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e Systemic PBPK models were developed for both cross-reactive (anti-VEGF) with target Serum
binding and non-cross-reactive (anti-gD) without target binding antibodies and their
fragments (IgG, Fab, F(ab),, and Fc).!

A generic PBPK model in PK-Sim® was utilized for anti-gD, while a specific TMDD process
was added using MoBi® for anti-VEGF proteins.?3

 Computational PK analysis was conducted to explore distribution patterns across eye
compartments following IVT administration of bevacizumab utilizing Bakri et al. data.

e Utilized strain-specific parameters, including vitreal volume, retinal thickness, and

aqueous clearance, to differentiate between NZW and DB rabbits.
e Model fitting, conducted through a Monte Carlo algorithm, focused on standard

parameters (Table 1) for anti-gD compounds, plus kinetic constants (Koff, KD), target
turnover, and internal degradation of complexes, specifically tailored to anti-VEGF

e Accommodated dataset diversity through dose adjustments.
Parameter estimation (Table 2):

compounds. - Dose: The intravitreal dose of bevacizumab was adjusted.

« An additional renal clearance mechanism was included for lower molecular weight - Vitreal t),: Fell within a narrow range, within 2-fold of reported values.
proteins. - Serum t,,,: Was closely aligned with reported values.

Ocular PBPK model development: A Vitreous B Aqueous

 Extended ocular PBPK models were developed in R (rxode), building upon the framework 1e+04 ® 1e+04
proposed by Hutton-Smith et al.* =

e These models were extended by incorporating a serum compartment and fitted (as §1e+02 Te+02
shown in Table 2) using ocular PK data to accurately depict bevacizumab distribution ‘g’
across ocular compartments following intravitreal (IVT) injection. T 1e+00 1e+00 Simulations

* Strain-specific ocular anatomical and physiological values>® were utilized as initial S — Ahn=1.25 mg (NZW)

. . . . Q . __ _ — Bakri-0.85m
estimates and optimized for the best fit. O Te70 fe=0 Pk =055 me 05)
‘ Christoforidis — 1.25 mg (DB)

Nomoto — 0.45 mg (DB)

Intravenous (V) administration of I9G F(ab): Fab Fe Intravitreal (IVT) administration of 0 12 24 36 48 60 72 0 12 24 36 48 60 72
antibodies and their fragments antibodies — Sinapis = 0.20 mg (NZW)
C Retina D Serum
4 N ( ) Observed
4 le+04 le+04 o Ahn - 1.25mg (NZW)
1 ’_g e Bakri - 1.25 mg (DB)
re 1e+0?2 1e+02 Christoforidis — 1.25 mg (DB)
E; Nomoto - 1.25 mg (DB)
@8 §g i g ¥®s S +  Sinapis - 1.25 mg (NZW)
® 1e+00 1e+00
I=
. @ _ Q
e Anti-gD IgG Bevacizumab S
e Anti-gD null IgG “ e Bakri et al. 2007 O 1e-02 1e-02
e Anti-gD Fab e Sinapis et al. 2011
e Anti-gD F(ab): e Ahn etal. 2013 0 12 24 36 48 60 72
e Anti-gD Fc | « Nomoto et al. 2009 0 12 24 36 48 60 72 |
e Anti-VEGF Fab e Christoforidis et al. 2013 Time (days)
o Anti-VEGF F(ab), Y Fig. 4. Simulated and observed concentration-time profiles from various publications for bevacizumab in rabbit
W \ / ocular compartments and serum following intravitreal (IVT) administration. NZW; New Zealand White, DB; Dutch

Belted

Fig. 1. Strategy for intravenous and ocular PBPK model building in rabbits

Table 2. Parameters estimated from our ocular PBPK models for bevacizumab in rabbits

Estimated model parameters
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Time (days) Time (days) * Atailored PBPK platform for rabbits was developed, and our models effectively characterized

Fig. 2. Simulated and observed?! profiles of monoclonal antibodies (mAbs) and their fragments in rabbit: (a) non- the systemic disposition of protein therapeutics following intravenous administration.

cross-reactive anti-gD protein therapeutics and (b) cross-reactive anti-VEGF protein therapeutics * Ourintravenous PBPK models have been fitted across various antibodies and their fragments

. . enabling an accurate description of antibody pharmacokinetics.
Table 1. Standard parameters derived from our intravenous PBPK models for various mAbs and their fragments 5 P yP

in rabbit. mAbs; monoclonal antibodies, MW; molecular weight, FcRn; neonatal fragment crystallizable receptor, || ®* Bevacizumab's ocular disposition after IVT administration across multiple literature datasets

KD-FcRn; equilibrium dissociation constant of IgG with FcRn in rabbits, R ; renal clearance was successfully modeled.
 These PBPK models enhance preclinical pharmacokinetic research, aiding in translation of
FcRn bindingin  Target binding in Solute radius ReL findings from preclinical to clinical settings and streamlining drug development processes for
rabbit rabbit (nm) (mL/min/kg) .. )
ocular indications.
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