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Presentation outline

Anti Drug Antibody (ADA) Assay
= Why an ADA assay is important?

= Principle

= Considerations in assay development

Case study: ADA pre-clinical assay development on
Gyrolab™ and MSD® platforms

= Assay format & tools
= Gyrolab™ Mixing CD96 development
= Gyrolab™ vs MSD® platform
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ADA Assay
Why an ADA assay is important?

= Biotherapeutics often possess large and complex structures

= Potential to induce an antibody-mediated immune response

= Consequences of ADA formation can be severe and potentially
lethal

= Useful in non clinical stage to interpret altered PK/PD profile
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ADA Assay
Principle
" Format Labeled Drug

Potential ADA

Labeled Drug

= (Qualitative assay

= Cut point to discriminate Positive and Negative samples
In development:

Set at 25% above the negative control

Signal

Positive
Cut-point F---------—-————-——-—~—~——-

o o Negative

Patient sample
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ADA Assay
Considerations in assay development

= Positive control (PC)

_\\

“ideal” PC derived from the species of interest

= Relative sensitivity

the lowest concentration at which the positive control
antibody preparation consistently provides a positive signal

target recommendations in pre-clinical assay: 250-500 ng/mL
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ADA Assay
Considerations in assay development

= Drug tolerance

ability of the assay to detect ADA in samples containing
variable amounts of the biotherapeutic

Free Drug

Potential ADA P ===) False-Negative

could be improved using different methods
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ADA Assay
Considerations in assay development

= Selectivity

ability of the method to identify drug-specific ADA in a
matrix that may contain potential interfering components

For clinical assay, other important assessments :
= Confirmatory assessment

= (Characterization:
= Titer
= Specificity
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ADA Assay
Considerations in assay development

= Technology platforms

Gyrolab ™ : Automated nano- MSD®: Plate reader based on
liter-scale immunoassay electrochemiluminescence
(ECL) detection

000

4 Meso Scale Discovery

CD200
Gyrolab™ Mixing CD48 Streptavidin Gold plate
Gyrolab™ Mixing CD96
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Case study: ADA pre-clinical assay development
Assay format & tools

= Matrix: cynomolgus serum
= Drug: therapeutic bispecific antibody

= Labeled antibodies:
capture antibody: drug labeled with Biotin

detection antibody: drug labeled with Alexa-Fluor (for
Gyrolab™) or Sulfo-tag (for MSD®)

Labeled Drug Free drug

Potential ADA

Biotin Drug

Sarah COLLOMB, EBF 5t YSS
Bologna, March 2019

9 novimmune



Case study: ADA pre-clinical assay development
Assay format & tools

= Matrix: cynomolgus serum
= Drug: therapeutic bispecific antibody

= Labeled antibodies:
capture antibody: drug labeled with Biotin

detection antibody: drug labeled with Alexa-Fluor (for
Gyrolab™) or Sulfo-tag (for MSD®)

= Positive control: rabbit polyclonal antibodies, directed against
the whole molecule
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Structure Mixing CD96

PR Inlet f t .
rlt for samples —— mdbifies~* Sample addition (200 nL)
| o- Volume definition
Inlet for wash solutions | (200 nL)
and reagents S| * Acidic buffer addition (200 nL)
J Mixing chamber for
incubation steps Note: 0.5M Glycine pH 2.6
MO_ammmﬁm:ﬁ Mo_cam a
elivery an
flow control ! Affinitv-capt _ ] ] o
hydrophobic Wl snlpakedwin - Neutralization buffer addition
_.m:._mwﬂ_ stop [ streptavidin-coated ..
‘quicflow Dynospheres (200 nL) containing capture and
vy detection antibodies (% drug)

Overflow channels for excess liquid and
reproducible volume definition

From GyrosProteinTechnologies website
(http://www.gyrosproteintechnologies.com/gyrolab
-cds-automated-immunoassays)
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Optimization of capture and detection antibodies concentrations
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Levels of PC (ng/mL)

- Good sensitivity
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Optimization of capture and detection antibodies concentrations

10000 500 ng/mL
1000+

100

“ With 100 pg/mL of free drug:
-+~ [CAP]/[DET] at 1.5 ng/mL
-+= [CAP]/[DET] at 3.0 ng/mL

Signal to Negative Control

104

Note: * excluded outlier

Levels of PC (ng/mL)
— Equivalent drug tolerance
mm) [CAP]/[DET] at 3.0 pg/mL selected
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Drug tolerance assessment

10000 500 sm\g_u
1000
dooum

Withoutdrug:
10

Signal to Negative Control

== MRD 1/20
=% MRD 1/30

N )0 00
N
Levels of PC (ng/mL)

