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Overview

A Considerations for ensuring ADC Quality

A LockRelease
I Principles
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Chemistry and Conjugation Experience

Antibodies (1gG1,2,4)
Human(ized)
Chimeric

Murine
Antibody Fragments
Minibodies
FAB / FAB2
scFV
Peptides
Linear
Cyclic

Proteins

Small Molecules
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LINKER CUSTOMISATION TOXINS

Tether
Maleimide — SH
NHS - Lysine reactive
Click - DBCO, BCN,
Azide and Alkyne

Cysteine
Native hinge reduction
Engineered cysteine —

addition/deletion
Disulphide bridging

CONJUGATION CHEMISTRY

Polarity
PEG
Peptide — GLY3
Phosphates
Pyrophosphates

Lysine
SMCC, SPDP, SPDB, 2-IT
Toxin-SH, Toxin-NHS
Two-step, one-step,

one-pot

Trigger
Protease
Reduction
Glucuronide

Phosphodiesterase

Enzymatic
Sortase
FXIIl and BTG

Glycan remodelling

Immolation

PABC
DMAE
MAC
Phosphate

Protein Ligation

Inteins

Auristatins
Maytansines
Duocarmycins
PBD Dimers
Doxorubcin
Nemorubicin
Paclitaxel
Amanitins

Camptothecin
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Quality Attributes and Contributing Variables

Critical Attributes Variables

A Correct DAR A Raw materials

A Monomeric A Number of process steps
A Robust and scalable processA Choice of process route
A High yielding A Aggregation propensity

A Very low free drug content
A Lot to Lot consistency
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KADCYLA Like Test & Control Early Engagement simplifies

A Test mAb protein G purified U KA Y 3a X @
with glycine elution A purification conditions

A Isotype control purchased I citrate/acetate elution
as a Tris solution A formulation buffers

ADCETRIS Like Test & Control ' Phosphates, HEPES

A Formulated with Procli A Rescug straegies
Cys protease inhibitor I re-purify ¢ methods established

Problematic by Design
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QbD Ideally suited to ADC development

N
Fnur Cllmcal Numal In-Vitro Input Material Controls
Studies
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Efficacy Data 1.Quality attributes to be & || FProcess Parameter E=
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Process Monitor
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Attributes
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Developing a Robust Process

A Past experience, mAb DSP, known parameters, literature,

A Screening Design  Fractional or Full factorial design

A Develop Process Model and Response Surface

A Validate the model- typically one or more gram scale runs

Design Expert® Sotware
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Leveraging Design Space Knowledge

A Changing needs are inevitable
I more material required
I vessel volume constrained

% monomer

Initially Planned

B: pH

Proposed this change

Verification runs at lab scale
GMP runs successful

6.00 7.00 8.00 9.00 10.00 11.00 12.00
A: [P] (mg/ml)
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Keep Checking

A Even with DOE and OFAT processes must be continually monitored

AR (36,44

10mg 4.01 M Qa
59 4.01 4

50g 4.04 2

1509 4.13 7

A In Specification but subtle sided (all above centre) variation
A Trisulphide content variation as mAb process scaled
A mAD is a raw material not a productest it accordingly

-
o=

;)W ADCBIO » TO CURE TOGETHER




One AD( Several Challenges

Table 2. Comparison of Aggregation and Unconjugated (19) United States
Antibody Percentages for 2- and 4-Loaded Hinge Cysteine P Applicati P bli ti
Coni . . . a2 Patent Application Publication 0 Pub. No.: US 2016/0039870 A1l
onjugates versus Engineered Cysteine Conjugates of the M. { al Pub. Date: Feb. 11. 2016
PBD Linker cyer et al. (43) Pup. Date: €p. s
hiF6-PED(4) hIFGPBD(2) hlF6y,cPBD (54) ACTIVATED CARBON FILTRATION FOR filed on Mar. 14, 2013, provisional application No.
% Aggregate 45 13 1.6 PURIFICATION OF BENZODIAZEPINE ADCS 61/890,067, filed on Oct. 11, 2013.

