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METHODS AND RESULTS
Objectives: Ruzasvir (MK-8408) is a potent HCV NS5A Table 3. Parameters Used in Gastroplus Absorption Model

complex inhibitor that was clinically studied from 4 to 600 . . . .
mg as single and multiple doses. Non-compartmental Population PK (P?pP_K_) Model (NONMEM) Physicochemical Properties
ana]ysis showed that MK-8408 exhibits approximate|y dose- Table 1. Data Avallablllty for POpPK Model Development SGF SOlUblllty: 9.34 mg/mL
proportional pharmacokinetics (PK) over the range of 60 Form Food Dose FaSSIF solubility: 0.0072 mg/mL
to 140 mg and behaves supraproportional from 4 to 60 mg (Niperiod) (Niperiod) (Niperiod) Effective permeability: 0.69 X 10-4
and subproportional from 140 to 600 mg. Dose-dependent 1 ) PR P cm/sec
PK of MK-8408 was characterized and interpreted N |(suspen-| (Cap-| 4 0 | (Low|(Mod.| (High e H Solubility (ma/mL
usingphysiologically based pharmacokinetic (PBPK) and Study sion) | sules) | (FDC1M) |(Fastec) | fa) | fat) | fat) | 4 | 10|25 |30 |50 60 l100[120140]200l400]600 Precipitation time (sec): Dose b olubliity {mg/mb)
population pharmacokinetic (PopPK) approaches. MK.8408P001 | 162 16 16 slelsl lsl lsl s dependent 1.0 36.1
i ilizati io: 27 418

Methods: MK-8408 is a P-gp substrate and demonstrates MK-8408P002° | 30 30 24 | 6|6 |6 6| [18]6 55"338 It solubilization ratio: 29 0.43
a steep pH-dependent aqueous solubility within the range MK-8408P004 | 16 16 16 16 ’ : :
in the gastrointestinal (Gl) environment. We hypothesized MK-8408P007 | 43 43 43 616 |4 Log P: 2.94; pKa: 5.84 33 0.036
that the unique dose-exposure relationship of MK-8408 MK-3682P008 | 18 18 18 18 Dosage form: Suspension/capsule 3.7 0.012
was caused by the interplay of P-gp saturation and MK-3682P016 | 11 " ” " Particle size: 1 : 4.5 0.003

e : - 2 : 1 um (diameter)
solubility-limited  absorption. PBPK (Gastroplus) and MK3682P020 | 22 2 | 22 o4 12 ” PK Parameters: 6.5 0.003

PopPK (NONMEM) models were developed; the two

aforementioned  factors impacting absorption  were B 0 o the 60 e e tvan s e om0 ni oy e CL: 0.0672 L/hr/kg fup (%): 0.1
estimated. Vc: 0.368 L/kg B/P: 0.72
Results: MK-8408 concentration profiles and dose- Figure 2. MK-8408 PopPK Model Structure Vt: 117 L/kg

exposure relationship were reasonably described by
both PBPK and PopPK models. The average prediction

Final Structural Model First-pass extraction ratio (%): 7.3

. . Oral Dose
errors of AUC and Crax (vs observed values) by the PBPK IV on: Gl Physiology Profiles: Opt LogD Model SA/V 6.1; human fasted
model were less than 30% and 25%, respectively. In - V2 -
the PopPK model, dose-dependent PK was handled by ~CL oo oan T or T o | Teansit | Volume T Conah [radius | gy [o7e Sat[Frop Aval [Prap Apical] o
. . . g . . . Time (h) [ (mL) (cm) [ (cm) (mM) Expr Turn
varying bioavailability: a rational function to characterize o KA: somech  CHSN (R[N B 20N (LI (N LS N =
the increaSing bloavallablllty over 10-140 mg and a Weibull . dejunum 1|0 erir o0 0w 4z (w4 14 [Jeas [e3w0 foser BOE efflux kinetics:

