP2D6 0 10H-bufuralol
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&% 3D enteroids and colonoids in our lab
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* Merve Ceylan, PhD student

* Small intestinal (jejunal) organoids
and primary cells and tissue

 Rebekkah Hammar, PhD student

* Colon organoids and primary cells
and tissue

e Daisy Hjelmqvist, PhD, Scientist
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3D organoids for assessment of oral exnosiire
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* Derived from human intestinal stem
cells

e Standard technology: grow in
extracellular matrix —basal side out

* New technology: remove extracellular Qo0
matrix (matrigel) — apical side out

e Suitability for transport and
permeability studies?

Q0O
o0

00

e Colon tissue (colonoids): cancer
patients

* Jejunal tissue (enteroids) : Gastric
bypass patients Co Cell Rep 2019



Establishment of organoids
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Adult colonic
stem cells colonoids

Epithelium Transfer to

suspension culture

Apical-out no 7.5%
colonoid Matrigel Matrigel

Human colon

Basal-out
colonoid

Matrigel-embedded
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Enteroids are
derived from jejunal
tissue using a similar
protocol
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Phalloidin

MERGED

Apical-out versus basal-out

Enteroids: Donor no.: Hu18.9 jej
AO: Apical out in Differentiation medium
BO: Basal out in Growth medium
Passage 7, Day6
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After six days of
differentiation in
AO configuration.




Apical out enteroids - SEM

UPPSALA
UNIVERSITET

10 pm*

Date :12 Sep 2023

10 pm*
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EHT = 5.00 kv Mag= 5.00KX Signal A=InLens System Vacuum = 2.85e-06 mbar Date :12 Sep 2023 EHT = 5.00 kv Mag= S5.00KX Signal A=Inlens System Vacuum =2.78e-06 mbar

Brush border membrane apparent
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Mucus expression in enteroids
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« MUC2 is expressed by a subset of
cells in enteroids.

e MUC2 is a secreted mucin not
expressed in Caco-2 cells.

* The presence of a mucus layer
around the enteroids remains to be
characterized.
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Enteroids form a polarized barrier
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Fatty acid uptake Expression of FABP1

Apical-out enteroids Basal-out enteroids
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* Enteroids show a polarized expression and activity of fatty-acid transport machinery.
* Experiments with barrier function and ABC transporter activity (P-gp) is on-going



Enteroid CYP metabolism
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Enteroid ADME protein expression
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Legend
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Conclusions
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* Caco-2 monolayers remains a robust assay for permeability studies if its identified
weaknesses are taken into account

» Stem cell derived organoids from human intestine show more in vivo like
expression profiles than Caco-2 cells and can be cultivated in new 3D
configurations.

* |Intestinal organoids can be used for studies of intestinal metabolism of
compounds.

* Method optimization for transport and permeability studies is ongoing.
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Thank you for your attention!
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