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PURPOSE METHODS (CONT.) RESULTS (CONT.)

A noteworthy application of PBPK modeling in generic drug development is to . : : : : : : : :

predict the impact of ga_stric p_H changes after co-administration of acid-.reducing \é\;f;:rr;zgilsyl(r;g-;gt-rjlcs;l g;?griteoa%rg ?’Iecg;i:)hnealp g efrf;lel\lea?li’gf \iﬁgez?svgfenzgﬁjg{ggﬁzg i)nndL?unbﬁgﬁglla:s;c;r;ngfds:)puIation a) -~ Free Dabigatran (VBE with predicted dissolution) b) N Total Dabigatran (VBE with predicted dissolution)

ageqts (ARAS) on the bioequivalence of vyeak base drug products. Dabigatran PK differences of DABE between Indian and Caucasian populations (8-10). This modified model was validated using 0.5 0.5

Etexilate (DABE) is a weak base drug which demonstrates pH-dependent data from multiple generic products (150 mg). The hypothetical bio-predictive dissolution profiles were generated for o4 _ o4

solubility and DABE products also shows pH-dependent dissolution characteristics both RLD and generic products in a similar way and used as model inputs for VBE simulations. 2 035 2035

that may be formulation-dependent (1). Therefore, there is a potential of having § 03 g 03

different “drug-drug interaction (DDI)” or pH impact on absorption due to Model development %";Z’ %"i

formulation differences when the generic drug product or reference listed drug 2 015 % o1
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* Purpose of this study was to use a PBPK absorption model of DABE capsules P-gp mediated efflux Vd of DAB predicted in Simcyp  Mode] 005 i 005
and virtual bioequivalence (VBE) simulations to assess the impact of gastric : \égno\re[r)s:?c?rfoafrg?ﬂigstgc;rbi?ngESZ ' S%%eéig%gggﬁe%t%gggoﬁsa miﬁ}cn?gigd%?didm In Simcyp ’ 0 2 4 6 8 10 12 14 16 18 20 22 24 ’ 0 2 4 6 8 10 12 14 16 18 20 22 24
pH Change on the BE of generic DABE Capsu|es_ Ea“s\:;?:r;%gi%wif DABE to DAB ’ Ei%al = M= IENEUINRE T2 Elimination of DAB-G was assumed to be Time (h) Time (h)

same as DAB
by plasma esterases _ _
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* This work will also support the future implementation of ICH M13A to help
assess the potential impact of ARAs on BE outcome and determine if an
additional in vivo BE study is needed for weak base drugs under the condition
with elevated gastric pH.

Model validation Figure-3: Virtual bioequivalence study between reference (RLD) and test DABE 150 mg capsule under fasted condition with PPI
Q (pantoprazole) coadministration; a) free dabigatran simulation and b) total dabigatran (free DAB + DAB-G conjugate) simulation

Model refinement

Observed plasma concentration profile of free and total DAB following various oral dose

Other information such as: bioavailability of DABE and fraction of DAB glucuronidated

OBJECTIVES e . CONCLUSIONS

Simulate plasma concentration profile of free and total DAB in absence or presence of ARA/PPI

. . . Simulate plasma concentration profile of free and total DAB in Indian population by estimating/adjusting o - . . :
. Develop and validate an oral PBPK absorption model of DABE capsules (with ot and elimination barameters both i sbeence or orecence of ARA/PPY In this resea.rch wo.rk,.a PBPK mpdel for. DABE ca_tps_ule was developed _a_nd validated. U_smg the hypothetically
. - : : : : generated bio-predictive dissolution profiles (to mimic elevated pH conditions) as model inputs, the model was
and without the co-administration of PPI) based on published literature and in- : _ — . . . . .
house data Figure-1: General workflow for development, validation, and application of the PBPK model for DABE able to predict the PK profiles when the DABE capsule was co-administered with PPI.

 Furthermore, virtual BE simulations predicted BE between generic and RLD when both products were co-
administered with PPI, suggesting low risk of non-BE for this specific generic product, thus an in vivo BE study

RESU LTS with PPI coadministration may not be needed.
« Our work showed the utility of PBPK modeling as an alternative for BE assessment.

« Since hypothetically generated bio-predictive dissolution data were used in the model, further experimental bio-
predictive dissolution data might be needed to refine and validate this model for predicting the effect of ARAs on
BE.

 Run VBE simulations and evaluate the impact of PP| co-administration on the
BE of generic DABE capsules.

 Development and validation of DABE PBPK absorption model in Caucasian population showed good predictive
M ETHODS capability (PE ~ 20%) under fasted condition, where dissolution data generated under quality control (QC) condition (pH
2) were used as model input (Figure-2a).

