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Introduction Comparative Evaluation

The prediction of human pharmacokinetics (PK) at the preclinical stage is a critical step in drug development, as it enables the efficient design of Figure 4. Comparison between observed and predicted human clearance
first-in-human (FIH) studies and reduces the risk of clinical failures. In particular, the estimation of human hepatic clearance (CL) is essential
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In vitro—in vivo extrapolation (IVIVE) is a widely applied framework that integrates in vitro experimental data with in vivo scaling approaches to £ . Ty £ LS N=m £ , N=8 |
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The objective of this study is to evaluate the predictive accuracy of various IVIVE methods using reference compounds and to develop an L S S — L e e A " i
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The basic well-stirred model (unbound fraction-corrected, basic-WSM) has been reported to systemically underestimate the actual in vivo S ] T 0 GlsE—oses Iy EmPirical scalar (fp) $ 100y CMPirical scalar (fyp) % 100- SF -Rat SF |
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Figure 1. IVIVE methods for Human CL Prediction S T Y P S i
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CL, =
i i h — . . . . . T . . .
U”bound(ﬁcra"t;o” ;30”3‘3“0” 0, +£“P_CLint is consistent with the literature. The other methods generally improved prediction accuracy compared with the basic-WSM, and Poulin
y Iy U; . . . . . . . . T
e bp_SUine method (ionization and PLR correction) and empirical scalar (scalars for CL,, and unbound fraction) demonstrated the highest predictive
performance in microsomes and hepatocytes dataset, respectively.
Gt ey (¢F) SRIIEa=cald] el B = The empirical scalar approach in hepatocytes showed comparable predictive performance with f, , (assuming R,, = 1, original method) and
ot N Empirical scalars for human hepatocyte intrinsic Correction of animal SF (difference between f . (with R,. correction), indicating that empirical scalar method could be applied regardless of R,.. correction
lonization lonization & PLR clearance (a = 1.74) and plasma unbound fraction derived CLiy in vivo from in vivo PK and CLiy . i vive b bp ) J P PP J bp '
(B = 0.66) from in vitro experiments
Berezhkovskiy Application to EZH1/2 inhibitor HM97662
lonization factor FI = f unionized—plasma(pH 7.4) 00§ - - - - . . .
e O ————— . 7 (O3 _o”» Table 3. Prediction of HM97662 in human hepatic CL Figure 5. Obs. vs. Pred. CL in animals
PH7.0 s ) S
e B " Testsystems | Microsomes | Hepatocytes C T Wiorosomes
o f’ ° P=apP 1 + (FI —1) - fu, g CL.n; u CLmt u IVIVE i 50— !
BLR =133 ujliver PLR - fu,_ap, s (in vitro) (in vivo) : ) | |
- fWiver = 1 3 I
® Drug (P Protein  (Albumin) 1+ (PLR — 1) fup_qpp Observed blood CL,, (mL/min/kg) - 31.7 50.0 33.3 - 31.7 50.0 33.3 i E 30 i
- : . Observed CL In vivo - :
Correction of.apparen.t i | Corrgctlon of unbo.unc.j fra.ctlon in Derived CL, .. . .. (mML/min/kg) _ 2481 1944 963 i 2481 1944 963 P !
(fup-app) cONsidering differences in the liver (f, er) for ionization and * Grid search (a: 1-5, step 0.01 / B: 01, step 0.01) - i O 10+ I ]
drug ionization between plasma and | plasma-to-liver ratio (PLR) of — minimizing AFE and AAFE Scaled CL , in vivo (ML/Min/kg) 27 76 30 114 35 98 53 80 i 0 i
liver cells (ionization factor = FI) plasma binding proteins 5 WSM (T )1 2 ” e 5 o . oF » 4o i 5 Dog 5 ftB hk ) M:s: .
ic- . bserved Basic-WSM erezhkovski oulin 1
Q fu,_ app  CLint Q JWiver  CLing Qh-(&)ﬁ.a.% Qn - ful’ CLint . SF e e P . . . . | . | - | = aSI atocytes :
R TRy, il B Rpp  filine _ Rpp ftthep L — - Rop ftline . Berezhkovskiy 44 131 53 123 54 152 90 9.0 D
CL;, = i o CL;, = 7 o CL, = fu oL h fu, CL Correction factor I 50+ : ; :
- ; Uuy; ; P\p p t | |
Qn+ g, P it Qn+ R, Ot () @ s Cht Ry Fuge ST (CF) Poulin 103 225 174 409 116 245 255 332 | ge- i
Empirical scalar - 7.9 i S 104 i
Conceptual Approach for IVIVE | L , ; i
Scaling factor (SF) - 16.2 179 105 - 16.3 173 134 : Dog g Rat .~ Mouse !
| |
| |

Observed Basic-WSM Bl Berezhkovskiy Hl Poulin

_ o = Dataset selection « Assumption : Total CL = hepatic CL (very low renal CL inrats) & R,, =1~ e e e e
Flgure 2. IVIVE flowchart for human CL pred|Ct|0n . Scale_d to in.vivo copdition using a spaling factors (MPPGL and HPGL) m Application of IVIVE ﬂowchart, we predicted the human CL of HM97662,
The in vitro CL,., and in vivo CL dataset are obtained from the literatures and liver weight (g liver/ kg body weight) which has major clearance pathway via hepatic metabolism, using in
_— (Poulin et al., 2012, 2013; Wood et al., 2017). To apply the animal vitro and in vivo preclinical data. The scaled CL_ values from
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allometry-based method (FCIM), supporting reliable prediction in both in
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cL W Base | Application of IVIVE flowchart to HM97662 (EZH1/2 inhibitor in clinical development), it showed the highest predictive accuracy with
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Poulin method compared to observed in vivo CL in animals. The predicted human CL/F using Poulin method and FCIM of allometry-
Table 2. Data analysis for predictive performance based method were comparable, and these results ensured robust accuracy for predicted CL in the preclinical stage.

MPPGL, HPGL m . Additionally, when the dataset used in the IVIVE flowchart was applied to IVIVE approach in the recent reference (David Tess et al.,

(CLint,in Vivo? mL/mm/kg)

Hiver weight AFE 10(1/n-S(log(Fold—error)) ~ 1 2023), basic drugs showed high prediction accuracy, whereas acidic and neutral drugs exhibited poor accuracy with some
in vitro CL, , limitations.
in
(CLint in vitrosHL/Min/mg protein or cells) AAFE 10(1/n-X(log(Fold—error)) <2.0 . Further research will be required to optimize IVIVE predictive performance by incorporating a wide range of compounds and apply

this to drug development to support study design and dose selection in First-in-Human (FIH) studies.
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