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Caution
FDA:  ‘3 Run Rule’ is Gone!

5. Do CGMPs require three successful process validation batches 
before a new active pharmaceutical ingredient (API) or a finished 
drug product is released for distribution?
No. Neither the CGMP regulations nor FDA policy specifies a minimum 
number of batches to validate a manufacturing process. The current industry 
guidance on APIs (see ICH Q7A for APIs) also does not specify a specific 
number of batches for process validation.  FDA recognizes that validating a 
manufacturing process, or a change to a process, cannot be reduced to so 
simplistic a formula as the completion of three successful full scale batches. 

The manufacturer is expected to have a sound rationale for its 
choices in this regard. The agency encourages the use of science 
based approaches to process validation.” 

FDA Questions and Answers on Current Good Manufacturing Practices, Good Guidance 
Practices, Level 2 Guidance – Production and Process Controls; FDA website
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ICH:  ‘3 Run Rule’ is Gone!

So how many consecutive production batches will your company 
run for your biologic process validation studies?

ICH Q11
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MAJOR difference between chemical drugs and biologics!

ICH Q11

Timing for completion of process validation
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Biologics – Process validation must be completed with 
results reported in the submitted market application dossier!
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Later Process Validation
Pro – Conserved $$ and resources for 

validation at later date
Con – Risk of surprises during process 

validation, and possible product 
approval delays

Earlier Process Validation Start
Pro – Once burnt, never again!
Con – Investment in $$ and resources 

for validation may either need to be 
repeated if the process changes or 
lost if the product fails clinical

Biotech 
startups

start here

Established 
companies
start here

Timing differences for starting biologic process validation!

Phase 
1

Phase 
2

Phase 
3

Filing/
Review 
Market 

Approval 
Dossier

On Market

Process Validation 
must be completed
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3 Case Examples

 Recombinant protein produced by CHO cells
o Incomplete process validation was submitted – resulted in a 

Complete Response Letter (CRL) and a delay of 18 months in 
FDA market approval

 Monoclonal antibody produced by CHO cells
o The submitted process validation was insufficient and lacked 

validation protocols and reports – resulted in a ‘major’ 
amendment and added 3 months onto FDA review

 Genetically engineered CAR T-cells
o Did not follow process validation guidance provided by the FDA 

during the pre-BLA meeting – repeated PV, no delay in market 
approval

Biologic process validation missteps!
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We acknowledge that ANDEXAA is a breakthrough therapy developed for an indication 
that addresses an urgent unmet medical need. As such, FDA is committed to working 

with Portola to advance your manufacturing program…The data you provided in your 
responses to the Form FDA 483 issued on do not adequately address the deficiencies in 
the validation of the ANDEXXA manufacturing process that were identified during the 

Pre-License Inspection (PLI) of the facility. The ANDEXXA process is not validated 
to assure reasonable control of sources of variability that could affect 

production output and to assure that the process is capable of consistently 
delivering a product of well-defined quality… Complete the validation studies 
for the clearance of all impurities and submit the final study reports to demonstrate 

identification and control of these impurities. This is needed to assure process 
consistency and establish a process control strategy which will ensure the quality of the 
commercially manufactured product… Please note that impurity clearance studies are 
considered critical to the process qualification stage of process validation (reference is 

made to the 2011 FDA Guidance on Process Validation) and therefore prior to 
submission to FDA these studies should be reviewed and approved by

your quality assurance unit to document the use of sound scientific methodology 
and principles with adequate data to support the conclusions. 

FDA review of Andexxa (recombinant Factor Xa)
CHO produced recombinant protein  

BLA submitted Dec 2015;   CRL Aug 2016;   FDA market approval May 2018
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FDA review of Cosentyx (secukinumab)
CHO produced monoclonal antibody

FDA market approved January 2015 

BLA submitted October 2013

CMC data that needed to be provided resulted in a ‘major’ amendment, 
extending the review timetable by 3 months

FDA CMC Review
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FDA review of Kymriah (CAR T-Cells)
Genetically engineered cells

FDA Mid-Cycle Meeting May 2017
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Novartis repeated process validation – no delay in market approval (August 2017)
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Can a biopharmaceutical manufacturing  process be considered 
‘validated’ if 1 manufacturing process step is out of control?