* In case of fasted condition with coadministration of PPl (pantoprazole), the available dissolution profiles in QC media
with elevated pHs (e.g., 4.5 and 6.8) failed to provide a satisfactory prediction (PE > 50% and PE > 200% at pHs 4.5
and 6.8 respectively) when used as model input. Therefore, a hypothetical bio-predictive dissolution profile was
generated and used as model input. As such, the PBPK model demonstrated a good predictive performance (PE <
20%) (Figure-2b). REFERENCES

« Simcyp™ simulator (version 22; Certara, Sheffield, UK) was used to develop
the PBPK model for DABE capsules (Figure-1). The disposition model of DABE
capsules was modified based on previously developed DABE PBPK models
(2-5). DABE is a prodrug, and the active metabolites are free Dabigatran (DAB)

?onrdDI,DAel‘Bbl(gzt:)ar?r;g;J;Lrjr:gg(tj)ili(t[e)')A\aBr;S)D(ferm(JSg?gz.s-gr::zrrﬂce)\:f/,rglestzct))sg;[il’[c;r)] vrcgrdeels Harada A, Ikushima |, Haranaka M, Yanagihara A, Nakayama D. Am J Cardiovasc Drugs. 2020;20(3):249-58.
} . . . o . . . . o 2. Farhan N, Cristofoletti R, Basu S, Kim S, Lingineni K, Jiang S, et al. CPT Pharmacometrics Syst Pharmacol.
also developed. The absorption model of DABE Capsules Was developed using a) - Total Dabigatran (using pH 2 dissolution); without PPI b) o Total Dabigatran (using predicted dissolution); with PPI 2021 ,10(3)199_21 0 g g y

the Advanced Dissolution, Absorption, and Metabolism (ADAM) module. o v o c5ys Mean (4 Tota 3. Laizure SC, Parker RB, Herring VL, Hu ZY. Drug Metab Dispos. 2014;42(2):201-6.
! . s Mean -Tota ) ! N Dabigatran . . . : 5 .
. The dissolution data of DABE capsules in quality control (QC) media at pH 2 _ox Coys Mean : o2 N Csvss%th i 4. Blech S, Ebner T, Ludv_wg-SchweIIlnger E, Star_wgler J, Roth W. Drug Metab Dispos. 2008;36(2):386-99.
n : — + _ 203 \ === -CSys 95th percentile < 015 5. Ebner T, Wagner K, Wienen W. Drug Metab Dispos. 2010;38(9):1567-75.

and plasma profiles O-f free DAB and total DAB (total DAB = free DAB + DAB 025 | , & i~ T Covs Sthipercentle 6. DARRTS: NDA 022512, MISHINA, ELENA 'V 09/08/2010 REV-CLINPHARM-01(General Review).

E)iellewing el ehimsiricn G 19l g LABE GeEetls Ve insize g 02 e g o /. Miehlke S, Madisch A kirsch C Li,ndner F, Kuhlisch E, Laass M, et al. Aliment Pharmacol Ther. 2005;21(8):963-7

condition were Used to estimate the absorption parameters. Eﬂ:j g j 8. Liesenfeld KH, Lehr T, Dansirikul C, Reilly PA, Connolly SJ, Ezekowitz MD, et al. J Thromb Haemost. 2011;9(11):2168-75.
 The developed PBPK model was further validated using pharmacokinetic (PK) oo | / _‘:_‘ _____________________________ 9. Oeser SG, Bingham JP, Collier AC. Pharmaceutics. 2018;10(1).

data after dosing 75 mg, 200 mg, and 600 mg DABE capsules (data obtained o F 0 00 200 400 600 500 1000 12.00 14.00 16.00 1500 20.00 2200 2100 10. Balram C, Sharma A, Sivathasan C, Lee EJ. Br J Clin Pharmacol. 2003;56(1):78-83.

from clinical pharmacology review for DABE capsules (6)). P00 200 400 600 800 Taig0 Mam 1400 1600 1500 2000 2200 2400 Time (h)

« Administration of PPI (pantoprazole) is known to increase the gastric pH up-to
5.0 (7). Therefore, in case of the co-administration of PPl under fasted
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underprediction of the PK profile, a hypothetical bio-predictive dissolution - Furthermore, this PBPK model also demonstrated good predictive capability (PE < 20%) for Indian population after

profile was generated to achieve a better model prediction of the PK data for adjusting the clearance and regional absorption parameters based on the published reports.
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an overall higher dissolution values. Those VBE simulations demonstrated BE between generic and RLD products (Figure-3).
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