- Good sensitivity
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Drug tolerance assessment

10000 500 Dm\_ﬁ_u
1000

100 7

With 5 pg/mL of free drug:

10 == MRD 1/20

Signal to Negative Control

== MRD 1/30

N 10 00
,
Levels of PC (ng/mL)
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Drug tolerance assessment

10000 500 Dm\_ﬁ_u
1000

100 -

W ith 50 pg/mL of free drug:

10 4 == MRD 1/20

Signal to Negative Control

=+ MRD 1/30
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Drug tolerance assessment

10000 3 500 sm\g_u
1000

dcolu

With 100 pg/mL of free drug:

10 4 ~~ MRD 1/20

Signal to Negative Control

== MRD 1/30

oY 10 00
N
Levels of PC (ng/mL)

— Equivalent drug tolerance
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Drug tolerance assessment

10000 500 Dm\g_u
1000
100

W ith 200 ug/mL of free drug:
== MRD 1/20

Signal to Negative Control

== MRD 1/30

N lo 00
N
Levels of PC (ng/mL)

=) MRD 1in 20 selected
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Case study: ADA pre-clinical assay
Gyrolab™ Mixing CD96 development

Summary of Gyrolab™ method

= Capture and detection antibodies concentrations
3.0 ug/mL

= MRD1in 20

= Sensitivity
<10 ng/mL

= Drug tolerance

able to detect 200 ng/mL of PC in presence of 200
ug/mL of free drug

=) Comparison with MSD® technology

Sarah COLLOMB, EBF 5t YSS
Bologna, March 2019

19 novimmune wu,»



Case study: ADA pre-clinical assay
Gyrolab™ vs MSD® platforms

Summary of MSD® method (validated)

= Capture and detection concentrations:
2.0 ug/mL
= MRD1in 20
= Sensitivity:
<10 ng/mL
= Method: homogenous assay
Overnight incubation: no acid dissociation
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Case study: ADA pre-clinical assay
Gyrolab™ vs MSD® platforms

Drug tolerance assessment

10000 500 Sm\g_u

Without drug:
- MSD®

100

== Gyrolab™ Mixing CD96

Signal to Negative Control

10

Levels of PC (ng/mL)
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Case study: ADA pre-clinical assay
Gyrolab™ vs MSD® platforms

Drug tolerance assessment

10000 500 Sm\g_u

1000 7

Signal to Negative Control

doo.m With 5 pg/mL of free drug:
== MSD®
=®= Gyrolab™ Mixing CD96
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Case study: ADA pre-clinical assay
Gyrolab™ vs MSD® platforms

Drug tolerance assessment
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Case study: ADA pre-clinical assay
Gyrolab™ vs MSD® platforms

Drug tolerance assessment
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Case study: ADA pre-clinical assay
Gyrolab™ vs MSD® platforms

Drug tolerance assessment
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Case study: ADA pre-clinical assay
Gyrolab™ vs MSD® platforms

Drug tolerance assessment

10000 500 Jm\g_u

1000

Joo.m W ith 500 ng/mL of free drug:
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10

Signal to Negative Control

N 10 )00
Levels of PC (ng/mL)

=) Fquivalent drug tolerance
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Case study: ADA pre-clinical assay
Comparison Gyrolab™ Mixing CD96 and MSD®

Gyrolab™ Mixing CD96 | MSD® Streptavidin Gold plate

Sample volume 10 pL 20 uL

Sensitivity <10 ng/mL

Able to detect = 200 ng/mL of PC in presence of

TSl 200 pg/mL of free drug

Assay time 2-3h 20h
Samples number Equivalent (96 samples)
Throughput +++ +
_,\_mﬁ_\_oﬁ.u_ ,:..m.:mdﬁmq\ Automatic Manual
Variability
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Thank to all people involved in this project...
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Back up slides
= Methodology

Characterisation

Screening RGN Confirmatory [eME

Assay ’

e.g. Titer
Neutralising

Negative Negative

|||||||| 4. cut-point - - =[7]- - - - -- cut-point

Signal
Signal
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Back up slides

= Positive control: rabbit polyclonal antibodies

Rabbit serum m @

. . < Flow-through Protein A

O .
_m_cco:

<€ IgG specific for bsAb
Flow-through
whole molecule
Elution >|

_Umt_m.ﬂmo_a >U Flow-through > %

IgG specific for constant
region (non-anti-idiotype)

IgG specific for variable
region (anti-idiotype)
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Back up slides
= MSD method: comparison ON incubation vs Glycine pH 2.6

10000 7

No acid dissociation:
== Withoutdrug
=®= 50 ug/mlL free drug

== 250 pg/mL free drug

1000 =

100 3
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