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Development of new in vitro digestion to predict oral absorption of drugs from
lipid based formulations
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The aim of this study is to establish and test an in vitro digestion-in situ

absorption model that mimic in vivo drug flux by employing physiologically relevant value of
membrane surface area (S)/volume (V) ratio for accurate prediction of performance of lipid-based
formulations. A simultaneous in vitro digestion-permeation experiment was also performed using a
side-by-side diffusion cell with a dialysis membrane having a low S/V value for comparison purpose.
Cinnarizine (CNZ) was selected as a model for poorly water-soluble drug.

In vitro drug fluxes across dialysis membrane differed depending on formulations investigated. The
obtained in vitro data did not correlate with in vivo oral AUCs. On the other hand, new model
successfully predicted in vivo oral absorption of CNZ. This study demonstrated the importance of
mimicking the in vivo drug absorption rate in the predictive model.
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3.1. LBF
LBF Lipid Formulation Classification System Type A-
MC Type A-LC Type 1 Type A-MC Type A-LC
o/w
Type
LBF CNz 85
1.LBF
LBF 48R% (% FLBFICHT ACNZDBHRE  SLBFOCNZZHE
AER % wiw) (mg/g) [AREED85% (mg/g) ]
Type IlIA-MC Captex 300 : Capmul MCM C8 EP/NF: Kolliphor EL 369 + 4.14 31.4
(35:35:30)
Type lIA-LC Soybean oil : Maisine CC : Kolliphor EL 2712 £1.32 231
(35:35:30)
Type IV Diethylene Glycol Monoethyl Ether:Kolliphor EL 422+ 238 35.8
(70:30)
3.2. in vitro -
( 1000 Da) side-by-side in vitro -

Donor (



pH65)7.2 L LBF

750rpm, 37 10

0.8mL 50
mM 3.7mM LBF 2.0% wiw CNz
Type HIA-MC 0.63mg/mL  Type IIIA-LC 0.46 mg/mL  Type IV
0.72 mg/mL
pH NaOH
pH(6.5) 10 30 60 Donor
Acceptor  (4.5% ,8.0 L) 50 5 10 20 30 40

50 60 =

3.3. Invivo

CNz LBF 4 % w/w
1 mL (0.25 05 1 15
2 25 3 4 5h) Type I1IA-MC 1.25 mg/rat
Type HIA-LC 0.93mg/rat Type IV 1.43 mg/rat
9,000 rpm 5
3.4. In vivo
CNz Type HIA-MC  Type IV 4 % wiw
FD-4 200 uM 1 mL
CNz 3.3.
FD-4 CNz
3.5. In vitro -in situ
13.5mL LBF 2% wiw 10
1.5mL CNz
3.2. Type IHIA-MC  0.63mg/mL  Type I1IA-LC 0.46 mg/mL Type IV
0.72 mg/mL NaOH
pH 6.5
Sv
27.1cm? ( 24cm )1 mL
( ) (
) 50 pg/mL 24mL 30
cm/sec) /( )

4.1 In vitro -



Donor CNZ 90%
CNz
Type IHIA-MC 11IA-LC
CNz
Type IV 40-50%
CNZ  Acceptor Type IV 5
CNz
Type IHHA-MC  Type IHIA-LC Donor CNZ
4.2. In vivo
CNz - 0 5h
AUC (AUCoral) AUCoral
LBF AUCoral
LBF CNz
in vitro - Type IH1A-MC Type IH1A-
LC Type IV AUCoral LBF
in vitro - 60
(%) AUCoral (R2=0.087)
4.3. In vivo
Type IHIA-MC Type IV CNz FD-4
( )
CNz
CNZz LBF CNz
CNz
In vitro CNz 0.015%
CNz
in vitro
in vivo
CNZz IVIVC
4.4. In vitro -in situ CNz
In vitro CNZz
invitro SV
in vitro -in situ
Type Type A-MC Type
A-LC CNz - 0 3h



AUC (AU Cloop)

AUCIoop AUCral R? 0.71
Type AUCIOOp AUCoraI
CNZ
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