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Biologics-Biomarker-Bioanalysis
Challenges followed by any solution — What to do
when new drug programs reach technical limitations
in target quantification
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Company Overview

Bioanalytical CRO
Regulated laboratory

Focus: sensitive / technical

demanding immunoassay support

Longest track record in ultra

sensitive sample testing

Proprietary platform: Imperacer
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Introduction

1 Biomarker

— A specific physical trait used to measure or indicate the effects or
progress of a disease, illness, or condition.

— cytokines, chemokines, signal molecules, intracellular proteins, etc.

screening selection
\ \ é ? ~ Group A

» Group B
=) Group C
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L Biologics

— any substance, derived from human, animal products or other
biological sources which is used to treat or prevent disease.

—> naturally occurring domains, behavior similar to biomarkers
—> application as drug
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— A specific physical trait used to measure or indicate the effects or
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L Biologics
— any substance, derived from human, animal products or other
biological sources which is used to treat or prevent disease.

—> naturally occurring domains, behavior similar to biomarkers
—> application as drug
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L Bioanalysis

— Process of quantification of a substance in a biological sample
— PK: absorption, distribution, metabolism and excretion

— Biomarker: naturally occurring background, threshold level
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Challenges in Bioanalys
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Low abundant target concentration

— Biologics: highly potent drugs, low dosing, wash out phase
— Biomarker: low abundant biomarker

Assay range

o

— Multiple assays to cover quantification range in different clinical
phases

Uncommon / rare study matrix

— e.g. CSF, synovial fluid, agueous humour

P

— Artificial standard curve matrix

— Biomarker: Background level - depleted matrix
U Quality of analytical data

— parallel testing (no bias) vs. multi-plexing (bias)

— Serial sampling vs. composite sampling (pooling) in pre-clinics




Imperacer® Technology
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Improved LBA
performance
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Imperacer®

Antibody-DNA conjugate as detection reagent
Signal amplification & read-out by real-time gPCR




Advantage 1: Sensitivity
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Imperacer®: 100-fold increased sensitivity
LLOQ ELISA: 5.5 pg/ml

LLOQ Imperacer®: 50 fg/ml
- increased data analysis

Bl Imperacer
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Advantage 2: Broad Assay. Range
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Concentration [pg/ml]
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Advantage 3: Sample Dilution L chimer.
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L Minimize matrix effects: Sample dilution
"

L Optimize antibody binding by sample dilution buffer
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1 Fine-tune assay parameters towards study needs
(e.g. sample volume)
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Biomarker

What do you do when...

...your sample concentrations are distributed over a large range
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Sensitivity:
LLOQ: 0.3 pg/ml

Assay Range:

+4 logs
0.3 pg/ml—5,000 pg/ml

Dilution linearity:
10x ULOQ (50 ng/ml)

Sample parallelism:

Confirmed

Sample Requirement:

Serum or Plasma

35 pl per duplicate run

Phase-Ill support:

+9000 samples
1.7% BLQ
0.1% ALQ
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S3
312.5

IL-6 Spiked Concentration [pg/ml]

S4
78.13
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19.53

Intra-assay precision
Range of %CV 409-13.97|002-1279|477-1366|870-3549 048-11.48 202-2263 193-1860 000-863 1.94-1542 055-3063 2.18-27.28
Range of %RE -4.55-7.79| -16.1-6.49 |-10.32-21.31 -0.54-8.06 -10.75-5.27 -14.79-4.16 -8.33-9.07 2.80-21.71 -10.71--3.75 -32.9 - 17.16 -7.49 - 24 45
SDp 185.8 96 251 908.4 96.5 3186 6.5 1.18 0.33 02 0.052
%CVp 9.3 9.6 16.7 18.2 7.7 10.1 8.3 6 6.8 16.5 16.9
Inter-assay precision
N 12 12 12 12 12 12 12 12 12 12 12
Inter-Assay Mean 2078.4 99.5 16.2 5187.5 12359 300.7 765 21.8 45 1.09 0.333
%RE 39 -0.5 8 3.7 -1.1 -3.8 -2.1 1.5 -7.3 -10.7 9.1
SDbetween means 102.2 8 1.678 171.8 81.2 208 5 1.24 0.12 0.21 0.033
SDt 185.8 105 251 908.4 106.1 316 6.8 15 033 0.25 0.052
%CVt 9.3 10.5 16.7 18.2 8.5 10.1 8.7 7.7 6.8 20.7 16.9
%Total Error 13.2 1 24.7 21.9 9.6 13.9 10.8 19.1 14.1 31.4 26.1
6fold replicates Acceptance criteria: <25% Acceptance criteria: <25% (<30% at ULOQ, LLOQ)
%CVp passed 100% 100% 100% 83% 100% 100% 100% 100% 100% 83% 100%
%RE passed 100% 100% 100% 100% 100% 100% 100% 100% 100% 83% 100%
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What do you do when...

...you find individual background level for a biologics
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Case Study Biologics 1

agonist antibody drug (, C,thm?enf
1 Immunomodulator agonist antibody drug (mAb against cytokine)

1 Assay range 2 — 32,800 pg/ml (+4 logs)

1 Selectivity: Effect of sample dilution on unspiked and spiked samples

— Determination of LLOQ: average baseline level (unspiked) + 3 x standard deviation
— Quantifiable quantification of spiked samples (LQC 6 pg/ml)
— Reduction in sample consumption (less than 5 ul)
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What do you do when...

...you just have one anti-idiotypic antibody for your target?
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Imperacer [Average delta Ct]

Case Study Biologics

Diabody
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Diabody

Assay range: 5 — 75,000 pg/ml (+4 logs)

Anchor: 1 pg/ml

Dilution linearity up to 7.5 ug/ml (100x ULOQ)
Extreme tolerance for high sample dilution

Clinical trial support is ongoing

Non-spiked individual background
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Thank you

for your attention

Dr. Christian Pieper
Senior Project Manager

Chimera Biotec GmbH

Emil-Figge-Str. 76A
44227 Dortmund

Germany
Phone: +49 231-9742-840
Fax: +49 231-9742-844

pieper@chimera-biotec.com

www.chimera-biotec.com




