Pre-clinical Development of
Antibodies

Which data packages are needed?

Bjorn Cochlovius, Ph.D., Assoc Prof.



300 BiMion

Caplacizumab (Cabliwil: anti-vWF tor acquired aT TP

Aamosazumab (Evenity): anli-Sderostin for sebesparasis ‘ﬁ
A ]
160 o Burcaumab (Crysvita): ans-FGF23 for XLH i
Ibalizumab {Trogarzok anti-C04 for HIWY infectcn '“‘
150 - Erenumat (Aimovigl: anti-CERAPA for migraine pravertion 2% 160
Rituximab {Fituxan}: r
140 - mwl jor! h:-dghm frrphoma Atezollzumab (Tecentrig): artl-P0-11 for bladder cancer '-l'
130 - ard-COZS for multiple sclarcels Reslizumab (Cingsera, Cingair): anti-IL-5 for ssthma §
¥
120 - Pembralizumab (Keytrudak ami-FD-1 lor melanomea
Abcizimab (Recprok Nivolumab (Opdivo): ami-P0-1 for malanoma & NSCLC 118
~ 410 4 ari-GP Iiia for Ramucirumab (Cyramza): antl-VEGFRZ for G0
. E prevantion of blood clats
- 100 o in angiaplasty iplilmumab (Yarvoy): anti-CTLA4 for metastatic malanama [ ——
I S O ry O — VIRV WOt (Noaie angi-PO-L1 for MCC
o 90 - ans-C:030 for Hodgkin lymiphoma, systemic ALCL Durvalurmat: (imifinzi):
- ~ god |fremonab-C83 anti-PO-L1 for bladder cancer
Q (Ovthocions QKT Ustekinumab (Stelaral: anti-L-12/23 Brodalumab (Sikg, Lumicer):
n I O y 3 - :’r:“'im"f‘“ tor Peoiasia ani-IL-17R for plague pecriasis
L4) rejaction treatmenl
= B0 - o Panttumumab (Vectiblx): NecHumumab {Portrazzals antl-EGFH for NSCLE
e anti-EGFRA for CAC Dirutuximeat (Unkuxin): ar-G02 lor reurcblasioma
[echnolo g — |
E “::“ " [Hercepling: arili-VEGF-A for Macular Pertuzumab (Perjeta): antl-HERE for BO
= 40 - antl- 8r-HERZ for BC | | soconoration :
3] Iymphoma Infllximab Denosumab (Prollal: anti AANKL for bona loss
E 30 - Ab [ Pl g b
artti-THF for Ecullzumab [Soliris): anu-u:smrﬂmuml nocturmal hamaglabinuria |
20 - Crohive diseass
Bevaclzumab (Avasiing: ant-VEGF for CAG; Cetuximab (Erbhux): anti-EGFR for CRE ]
10 - Omalizumab (Xolalr): ani-gE for asima |
0 1 Adalimumab (Humira): ant- TNFa for A |
LR ﬁﬁﬁﬁﬁﬁ 8P S

Year
Note: Here only therapeutic antibodies.

Source: L. Yin, www.genscript.com/gsfiles/techfiles/Ab_drug_development_webinar.pdf
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complex and sometimes
feels more like ...




Congratulations! You have some hits from your antibody
screening process.

What next? Transfer your Hits into Leads.

1. Hit selection performed using display technologies, animal
immunizations etc.

Hit to Lead

2. Select Lead Candidates with the desired function (see your TPP) and
favourable biochemical, biophysical properties: binding to target;
specificity; expressability; in vitro efficacy etc.

3. Epitope mapping

4. Small animal test (usually mouse model): demonstrate in vivo efficacy
(POC, proof-of concept)




Lead to

(clinical)
Candidate

Always have your TPP in mind (which should be optimized along the way).

1. Lead Optimization, as needed:
- Humanization

- Affinity maturation

- De-immunization

- Fcengineering

2. Candidate Characterization:

- CMC-related properties: expression rates, glycosylation, aggregation etc.
- Manufacturability assessment (scalability; final expression system etc.)

- Invivo POC (efficacy) using at least one animal model

- Biodistribution in animals

- Assessment of relevant animal species

- Exploratory PK/PD in animals

- Exploratory safety study in animals

3. Biomarker Development:
- Generate first data set to demonstrate validity of biomarker concept




The IND Enabling Package is generated according to regulatory requirements.
Least headache for you when sourcing it out to a service provider.

1. Pharmacology
f - Safety Pharmacology: Assessment of the effect on the cardio-vascular, neuro-
Pl’e pa re 1or logical and respiratory system of the animals.
Cl | N ica | - Primary Pharmacodynamics (PD) to define the theraperapeutic effects of the drug
candidate, including dose/exposure relation of effect.

Development:

2. Pharmacokinetics (PK)
- In vitro: metabolism, plasma protein binding.
- In vivo: repeat dose toxicity to determin Cmax and AUC.
(1) ,,I N D' - ADME: absorption, distribution, metabolism, and excretion (can be postponed

: and performed in parallel to clinical phase 1)
Enabling

PaCkage“ 3. Toxicology

- Acute toxicity (single dose) in two animal species, one of them non-rodent using
clinical route of administration plus one parenteral route (e.g. i.v., s.c.).

- Several doses to determine NOAEL and MTD for clinical dose selection.

- Maybe in vitro mutagenicity (AMES test), embryo-fetal toxicity, immuno-toxicity
(to be discussed with the regulatory authorities).




1. During your discovery and over stretches of the non-clinical work, non-GMP
manufacturing of the antibody is sufficient.

2. Latest in parallel to the IND-enabling work-package, proper CMC work needs to

be performed:
Prepare fOr - Generation of Master Cell Line;
Cl N ical - Establishment of final Manufacturing Protocol;

- Establishment of upscaling procedure;
Development: - Generation of GMP badges for animal experiments (IND pack);

- Generation of first clinical-grade badge to support FIH study.
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Example of a manufacturing process. Source: B. Minow et al., Bioprocess Intl., Jun 2012



Prepare for
Clinical
Development:

(2) Documents,
Data etc.

Evaluation of scientific, technical data packages vs. TPP.

. Final candidate Safety assessment.

Candidate Commercial re-ssessment (based on latest market data).

. Final legal (i.e. IP) evaluation.
. Clinical strategy (including CRO selection, logistics etc.), CDP.

. Clinical biomarker plan.

Regulatory planning (including pre-IND meetings with authorities, label etc.).

. Manufacturing plans, including process, external partners for manufacturing

and logistics, fill&finish, packaging.



Planning your
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Note:
Here no scale costs/company valuation.
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