. . . . o — Formulatlon effeCt Jejunum 2 0 2728 640 0.74 1223 (6840 [1.29 3489|2030 0,656 5.0E-4 Vmax: 0.469 pg/sec
model to characterize the decreasing bioavailability over Food effect (f lation d d T L T T (] S Km = 0.144 pg/mL
140-600 mg. Relevant covariates were also included in the — Food effect (formulation dependent) lowms —©Gw od s mw s wm b s e
POpPK model. * F1: IA:E‘;’(:TDH 0 000 6al  2sr 03 @igs a4 a0 (o0 0917 50E-4
Conclusions: The modeling exploration suggested that B IEOOd elffﬁd foct
the dose-dependent PK of MK-8408 could potentially — Formulation efiec .
be explained by our hypothesis: greater than dose Less Than Dose Proportional Region: Table 4. Predicted and Observed MK-8408 PK Parameters
SrterpaiitenENiny £t [l eleses Eaule e Skl 1 hio GiEs! Rational function: FF1 = Dose x 813/(1+ Dose x 613) AUy (M) Cre (M) Toas (1)
of efflux transporter in the Gl tract, the dose-proportional Greater Than D P tional Redion:

PK at the middle range could be caused by saturation of reater 1 han Dose Froporuonal kegion. Fold Fold Precipitation
efflux transporter, and less than dose proportionality at high Weibull equation; FF1 = 614 X e015x LOG(DOSE=140) Dose | OBS | PRE | Error] OBS | PRE | Error)| OBS | PRE | Time(sec)
doses could possibly be attributed to the combined effect of Where 014 = 1 4 mg 46 | 7 | 161 | 415 | 579 |139] 3 3
saturated efflux process and solubility-limited absorption. 10 mg 132 | 161 | 122 | 116 | 127 | 109 | 2 27
Figure 3. Goodness-of-Fit Plots of PopPK Model 25 mg 529 | 433 | 122 | 388 | 38.0 | 1.02| 35 | 22 1200
Obs vs Pred Obs vs IPred 50 mg 1070 | 1025 | 1.04 | 846 | 93 | 110 | 35 | 23
7 - 74 : 100mg | 2470 | 2346 | 1.05 | 200 | 209 | 1.05| 3 2.4
BACKGROUND AND INTRODUCTION R g: R g: 140mg | 3270 | 3457 | 1.06 | 262 | 304 | 116 | 2 25
2 4 2 4- 200mg | 3840 | 4035 | 1.05 | 278 | 356 | 1.28 | 35 | 2.4 900
* MK-8408 is an NS5A inhibitor, in development for the £ S: £ g: 400mg | 7110 | 7772 | 1.09 | 466 | 674 | 145 | 4 25 800
treatment of HCV infection . i 600mg | 7910 | 7806 | 1.01 | 511 | 682 | 1.33 | 35 | 24 500
* MK-8408 is a weakly basic compound with steep pH- 01234 5 6 0123456 OBS, Observed data; PRE, Predicted data
dependent solubility within the physiological pH. The In(PRED) In(PRED) aFold Error = 10 ILog(PREI0BS)|
compound has solubility of 9.34 mg/mL in SGF and
0.00325 mg/mL in FaSSIF. Although MK-8408 is expected CWRES vs Pred CWRES vs Time i e
to be fully dissolved in the stomach in the range of 4+ 41 Figure 4. PBPK Model Fitting of MK-8408
C”nica'dOSG,tthiSSO'VeddrUgcan precipitateinthe & 2 oo ot sl sl ﬂ R L N PO PP 000
small intestine when pH in the small intestine is elevated, c TRy c Iy |
resulting in decreased drug absorption O 4- O 4- 8.
* In LLC-PK1 cells, MK-8408 had low permeability. MK- 61 Cee” 1 bl AN
8408 was also a substrate of human and rat P-gp in vitro. 0123456 0 51015202530 1004 F N _
It is possible that P-gp may play a role in limiting the PRED Time Since Last Dose l .. ‘ D,°Ze§19