Concerns about the validation of the manufacturing 
process, discovered during the pre-approval 

inspection of the DS manufacture

Question

FDA CMC Experts say ‘NO!”
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Seed Train 
Multiple Passages in

Selective Medium 

Inoculum Train Multiple Passages 
in Non-Selective Medium

What is the 
significance of the 
first process step?
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Last minute FDA higher up intervention – Telecon June 07, 2012, 
one day before PDUFA clock and market approval

15

FDA

Genentech (Office of Hematology/
Oncology Products)

(Division of Oncology Products)

(Office of Pharmaceutical 
Science)

(Office of Biotechnology 
Products)
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Conjugating the produced and purified biopharmaceutical API

Antibody Linker PEG

Antibody Linker Radiolabel

Antibody Linker Chemical Drug

Antibody-Drug Conjugates 
(ADCs)
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Illustration of a commercial Antibody-Drug Conjugate (ADC) 

ADCETRIS (brentuximab vedotin)

(~ 4 MMAE molecules/mAb molecule)

Antibody Linker Chemical Drug

17
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2) ADCs require addressing CHEMICAL DRUG CMC concerns
 Manufacture of highly cytotoxic chemical drugs (toxins)

− Worker safety
− Residual organic solvents (ICH Q3C) 
− Residual elemental impurities (ICH Q3D)
− Mutagenic impurities  (ICH M7)

 Both the toxin and the chemical linker need to be manufactured 
and tested under appropriate and adequate GMP-like control

 Typically, the toxin and chemical linker are chemically 
combined before attachment to the mAb; it becomes the 
second starting material

1) ADCs require addressing BIOLOGIC mAb CMC concerns

Increased complexity with ADCs

 API becomes a starting material
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TOXINS currently incorporated into commercial ADCs

ADCETRIS

KADCYLA

MYLOTARG
BESPONSA

19
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3) ADCs require addressing ADC CMC concerns

 Assuring ADC lot-to-lot manufacturing consistency
− Adequate and appropriate control of the chemical 

reaction conjugation process ensuring consistency of 
the number of toxin molecules per mAb molecule

− Residual free toxin (and unconjugated mAb) 

 Assuring ADC lot-to-lot stability
− Linker instability (e.g., hydrolysis)
− Toxin instability (e.g., oxidation) 
− mAb instability  (e.g., aggregation)
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Increased peptide 
complexity after 

conjugation
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↓
PRODUCTION (‘upstream’)

↓
PURIFICATION (‘purification’)

↓
[DRUG SUBSTANCE (API)]

Basic Manufacturing Process Flow Diagram
Application of CMC Risk-Managed Control Strategy

SOURCE MATERIAL

↓
FORMULATION

↓
FILLING

↓
[DRUG PRODUCT (DP)]
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Comparison of drug product manufacturing for biopharmaceuticals

Recombinant Protein/
Monoclonal Antibody

Genetically 
Engineered Virus

Genetically 
Engineered Cell

API
Purified protein

↓
[possible chemical 

modification]

Purified Virus Washed Cells

↓
Formulation

Addition of 
selected excipients

Addition of 
selected excipients

Addition of 
selected excipients

↓
Sterilization

Sterile filtration Sterile filtration

↓
Aseptic Filling 
into Container 
Closure Units

Aseptic filling into 
chosen container 

closure unit
(typically, glass vials 
or prefilled syringes)

↓
DP

Aseptic filling into 
chosen container 

closure unit
(glass vials)

↓
DP

Aseptic filling into 
chosen container 

closure unit
(plastic patient bags)

↓
DP
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Biologics are formulated with excipients
but every excipient present needs to be justified

 Minimization of molecular variant formation

 Stability of bioactivity/functionality

 Solubility of product

 Bulking agent (if lyophilized)

 Cryoprotectant (if frozen)

 Antimicrobial preservative

 ….
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Novel Excipient in Afrezza
Human Insulin formulated with FDKP 

Central to the functionality of Afrezza
is the excipient 

fumaryl diketopiperazine (FDKP)

FDKP imparted the critical 0.5-5.8 micron particle size for inhalation
Anything bigger than that impacts in the back of the throat 

Anything smaller than that is exhaled

FDKP treated as a novel excipient:  2 yr tox study!

