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In vivo and in vitro
assessment of colonic

drug disposition

In vitro tools

* Stability (enzymes - faecal contents — colonic contents)
e Uptake
* Permeability
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Colonic drug disposition

* Formulation approach
* Low solubility/permeability

e Local activity
* Absorption

OUTLINE

* In vitro tools: overview
¢ Celecoxib and Sulindac
o Colonic permeation (in vitro)
o Colonic accumulation (in vitro/ex vivo)
o Metabolism (in situ)
o Systemic versus gut driven tissue accumulation (in vivo)
o Characterization of colonic content
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Colonic permeability: Ussing chambers Rat in situ perfusion (colon versus small intestine) 2D and 3D organoids
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in vitro model of the colon (TIM-2)
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SHlME® (Simulator of Human Intestinal Microbial Ecosystem)

stomach small ascending  transverse descending
intestine colon colon colon
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HuMiX: the human—microbial crosstalk model
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Review
Drug Disposition in the Lower Gastrointestinal Tract: Targeting
and Monitoring

Glenn Lemmens '@, Amo Van Camp !, Stephanie Kourula ', Tim Vanuytsel * and Patrick Augustijns '
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Colonic diseases — Epidemiologic data Physico Chemical Properties

Both sexes
Incidence Mortaity

Celecoxib
* In vitro tools: overview

* Celecoxib and Sulindac
o Colonic permeation (in vitro)
o Colonic accumulation (in vitro/ex vivo)

Mw: 381.37 pKa: 10.60
. . . LogP: 4.01 BCS I
o Metabolism (in situ)
o Systemic versus gut driven tissue accumulation (in vivo) Sulindac
o Characterization of colonic content
Mw: 356,41 pKa: 4.09
LogP: 2.93 BCS I/
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Mucosal accumulation

Mucosal uptake of
celecoxib
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Colonic disposition

Systemic driven accumulation

Gut driven accumulation?
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Mucosal accumulation

Mucosal uptake of
sulindac
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- 250 mL enema

- Suction channel of colonoscope for caecal content
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Colonic disposition —set up
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Excretion of Carboxy celecoxib

1) Local biotransformation: no Lumen
i 'mation to carboxy

2) Extensive secretion towards the gut from
the systemic circulation: below the LOD

3) Biliary excretion: 0.83 £ 0.44 % of the
intravenous dose was recovered in bile
+ 1.08% CXB
+ 10.43% CXB-OH
87.62% CXB-COOH

Rat plasma profile
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Systemic versus gut driven accumulation

Accumulation of celecoxib
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Systemic versus gut driven accumulation

Accumulation of carboxy celecoxib
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Systemic versus gut driven accumulation

Concentrations of celecoxib required in most cell culture
experiments to induce apoptosis: 10 -100 pM*

OUTLINE

* In vitro tools: overview
¢ Celecoxib and Sulindac
o Colonic permeation (in vitro)
o Colonic accumulation (in vitro/ex vivo)
o Metabolism (in situ)
o Systemic versus gut driven tissue accumulation (in vivo)
o Characterization of colonic content
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Colonic disposition Systemic versus gut driven accumulation Systemic versus gut driven accumulation

Dissolution (transfer)
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Systemic versus gut driven accumulation

In vivo In vitro/ex vivo

Accumulation of celecoxit
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OUTLINE

* In vitro tools: overview
* Celecoxib and Sulindac
o Colonic permeation (in vitro)
o Colonic accumulation (in vitro/ex vivo)
o Metabolism (in situ)
o Systemic versus gut driven tissue accumulation (in vivo)
o Characterization of colonic content
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Characterization of colonic content

Stiudy

Watson, 1072 5.5-7.5

Bown, 1074 6.0
Evans, 198" 6.4
Fallingborg, 1088° 5.
Raimungo, 1992° 6
Falingborg, 1098° 5
Sazal, 1997" 6
Press, 1998 I
Ewe, 1999 6
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Characterization of colonic content

Bile salts colonic content
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Future perspectives

Intestinal disposition of:

+ Budesonide (BCS II)
Budesonide Ferring/ Budenofalk/ Entocort/PPI

« Mesalazine (BCS Ill)
Claversal/ Pentasa/ Mezavant

+ Naproxen
» Organoids (functionality transporters and enzymes)
« Use of in situ perfusion (rodents)

« Characterisation of colonic contents (similar collection conditions)
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