% Unconjugated mAb 72 51 54

(71)  Applicant: SEATTLE GENETICS, INC., Bothell,

WA (US) Publication Classification
Jeffrey et al, Bioconjugate Chem. 2013, 24, 238 H C O

Drug Removal Issues
Aggregation

as) United States
a2 Patent Application Publication o) Pub. No.: US 2016/0045615 A1

Lietal. 43) Pub. Date: Feb. 18, 2016
(54) CYCLODEXTRIN AND ANTIBODY-DRUG Publication Classification

CONJUGATE FORMULATIONS
(51) Int.CL
(71)  Applicant: SEATTLE GENETICS, INC., Bothell, A6IK 47/48 (2006.01)
WA (US) AGIK 31/5517 (2006.01)

Aggregation and Drug Removal Issues
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LockRelease Concept

Step 1 Lock Antibody to Resi
Step 2 Conjugate

Step 3 Wash

Step 4 Release

R

" ADCBIO

N
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N
4 Easy Steps
Highquality, highpurity ADC

Traceless locking chemistry - only desired
conjugation events modify the antibody
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Minimizing Aggregate Formation
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Enhanced Drug Clearance

SOLUTION
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Scalabllity

CHROM = 1.5-gram scale capability

Reagent
Load ) Reactive 2 _
Washes Loop
Elution
2 Column Diameter
5 3] —
1-25cm
Column Load
10 - 20 mg/mL ! il -
\ N J
Waste Collect |
Column Length -3 —15cm
Run No. DAR Mono % [DMA]*L [MMAE] "2 |IC 508
LR1 35 99.9 <LOD <LOD 9.2
LR2 3.7 99.9 <LOD <LOD 10.4
LR3 3.5 99.9 <LOD <LOD 10.3
LR4 3.6 99.9 <LOD <LOD 10.2
LR5 3.7 99.9 <LOD <LOD 9.6
LR6 3.6 99.9 <LOD <LOD 9.8

*1 -[DMA] LOD < 0.0001% v/v
*2 ¢ Free MMAE expressed as percentage of total bound and-fdMAE] LOD < 0.5% "

*3 ¢ IC 50 (ng/mL) on SKBRAverage for equivalent solution phase ADCs =40.3 (N=3 o
ADCBIO - ) i J . P ( ) » TO CURE TOGETHER




Lysine Chemistry

A{AYLIEAFEAYI WwWY! 5/ [! fA1SQ

Antibody DAR % Monomer
L L L 0.6 99
Trastuzumab M M M 1.6 99
H H H 3.8 99
L L L 0.5 99
Cetuximab M M M 1.4 99
H H H 3.8 98

A No need for pre, linking or post conjugation TFF purification
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Thiomab Conjugation

Tras V205C (Light Chain)
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Tras S239C (Heavy Chain)
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LockRelease Potential

1 x 20 cm column = 0.3 grams
®
40 x 20 cm column = 500 grams
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GMP Investment and Facility Location

UK based on Welsh / English Border

A 6500n? existing footprint
A 7500n?development land
A Space to grow with your needs

Phased development plan

A $11m GBP secured for Phase | buil
A Follow on funding imminent
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GMP Facility

.
>

3 abceio > TO CURE TOGETHER




\M‘_

GMP Facility

ADCBIO

Main Offices
R&D Future
Laborator Laboratory and
y Offices _
Future Building Expansion
QC Current & Future
Laboratory Plant Space
Wzrﬂ:vl\jse GMP Future
Material Suites GMP Future Building Expansion
Sampling /1l Suite(s)
Phase1l Phase?2 Future
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Design Process and Regulatory Engagement

Operation

Commission
and
Validation

Detailed
Design DEC 2107 » SEP 2018

Concept
Design

.
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FollowOn Investment and Options

A Expansion of BDS capacity
I Facility designed for fast doubling of capacity

A Integrate upstream or downstream
I Feasibility and market assessments for both

A Conceptual challenge to current paradigms
I Can mAb DSP and conjugation be integrated
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Conclusions

CKAY 1l W/ 2yedaAl A2y Q
- Avoid the avoidable
- Be aware of your options

Develop process knowledge and leverage it
- Able to react to changing needs
- Y!'0 YR ¢2EAY [AY]1SNI I NB waQa

LockReleasas an alternative to solution phase
- Versatile

- Repeatable

- Salable
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