absorption of MK-8408 as well as contributing to its overall 154 40+ , i + 10_mg
elimination ol [h ] ol 1 1[5 1 . - P
- . ! . p—
» The pharmacokinetics (PK) of MK-8408 was evaluated 1.0 _ _ 30- S I 1 - ]28—"‘9
. . [ T = ® _mg
from 4 to 600 mg as single and multiple doses (Table 1) " o © £ 'l L 3 * 200_mg
. = 054 w 20- - 5 _ ® 400
* Non-compartmental analysis showed that MK-8408 ° 0-5 g g 20 ;% | - 6oo:mg
exhibits approximate PK over the range of 60 to 140 mg, T 8 8 g ! {
greater than dose proportional from 4 to 60 mg, and less ' & 10+ & 10- § |
than dose proportional from 140 to 600 mg (Figure 1) 0.5 © \
0+ 0
-1 0 1 2 1012 0500051015 0 4 8 12 16 20 24 28 32 36 40 44 48
Eta Vc/F Eta Vc/F Eta CL/F Time (hr)
Figure 1. Dose-Normalized AUC of MK-8408 in
Healthy Subjects Over 4 to 600 mg Table 2. Parameter Estimates of the PopPK Model
40 - | Dose-normalized AUC i o 0 0
: : Par Description Value [95% CI] or SE (%) CO N C LU S I O N
: : 01 Central compartment volume (L), Vc/F 340 [270 — 430]
304 | | 92 Oral clearance (L/hr), CI/F 376 [31.4 — 451] * Both PopPK and PBPK models reasonably described the
§ i 100 140 i 3 Peripheral compartment volume (L), Vp/F 616 [551 — 690] dose-dependent PK of MK-8408
N °
g 2i’5 5.0 PY %'00 04 Intercompartmental clearance (L/hr), Q/F 40.6 [35.3 —46.7] - The PopPK model characterized the dose effect on the
’é 20 I ® o 05 Absorption rate solids: Capsule/FDC1M (hr'), Ka 0.436 [0.377 — 0.503] relative bloavallablllty of MK-8408. while the PBPK model
£ [ [ ; : . ' . .
o ! ! 66 Lag time (hr), ALAGT 0.448 [0.440 —0.457] characterized the nonlinear absorption from the physiological
= o | ! o 67 Relative bioavailability, tablet, F1 0.776 [0.652 — 0.900] perspective (interaction between efflux transporter and pH-
107 : : 08 Absorption rate suspension (hr), Ka 1.22 [0.858 — 1.73] dependent solubility)
| | Food eff. on Ka-unformulat 52 327-0.7 .
| | 09 0od eff. on Ka-unformulated 0-528 [0.327 ~ 0.730] + The dose-dependent PK of MK-8408 could potentially be
0 ! - - | —T— 010 Food eff. on Ka-tablet 0471 [0.184 = 0.758] explained by our hypothesis: greater than dose proportionality
0 L 50 100 200 400 600 o1 Food eff. F1 for capsule 0429 |  10.351-0.506] at lower doses could be related to the effect of efflux
612 Food eff. F1 for tablet 0.961 [0.731 - 1.19] transporter in the Gl tract, the dose-proportional PK at
613 Slope — dose effect on F1 for 4-140 mg dose 0.321 [0.0845 — 0.558] the middle range could be caused by saturation of efflux
815 Slope — dose effect on F1 for >140 mg dose -0.139 [-0.176 — -0.102] transporter, and less than dose proportionality at high doses
016 Proportional residual error 0.383 [0.355 — 0.412] could possibly be attributed to the combined effect of saturated
wVe Interindividual variability in central volume 0.347 16.5 efflux process and solubility-limited absorption
wCl Interindividual variability in clearance 0.136 17.5
Covn1, n2 Covariance V2/CL 0.871 18.1
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