High approval threshold for Novel Excipients
(an excipient being used for the first time in a 

drug product, or by a new route of administration; 
regulatory region specific)
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Illustration of the required formulation 
development studies required for market approval

Biosimilar of adalimumab 

Study done on same formulation as Humira
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Case Examples of Market Approved Biosimilars
Sandoz’s biosimilar of Neupogen (G-CSF): Changed to glutamate 
buffer (pH 4.4) in place of acetate buffer (pH 4.0) used by Amgen

Sandoz’s biosimilar of Enbrel (anti-TNF):  Changed to citrate buffer 
in place of phosphate buffer used by Amgen

Commercial biologic formulations are being successfully changed!

Case Example of Market Approved Biologic 
(Rituxan/MabThera monoclonal antibody)

Original IV formulation: 10 mg/mL rituximab in sodium chloride, 
sodium citrate and polysorbate 80

↓
New SC formulation: 120 mg/mL rituximab in L-histidine/ 
histidine hydrochloride, trehalose, polysorbate 80, L-methionine, 
and recombinant human hyaluronidase  
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 Leukine (rh GM-CSF) was originally approved by the FDA in 1991 for 
Immunex; Immunex also developed a liquid formulation which the 
FDA approved in 1995     [I was VP Q at the time]
− Leukine was then passed from company to company when Amgen 

purchased Immunex, but didn’t want Leukine

 In 2006, Bayer, the new owner of Leukine, received FDA approval to 
add a ‘touch’ of EDTA to the liquid formulation
− “EDTA, a chelating agent, approved by the FDA as a preservative in 

vitamins and baby food, traps metal impurities and thereby extends the 
shelf life of organic products — making it a logical adjunct to a protein 
based therapeutic such as Leukine.”

Dash of EDTA!

But not all commercial biologic formulation changes are successful!
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 But only 2 years later, in January 2008, Bayer voluntarily 
withdrew liquid Leukine after post-marketing safety reports 
indicated an upward trend in adverse events, in particular, 
that of syncope (fainting)

 Investigation revealed:
− “The addition of EDTA appears to increase the absorption rate 

of GM-CSF, the active ingredient in Leukine, and may result in 
a temporary increase in plasma concentration of GM-CSF 
shortly after administration”

Sometimes it can take months or years in commercial use, 
before a change in an adverse event profile can be confirmed

(This is the reason why regulatory authorities consider 
biologic formulation changes to be a ‘high risk’)
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A+ to their Marketing Department: 

 Took Bayer 5 months to take EDTA back out of the liquid formulation 
– May 2008
− “FDA has approved Bayer’s reintroduction of a formulation of liquid 

Leukine (sargramostim) that does not contain EDTA”



Biologics are typically, but not exclusively, delivered parenterally 
(i.e., by injection) 
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Parenteral 
‒ Glass vial with rubber stopper
‒ Pre-filled syringe
‒ Auto-delivery needle device
‒ Pre-filled plastic administration bag (cells)

Inhalation
‒ Aerosol nebulizer (Pulmozyme recombinant human DNase)
‒ Dry powder inhaler (Afrezza recombinant human insulin)

Topical
‒ Transdermal gel (Regranex recombinant human PD growth factor)
‒ Eye drop (Oxervate recombinant human nerve growth factor)

Rectal
Vaginal
Oral

‒ (under development – encapsulated)

Container Closure



Biologics are not inert to product-contact surfaces 
from the container closures 

32

metal 
needle

glass
barrel

rubber 
plunger



33

Discovery of tungsten oxides in pre-filled syringes
Tungsten ion accelerates protein aggregation

During glass syringe manufacture, while the glass barrel is being 
formed at high temperature (~1200oC), a tungsten pin is used to shape 
and maintain the hole where the stainless steel needle will be glued in

During pin removal, residual tungsten ion can remain

Improved syringe washing processes at the vendors 
Incoming batch check for residual tungsten (ICP/MS)
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Shocking discovery of glass vial delamination 

