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Overview

ÅConsiderations for ensuring ADC Quality

ÅLock-Release
ïPrinciples

ïtǊƻōƭŜƳ ǎƻƭǾƛƴƎ ƛƴ ΨŘƛŦŦƛŎǳƭǘ ǘƻ ŎƻƴƧǳƎŀǘŜΩ !5/ǎ

Å!5/.LhΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦŀŎƛƭƛǘȅ
ïCapability / Capacity

ïExpansion



Chemistry and Conjugation Experience



Quality Attributes and Contributing Variables

Critical Attributes

ÅCorrect DAR

ÅMonomeric

ÅRobust and scalable process

ÅHigh yielding

ÅVery low free drug content

ÅLot to Lot consistency

Variables

ÅRaw materials

ÅNumber of process steps

ÅChoice of process route

ÅAggregation propensity



DŜǘ ǘƘŜ ōŀǎƛŎǎ ǊƛƎƘǘΧΦ

KADCYLA Like Test & Control

ÅTest mAb protein G purified 
with glycine elution

Å Isotype control purchased 
as a Tris solution

ADCETRIS Like Test & Control

ÅFormulated with Proclin ς
Cys protease inhibitor

Problematic by Design

Early Engagement simplifies 
ǘƘƛƴƎǎΧΦ

Åpurification conditions
ï citrate/acetate elution

Å formulation buffers
ï phosphates, HEPES

ÅRescue strategies 
ï re-purify ςmethods established



/ƻƴǎƛŘŜǊ ȅƻǳǊ ƻǇǘƛƻƴǎΧΧΦ

NH2NH2

DM1DM1

DM1DM1

One Pot

Two Step



QbD Ideally suited to ADC development



Developing a Robust Process

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

Å Screening Design    Fractional or Full factorial design

Å Develop Process Model and Response Surface

Å Validate the model    typically one or more gram scale runs



Leveraging Design Space Knowledge

Å Changing needs are inevitable
ï more material required

ï vessel volume constrained

Initially Planned

Proposed this change

Verification runs at lab scale
GMP runs successful



Keep Checking

Å Even with DOE and OFAT processes must be continually monitored

Å In Specification but subtle sided (all above centre) variation 

Å Trisulphide content variation as mAb process scaled

Å mAb is a raw material not a product ςtest it accordingly

Scale DAR (3.6 ς4.4) N

10mg 4.01 млΩǎ

5g 4.01 4

50g 4.04 2

150g 4.13 7



One ADC ςSeveral Challenges

Jeffrey et al, Bioconjugate Chem. 2013, 24, 1256ҍмнсо

Aggregation

Aggregation and Drug Removal Issues

Drug Removal Issues



Step 1 Lock Antibody to Resin
Step 2 Conjugate
Step 3 Wash
Step 4 Release

Traceless locking chemistry - only desired 

conjugation events modify the antibody

4 Easy Steps
High quality, high purity ADC 

Lock-Release Concept



Minimizing Aggregate Formation

High level of soluble aggregate ς11-15min
Evidence of residual toxin linker ς25 min

Solution Phase

Lock-Release

Low level of soluble dimer 
Removal of residual toxin?

C2 PBD / Cys Stochastic DAR 2.5



Enhanced Drug Clearance
SOLUTION LOCK-RELEASE

A214nm

A280nm

A330nm

L0       L1H0 H1 H2 L0       L1H0 H1 H2



Scalability

Run No. DAR Mono % [DMA] *1 [MMAE] *2 IC 50*3

LR1 3.5 99.9 <LOD <LOD 09.2

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 09.6

LR6 3.6 99.9 <LOD <LOD 09.8

*1 - [DMA] LOD < 0.0001% v/v
*2 ςFree MMAE expressed as percentage of total bound and free - [MMAE] LOD < 0.5%
*3 ςIC 50 (ng/mL) on SK BR-3 (Average for equivalent solution phase ADCs = 10.2 ± 0.3 (N=3)



Lysine Chemistry

Å{ƛƳǇƭƛŦȅƛƴƎ ΨY!5/¸[! ƭƛƪŜΩ ǇǊƻŎŜǎǎƛƴƎ

ÅNo need for pre, linking or post conjugation TFF purification

Antibody
Resin 
Load

pH DM1 XS DAR % Monomer

Trastuzumab

L L L 0.6 99

M M M 1.6 99

H H H 3.8 99

Cetuximab

L L L 0.5 99

M M M 1.4 99

H H H 3.8 98



Thiomab Conjugation

Tras V205C (Light Chain) Tras S239C (Heavy Chain) 
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Lock-Release Potential

01 x 20 cm column = 0.3  grams
®

®40 x 20 cm column = 500 grams



GMP Investment and Facility Location 

19

LIVERPOOL
MANCHESTER

LONDON

ADCBIO

UK based on Welsh / English Border

Å 6500m2 existing footprint
Å 7500m2 development land
Å Space to grow with your needs

Phased development plan

Å $11m GBP secured for Phase I build
Å Follow on funding imminent



GMP Facility
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GMP Facility
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R&D
Laboratory

QC 
Laboratory

Main Offices

Warehouse 
& Raw 

Material 
Sampling

GMP 
Suites

I/II

Current & Future
Plant Space

Future
GMP 

Suite(s)

Future
Laboratory and 

Offices

Future Building Expansion

Future Building Expansion

Phase 1 Phase 2 Future



Design Process and Regulatory Engagement
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Concept 
Design

Detailed 
Design

Construction

Commission 
and 

Validation

Operation

DEC 2107 SEP 2018



Follow-On Investment and Options

ÅExpansion of BDS capacity
ïFacility designed for fast doubling of capacity

Å Integrate upstream or downstream
ïFeasibility and market assessments for both

ÅConceptual challenge to current paradigms
ïCan mAb DSP and conjugation be integrated
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Conclusions

¢Ƙƛƴƪ Ψ/ƻƴƧǳƎŀǘƛƻƴΩ

- Avoid the avoidable

- Be aware of your options

Develop process knowledge and leverage it

- Able to react to changing needs

- Ƴ!ō ŀƴŘ ¢ƻȄƛƴ [ƛƴƪŜǊ ŀǊŜ waΩǎ

Lock-Releaseis an alternative to solution phase

- Versatile

- Repeatable

- Scalable
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