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University of Oxford
Manufacturing for i

TAC History (Monoclonal Antibodies)
*1995 The University of Oxford has new GMP facility for the production of Investigational Medicinal
/| Products (IMPs) to produce monoclonal antibodies and related biologics.

| *2004 First academic facility to obtain a MHRA Manufacturing Authorisation for IMPs post EUCTD.
| *TAC products have supported more than 5,000 patients in clinical trials worldwide.

Star product Alemtuzumab estimated market product in peak year 2016 is $0.5 -S2 BILLION!

2-3 other antibodies still in phase lll clinical trials -with billion dollar plus sales potential

TAC to CBF Transition (Viral vectored Vaccines and Therapies)

*Nov 2005

Decision to move to manufacture Viral Vectors and transfer to NDM Jenner Institute
*2006

i Building work & validation for change to manufacture Gene Therapy products
| Update of MHRA Manufacturing Authorisation

§ -2007

! Feb first product filled for clinical use

Oct 2007 first volunteer immunised

*Today

£ 10 batches vaccines in phase I/Il clinical trials worldwide.

& 2 manufactured and awaiting QC / QP release, others in pipeline

vectored vaccines are where monoclonals were 15 years ago




Questions

 Why are we testing products? —to ensure
patient safety

* Why have a monograph when there are no
licenced products? — guidance but what about
replication competent versus replication
iIncompetent - IMPs

* |[nconsistencies amongst Competent Authorities



Advanced Therapy-

Viral Vectors, Cell Therapies
Differences/consistent approach required?

Startin
'8 Upstream Downstream
Material
pVS MVS ] WVS Bulk Control Correct Purity Reproducibility ::ll‘l:;iz?;:;ijc
Harvest Cells Identity  profile tests f dual
MCB  WCB Lot ests for residuals

T

General Raw Materials
and Chemicals
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Starting

Material

TRACEABLE

Primary isolate
Molecular clone
Synthetic DNA

Where was it isolated?

Cells
Where has it been grown?
Reagents
Academic
Other virus being grown concurrently? EOUENGE
Biotech

Source
Labs
Tested

Traceable

FBS

Trypsin

other supplements

Gamma Irradiated
Tested
animal

recombinant
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How can we ensure patient saftety?

Generate Primary Virus Stock

DNA or Synthetic Virus —what are the risks?

Fully tested cell bank - risks mitigated

. N 2
Recombinant dissociation - risks mitigated

l

Expansion fully documented and qualified / validated
FBS or chemically defined media —risks mitigated

|

Risks lett Trom operators/ environments
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Starting

TRACEABLE

Material

CELLS

Primary cells Species
Source? Cell line Human vs animal Organ
Previous use Existing cell substrate
.
Source
Labs
Recombinant Tested
Supplements? Traceable
Gamma Irradiated
FBS Tested
Animal derived animal
Trypsin recombinant

other supplements

Scale
Other factors? Reliability of supply
Shelf life
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Starting

TRACEABLE

Material

Chemically defined

Synthetic
Off the shelf
Source
Labs
Cells Tested
Traceable
Gamma Irradiated
FBS Tested
Reagents animal
Trypsin recombinant
other supplements
Supply
Shelf life

Known hazards
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Viral Vectors, Cell Therapies
Differences/consistent approach required?

Startin
'8 Upstream Downstream
Material
pVS MVS ] WVS Bulk Control Correct Purity Reproducibility ::ll‘l:;iz?;:;ijc
Harvest Cells Identity  profile tests f dual
MCB  WCB Lot ests for residuals

T

General Raw Materials
and Chemicals

CAT-ESGCT Satellite Workshop 27 October 2011 Brighton UK: cGMP virus manufacture and evolving release tests



Adenovirus Safety Testing - CELLS

Identity
Microbiology

Adventitious Virus

Retrovirus

Complementing Cell

Complementing Cell

Control Cell Bank

MCB wcCB (cells at limit of In
vitro age - EPC)
X X X
X X X
X X X
X X X
X
X
X X
X 2 X




Adenovirus Safety Testing - CELLS

Species Specific Virus / Pathogens

Complementing Cell
MCB

Complementing Cell
wcB

Control Cell Bank
(cells at limit of In
vitro age - EPC)




Master Virus | Working Virus | Adenovirus Bulk Purified | Clinical Batch
Seed Stock Seed stock Bulk Harvest Adenovirus
Identity
X X X X
Microbiology
X X X X X
X X X
X X X
Adventitious Virus
X X
X X
X 1
X 1
X
X
Retrovirus

X

1 — The Eur.Pharm. & latest FDA Vaccine Substrate guideline, no longer requires in vivo batch testing if the MCB & MVSS are tested.



Adenovirus Safety Testing -

Species Specific Virus / Pathogens

Master Virus
Seed Stock

Working Virus
Seed stock

Adenovirus
Bulk Harvest

Bulk Purified
Adenovirus

Clinical Batch

X [ X [ X | X | X | X[ X | X[ X |[X|X]|X]|X

-~




Adenovirus Specific

Genetic Stability Tests

Additional Batch Release Assays

Master Virus Working Virus |Adenovirus Bulk| Bulk Purified Clinical Batch
Seed Stock Seed stock Harvest Adenovirus
X X
X X X X
X X X X
x one time only
X X x one time only
X
X
X
X
X
X X
X X
X
X X




Adenovirus Safety Testing -

Master Virus |Working Virus| Adenovirus | Bulk Purified Clinical
Seed Stock Seed stock | Bulk Harvest | Adenovirus Batch

Additional Batch Release Assays

X IX x| > |x |x

x
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NIODROS ITIL TTUILNT UJCIdlUl S/ TIHIVITULNITTITIILS

Should we not design a testing package based upon
risk and not on documented Ph. Eur.

Emphasis of testing should be on viruses that can be
amplified in the cell substrates and systems used in
the downstream process

lgnore bovine, porcine viruses if using animal free
systems

Why repeat testing for viruses that cannot be
amplified

What are the risks from contaminating viral DNA:
porcine circovirus



Are the risks the same t1or 1IVIPS as
opposed to marketed proauctss

* Advanced therapies very novel, often testing
to prove or disprove a hypothesis, i.e. proof of
concept trial — no intention of being marketed

* Clinical status of trial subjects
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Directive 2009/120/EC

This Directive was published 14t September 2009 and amends Directive
2001/83/EC relating to medicinal products for human use as regards
advanced therapy medicinal products.

2.1 Gene Therapy Medicinal Product -Gene therapy product means a
biological product which has the following characteristics:—

(a) it contains an active substance which contains or consists of a recombinant
nucleic acid used in or administered to human beings with a view to regulating,
repairing, adding or deleting a genetic sequence

(b) its therapeutic, prophylactic or diagnostic effects relates directly to the
recombinant nucleic acid sequence it contains, or to the product of genetic
expression of this sequence

Gene therapy medicinal products shall not include vaccines against infectious
diseases
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