Micro-Flow Imaging (MFI)
(counting and photographing 
each type of particle present) 

Potentially present in 
every glass vial of Epogen 
manufactured since 1982!
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Vial manufacturing process can minimize the problem 
of delamination – molded process vs tube process

(molding uses lower temps than tube)
Avoiding unbuffered solutions and avoiding high pH 

can minimize glass delamination

Recall        September 2, 2010        Epogen (epoetin alfa)

Delamination does not occur in pre-filled glass syringes
(vials are formed at ~1400oC, while syringes are formed at ~1200oC)
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Container Closures (other than vial-stopper) are DEVICES
device (in addition to biologic) regulations must be met

 ISO 10993 Biological evaluation of medical devices
 ISO 11040-4 Prefilled Syringes Part 4: Glass barrels for injectables 

and sterilized sub assembled syringes ready for filling
 ISO 11608-1 Needle-based injection systems for medical use: 

Requirements and test methods
 ISO 11608-4 Requirements and test methods for electronic and 

electromechanical pen injectors
 ISO 11608-6 Needle-based injection systems for medical use: 

Requirements and test methods – bolus injectors
 ISO13845 Medical devices - Quality management systems
 ISO 14971 Application of risk management to medical devices 
 ISO 20069 Device change assessment of combination products 

for administration of medicinal products
 EU Regulation 2017/745 on medical devices

Device functionality: both at time of release 
and throughout the entire shelf life, is critical!
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Human engineering studies are most important!

Life saving for 
anaphylactic shock

In an emergency, do you know which end to push into the skin?

Life saving for 
hyperglycemia

If someone can do something dumb with your device, it will happen!
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Course Outline

4. Major Challenge of Demonstrating 
Biopharmaceutical Product Comparability 
After Manufacturing Process Changes

 3 essential elements of an effective
comparability study 

 Value of obtaining a contract with the 
FDA/EMA for future manufacturing process 
and test method changes

CMC Regulatory Compliance Strategy 
For Biopharmaceuticals
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Change is inevitable! 
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 Improve consistency of manufacturing 
− Tightening cell culture or purification controls
− Chromatography resin improvement
− Move to a commercial-oriented cGMP CMO

 Improve product quality
− Addition of a new chromatographic polishing step
− Tightening of product release specifications
− Higher quality raw material

 Increase manufacturing capacity
− Higher productivity MCB cell line
− Manufacturing site change for scale-up or scale-out
− Switch to continuous manufacturing

There is always more that can be done to make the manufacturing 
process more robust and the product of higher quality

But every change carries a risk:  benefit-risk ratio
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Effectively managing the process change – 2 parts

1) Systematically control the change 
− Change control system (cGMP QA) 
− Process revalidation (if already validated)

2) Evaluate impact of change on product
− Comparability study (post-change to pre-change) 
− Meet the corresponding standard 

• equivalent (chemical drug)
• highly similar (biologic)



→ increasing molecular complexity and decreasing analytical analysis  → 
equivalent ‘highly similar’
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“Highly Similar” 
the standard for all biologic process changes 

(innovator and biosimilar)

‘Not identical’        ‘Close, but not exact’        SUBJECTIVE
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“The goal of the comparability exercise is to ascertain 
that pre- and post-change drug product 

is comparable in terms of quality, safety, and efficacy.” 

Prior to 
First-in-
Human 
Studies

Clinical Development Commercial

Comparability Exercise
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3 essential elements of an 
effective comparability exercise!

Risk-based for 
type of change

2
3
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Risk-Based Analysis 
for Type of Change

1) Assess the potential impact of the 
process change on the quality of the 
product (e.g., potency, purity, identity)
‒ Not all process changes carry the same 

level of product risk

2) Different levels of risk require different 
amounts and types of data to support 
product comparability

3) Different levels of risk require different 
oversight/approval by regulatory 
authorities
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The level of risk determines the degree of evidence 
required to support product comparability
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DURING CLINICAL DEVELOPMENT
Risk Level Examples of  Biologic Process Changes

Significant
(FDA CMC 

Amendment)

Substantial
(EU prior-
approval)

‒ Any process change that impacts the impurity profile, 
microbial contamination, viral safety, or TSE

