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The Challenge: i)
Predicting bioavailability of mAB after sc administration

To Expedite Progress in the Subcutaneous (SC) Field and Facilitate the Development of Novel
Biotherapeutics, a Concerted Effort Must be Made to Foster Academic—Industry Collaborations

High Dose/Volume Delivery
Misguided perceptions of development
of large-volume (>2 mL) and high-dose
SCtechnologies

Patient-Physician Interactions
Gap in understanding how physician
interactionsinfluence patients’
expectationsand experiences

Bioavailability
Bioavailability of biologics is
unpredictable and variable

Patient Experience
Deeper understanding needed of
how patient experience impacts

; SC
patient preferences e i
Delivery
Payer Preference
Payers sometimes put |V and SC
therapiesin the same cost category

Biologics

!

Inconsistenfunderstanding of
SCimmunogenicity, testing methodologies,
and quality attributes

Patient Preference: IV vs SC

Unclear understanding and prioritization
of patient
tradeoffs

Clinical Trial Considerations

Optimal time to SC clinical trial initiation
during product lifecycle is unclear
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Contents lists available at ScienceDirect

Advanced Drug Delivery Reviews

journal homepage: www.elsevier.com/locate/addr

Predicting bioavailability of monoclonal antibodies after subcutaneous )
administration: Open innovation challenge :

Manuel Sanchez-Félix **, Matt Burke ®, Hunter H. Chen ¢, Claire Patterson ¢, Sachin Mittal ©



MAB Subcutaneous Bioavailability
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The subcutaneous bioavailability of monoclonal
antibodies is influenced by a combination of

molecular/formulation properties and physiological factors
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M. Sanchez-Felix, M. Burke, H.H. Chen, C. Patterson, S. Mittal, Predicting bioavailability of monoclonal antibodies after subcutaneous administration: Open innovation
challenge, Adv Drug Deliv Rev, 167, (2020), p. 66-77
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MAB Subcutaneous Bioavailability Testing

Standard BA Monitoring

Pre-Systemic Transport Processes following SC Administration

Injection Tissue Protein Capillary

mechanism Interaction changes transport

Injection speed and volume
* Depot formation
* Viscosity

ECM viscosity and tortuosity
Receptor interaction (FcRn)
Unspecific binding

Immune reaction

» Misfolding * Lymph capillaries
» Aggregation » Blood capillaries



. i)
PBPK Modelling S

(Open System Pharmacology PK-Sim and MoBi)

Injection Tissue
mechanism interaction

Capillary

transport

In vivo Porcine Study 3 mAbs tested in 2 animals
20 total probes (5 per mAb per animal)
\ \ monitoring period 10 h with biopsy at end
Calculation of kOFM and kLocal
Base Human l " :
R Initial mAb R Final mAb
PBPK model for Model template s »
Specific model specific model
large molecules
e

Additional mAb specific processes mADb specific properties Human literature Exported IV and SC profiles
& modified subcutaneous concentration profiles for simulated doses for
absorption compartment

for model verification bioavailability calculation



Investigation of mAB Interaction with SC adipose

tissue in pig model

mAB application
60 pl — highly controlled

| l mAB wash out
>

PERFUSATE OFM Probe SAMPLE

Oh 2h
In-vivo porCine PERFUSATE OFM Probe SAMPLE
Open flow
microperfusion
(OFM)

SC tissue biopsies




MAB concentration measured in sc biopsies
correlate well with clinical bioavailability

clinical mAB Bioavailability (%)
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BioNotus

BioAnalysis to Value

PBPK Modelling with a customized absorption
compartment (kLocal + kOFM)

Local degradation / Bound to tissue
Estimated based
(kLocal) on biopsy results
kLocal estimation is based on residual

MAB within the cha! tisgue (assuming D Local Interstitial Lymphatic
a homogenous distribution around the Dose ' S ' SC space System

OFM probe
P ) Release Diffusion Local
(kRel) (KkOFM) Lymph
Estimated based Flow

on OFM results

Based on Niederalt (2018) and Malik (2019).
Plasma




Concentration (ug/mL)

Subcutaneous mAB adsorption (kLocal + KOFM)
improves PBPK modelling

SC administration Alirocumab 75 mg SC administration Brodalumab 280 mg SC administration Secukinumab 300 mg
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* Literature values ~ Model: == Current == Previous
Alirocumab  Brodalumab Secukinumab The BA predictions were within a
+ Q0
Average Model-predicted BA (%) 76.0 51.7 77.7 + 9% absolute range from the BA

reported in literature.
Literature BA (%) 85.0 55.0 77.0
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Summary

®* Combining in-vivo preclinical data with in-silico modelling offers a new way to
successfully predict mAB bioavailability.

®* OFM technology allows a direct readout of mMAB/SC adipose tissue interaction that is
highly relevant for bioavailability.

®* We are currently testing more mAB to validate the role of OFM adsorption data for
bioavailability.

® By using the OFM approach, bioavailability of mAB can already be assessed and
Improved in a preclinical setting (more economical, no GMP, no clinical study).
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