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Predicted F values using IVIVE (with verified/refined in vitro CL. ., from the Simcyp library and literature in vitro CL. compared with the observed F
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extra polatlon (lVlVE) Commonly employed in the phySIOIOglca”y based metformin 500 071 055  -1.43  129.16 138 4.11E-05 1.662 0 37832 076 100  0.94 0.8 08 08 C 0819%s 0.993
) ) ] ) ] Metoprolol 50 050 055 188 26740  500.00  2.42E-04 3118 007 138080161  1.00 099 0.1 F- ™ e | - y = 0.5423x+0.2617 y=sheneat L.
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. . . Table 1. List of 25 compounds with observed and predicted human oral bioavailability with physicochemical, permeability otted trend line nas unrestricted intercept wnile the solid biac tricted int t while the solid black line h int t of )
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We have chosen 25 compounds out of the 184 compounds of Musther et al. that exist in the Simcyp compound library or a published PBPK The preliminary analysis of 25 drugs, which spans various BCS and BDDCS classes and diverse
model is available. Simcyp library compounds were chosen for this preliminary study as the required in vitro and physchem data were readily chemical nature (Log P range -1.6 to 4.8; MW 129 to 1202; PSA 37.6 to 279; HBD 0 to 5), showed

mechanistic IVIVE predictions of human oral bioavailability are significantly better compared to
the animals based predictions (Table 1). Using high quality in vitro data improves the IVIVE
approach predictions, which in turn can reduce, refine and replace animal use in the research
where there is known poor predictions in humans. We will further expand the compound
database to investigate the approach for a wider dataset.

available. Fraction absorbed into the gut-wall (f,) was estimated using the method proposed by Matsumura et al. [2]. This method requires
solubility of a given drug in FaSSIF (3mM bile salts and pH 6.5) for fasted oral dose and FeSSIF (15mM bile salts and pH 5) for fed state dosing
and effective permeability (P.¢). FaSSIF and FeSSIF solubility were predicted using the Glomme et al. [3] QSAR method as implemented within
the Simcyp Simulator predicting partitioning of the drug in bile micelles (K. oie-water) USINg the molecule’s lipophilicity (LogP). Permeability was
either scaled from in vitro P,,, to human P using the regression equations available in the Simcyp Simulator or estimated from polar surface
area (PSA) and hydrogen bond donor (HBD) using QSAR method reported by Winiwarter et al. [4]. First-pass liver metabolism (F,) was REEERENCE

p.redlctec! using well-stirred liver model. The upbound human liver mlcrc.)somal (HLM) CLmt’u.vaIues for a given drug were obtained from the 1] Musther et al. Eur ) Pharm Sci. 2014 Jun 16:57:280-91. [2] Matsumura et al. J Pharm Sci. 2018 Sep;107(9):2485-
Simcyp Simulator compound database or published PBPK models. Fraction of drug metabolised by CYP3A4 (f, ;,,) With respect to the total 2496. [3] Glomme et al. J Pharm Sci. 2005 Jan;94(1):1-16. [4] Winiwarter et al. ] Med Chem. 1998 Dec 3;41(25):4939-
unbound HLM CL; , was obtained from the Simcyp database or from Yau et al [5]. Fraction of drug escaping first-pass gut-wall metabolism 49. [5] Yau et al. Biopharm Drug Dispos. 2017 Apr;38(3):163-186. [6] Yang et al. Curr Drug Metab. 2007 Oct;8(7):676-
(F,) was calculated using the ‘Qgut’ model [6] where the f, ;,, values used to determine the CYP3A4 contribution in the gut metabolism. Then igb-[;;(vs;/)?;SOZt-ﬂ.Drug Metab Dispos. 2017 Nov;45(11):1178-1188. [8] Riley et al. Drug Metab Dispos. 2005
Fruman Was calculated using F, 0000 = f,*F,*Fy. Some of the CL. , and f 5,4 values were informed or verified using clinical data which '
improves Fy .. »eq- 10 COMpare the predictions against the data solely measured in vitro, CL;,, , values measured in in-vitro assays were

obtained from literature [5,7,8] and bottom-up IVIVE predictions were compared to observed F, ..
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