‒ Change in source material (e.g., new MCB)
‒ Addition or removal of a purification step
− Change in formulation and/or container closure system
− Changes that require changes to product 

specifications (e.g., widening of an acceptance criteria, 
changing of test method for analysis)

Not Significant
(FDA AR)

Non-substantial
(EU not reported)

‒ Anything that is not significant or non-substantial

The level of risk determines the degree of regulatory oversight/approval
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FDA System for Process Changes
Risk 
Level Major Moderate Minor

Action 
Required

Submit as
Prior Approval 

Supplement 
(PAS)

Submit as 
Change Being 

Effective 
(CBE-30)

Submit in
Annual 
Report

EMA System for Process Changes
Risk 
Level Major Moderate Minor

Action 
Required

Type II 
Variation
(formal 

approval)

Type IB 
Variation
(30 day 

wait)

Type IA 
Variation
(Annual 

Reporting)

Lots of published guidance for 
chemical drugs 

– limited guidance 
for biologics 

(need to read the scope)

Same guidance for 
chemical drugs and 

biologics

The level of risk determines the degree of regulatory oversight/approval

AFTER MARKET APPROVAL
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Consistent with FDA PAS for biologics

no ‘10X’ allowance

EMA Recommendations – after market approval
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Unifying guideline 
in the works
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Warning Letter  
January 2017

Erwinaze
(Asparaginase)

54

The issue with manufacturing process change risk assessment –
Get the level of risk wrong and incur the wrath of the FDA!
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3 essential elements of an 
effective comparability exercise!

Risk-based for 
type of change

Stepwise
3
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Stepwise Reduction 
of Residual Risk 

 Approach the studies needed to confirm 
product comparability from a series of 
distinct steps

‒ Step 1 (analytical & functional 
characterization) alone may be 
sufficient to address quality and 
regulatory concerns 

‒ If residual risk remains, consider step 2 
(nonclinical animal studies) 

‒ If residual risk still remains, consider 
also step 3 (human clinical studies)

ICH Q5E 



Step 1
• Quality Comparability

much, much more than just meets specs before and after change!

1) Relevant, comprehensive physicochemical, biological and 
functional assay characterization (head-to-head testing preferred)

2) Accelerated and Stress stability slope comparison (potential 
differences in molecular variant formation)

3) Consistency batches (spec comparison before and after change)

4) Historical data analysis (potential “drift” in CQAs) 

57

Analytical & Functional Testing
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1) Relevant, comprehensive physicochemical, biological and 
functional assay characterization (head-to-head testing preferred)

 Product characterization (far beyond just ‘QC release 
testing’) is critical for the Quality Comparability
‒ Emphasis on ‘state-of-the-art’ characterization tools

‒ Which methods are you using today?
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Future:  MAM 
Multi-Attribute 

Method
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 Lessens learned from the biosimilar manufacturers for 
highlighting the value of extensive product characterization
‒ They see differences between their biosimilar and the 

innovator biopharmaceutical, but they demonstrate that those 
differences are not clinically meaningful
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Extensive characterization is limited for genetically engineered viruses
Genomic and proteomic characterization possible

AAV viral 
capsid 

aggregation 
(SE-HPLC)

AAV viral 
capsid

glycoprotein
composition 

(CE-SDS)

AAV viral capsid genome content (empty vs full) by Analytical Ultracentrifugation
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2) Accelerated and Stress stability slope comparison 
(potential differences in molecular variant formation)

 Stress testing has become a most important part of 
the Quality Comparability
‒ Using ‘state-of-the-art’ characterization tools

 Look to the biosimilar manufacturers for highlighting 
the value of stress testing
‒ They see differences between their biosimilar and the 

innovator biopharmaceutical, but they demonstrate that 
those differences are not clinically meaningful



672017 FDA Advisory Committee  Amgen
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3) Consistency batches (spec comparison before and after change)

4) Historical data analysis (potential “drift” in CQAs) 

 Specs are important, but specs are typically set as wide 
as practically possible (to not reject a good batch) 
‒ Specs are set based either upon patient safety concerns 

or demonstrated manufacturing process performance –
thus biosimilar manufacturers and innovators will end up 
with different spec limits/ranges



Quality Comparability
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Stepwise Reduction of Residual Uncertainty

Clinical 
Comparability 

(Humans)

Nonclinical 
Comparability 

(Animals)

Quality 
Comparability 

(Analytical/ 
Functional)

If necessary to reduce residual uncertainty

Step 1                                         Step 2                                         Step 3
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Biosimilar Mfg
full CMC knowledge of 

their own biosimilar product
Blinded to innovator’s 

CMC knowledge

“highly similar”  ICH Q5E
3 steps optional

Residual uncertainty drives need for Steps 2 and/or 3

Innovator Mfg
full CMC knowledge of 

their own biologic product

Original 
Process A

Process 
Changes

“highly similar”  ICH Q5E
3 steps mandatory
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Residual uncertainty addressed for a biosimilar: Ogivri
(Mylan’s biosimilar to Genentech’s monoclonal antibody Herceptin)

2017 FDA Advisory Committee Meeting

Glycosylation not comparable

Residual uncertainly addressed by human PK (Step 3)
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3 essential elements of an 
effective comparability exercise!

Risk-based for 
type of change

Stepwise
Risk-based for 

stage of clinical 
development



74

regulatory concern increases if 
efficacy data could be impacted

comparability testing to be 
‘adequate’

comparability testing to be 
‘comprehensive and thorough’ 
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‘During early phases of nonclinical and clinical studies, 
comparability testing is generally not as extensive

as for an approved product.  

As knowledge and information accumulate, 
and the analytical tools develop, the comparability 
exercise should utilise available information and 

will generally become more comprehensive.’

Stage-Appropriate Comparability
Early clinical phase (Phases 1/2)

Note all the challenges with a phase-appropriate approach mentioned earlier 
due to expedited (seamless) clinical studies, biosimilars, and gene therapies



Biologic companies aggressively make changes 
during the early clinical stages Case example

76
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‘Where process changes are introduced in late stages 
of development and no additional clinical studies 

are planned to support the marketing authorisation, the 
comparability exercise should be as comprehensive and 

thorough as one conducted for an approved product.’

Stage-Appropriate Comparability
Late clinical phase (Phase 3 and Commercial)
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Process changes continue even after going commercial!
(sharing information on innovators by biosimilar manufacturers)
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5 case examples – different outcomes  

 Recombinant protein – comparable, but only after more testing
‒ Process change late stage:  manufacturing site change
‒ FDA concern: stress stability testing ‘appeared’ different

 Recombinant protein – comparable, but only after more testing
 Incomplete support for product comparability after process changes
 EMA concern: poor presentation of data; incomplete data submitted

 Monoclonal antibody – comparable, but only after more testing
 Incomplete support for product comparability
 EMA concern: more than release spec comparison

 Recombinant protein – moved too fast on making changes
 Process change at market approval stage: not enough data
 FDA concern: wanted step 3 data first

 Genetically engineered cells – not comparable, but better
‒ Process change late stage: manufacturing site change
‒ FDA concern: new site produces better quality product

Regulatory authorities question product comparability 
reports presented in market application dossiers!
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Comparable, but only after more testing:  recombinant protein enzyme

Biomarin Vimizim (elosulfase alfa)
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Comparable, but only after more testing:  
recombinant protein nerve growth factor

Linked to this major objection was also a concern related to insufficient demonstration of 
comparability between commercial batches and batches used during clinical trials. The 

batches used during clinical trials were mostly manufactured according to historical 
processes although a single Phase II clinical trial was carried out with a batch 

manufactured according to the commercial process. A more thorough characterisation
study was requested to support the claim that batches manufactured according to previous 

manufacturing process are representative of batches manufactured according to the 
proposed commercial process. Specifically, further information was sought on the purity 

profile, functional characterisation, post translational modification and secondary/tertiary 
structure of the active substance. Furthermore, process performance data and active 
substance stability profile were requested to be addressed as part of the comparability 
exercise… During the procedure the Applicant provided the information requested. 

‘From the quality point of view the CHMP considered the quality dossier at 
submission, to be poorly presented and incomplete with respect to critical 

data to support a sufficient knowledge of active substance and an appropriate 
control strategy for both manufacturing process and active substance’. 

Not the best start of a review

EPAR
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Comparable, but only after more comparability testing:  
monoclonal antibody

EPAR
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Recommendation not to proceed with change:  recombinant protein Factor Xa

BLA was filed in 2015; and a Complete Response Letter (CRL) issued in August 2016 [19]. 
Of the 18 major issues described in the 20-page CRL, 12 major issues were for CMC. One 
of these CMC major issues was the lack of comparability between the biopharmaceutical 
used in the pivotal clinical trials (referred to as Gen 1) and the biopharmaceutical to be 
approved for the market (referred to as Gen 2) Among the process changes in the Gen 2 

process was the major scaleup of the drug substance manufacturing process to 10,000L. In 
November 2016, a Type A meeting was held with the FDA to discuss resolving the CMC 

issues in the CRL, especially the lack of comparability between the two processes. 

FDA explained that GEN 2 introduces many major manufacturing changes that 
may have significant impact on the identity, strength, quality, purity or potency 
of the product as they may relate to its safety and efficacy. There are still much 

we do not know about the molecule and its manufacturing process as 
evidenced by the extensive list of deficiencies identified in the CR Letter… 

With the GEN 2 process, the FDA has specific concerns about product safety 
(immunogenicity and thrombogenicity) and efficacy (anti-TFPI activity versus 
anti-FXa activity reversal effects). That is why analytical characterization by 
itself is not sufficient to support the use of the GEN 2 material in the clinics. 

GEN 1 – FDA market approved May 2018
GEN 2 – FDA market approved Dec 2018Andexxa
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FDA

Not comparable, but better:  change in manufacturing 
site for production of genetically engineered cells

Kymriah
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3 essential elements of an 
effective comparability exercise!

R___-b___ 
for type of 

change

S___w___
R___-b___ 
for stage of 

clinical 
development

Quick Quiz
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Prior to 
First-in-
Human 
Studies

Clinical Development Commercial

Comparability Exercise

Market 
Application 

Dossier 
Review

FDA: CP    EMA, ICH: PACMP

Managing Future Process Changes 
Regulatory Authority Contracts
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Comparability Protocols (CPs)
Post-Approval Change Management Protocols (PACMPs)

Regulatory Authority ‘Contracts’ 

 Prospective (for future process changes)
 Comprehensive (must contain sufficient detail)

‒ exactly where the process change is occurring
‒ what will be done to control the change
‒ how will the change be carried out

 Acceptance Criteria (must be pre-defined)
‒ what testing will be carried out
‒ relevant and clearly defined acceptance criteria
‒ reporting outcome to regulatory authority
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“Potential” Benefit of a Contract
Time to implementation (reduced review time) after study submission!

Caution: if the manufacturer does not follow the ‘contract’ or if 
pre-defined acceptance criteria are not met → defaults to PAS!
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Comparability contracts are not easy to obtain!
regulatory agency major concerns with submissions

 lack of data to support the proposed acceptance criteria
 acceptance criteria for comparability set the same as the 

release criteria
 Incomplete descriptions of the mechanism for evaluating 

stability with respect to comparability
 requests for downgrade of submissions that are just not 

going to be able to be downgraded, because there are 
requirements in addition to comparability, such as GMP 
inspections
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Comparability contracts that should be considered 
most likely future changes

 Changing over to a new Working Cell Bank

 Changing over to a new Reference Material

 Extending the approved product shelf life from 
ongoing stability studies of the PPQ batches

 Drug product manufacturing site change

 Any other manufacturing process change that 
might happen – e.g., reprocessing due to an 
integrity test failure after a sterile filtration of 
the formulated bulk drug prior to filling
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Guidance on comparability contract expectations
Qualification for a New Reference Standard
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Typically these are the post-approval stability protocols 
listed in the commitment of Module 3.2.S.7.2 and 3.2.P.8.2

Statement not included in the FDA market approval letter!

Guidance on comparability contract expectations
Extending the approved shelf life
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Manageable to get a comparability contract 
to add a new drug product manufacturing site
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Challenging, but doable, to get a comparability contract to 
add a new drug substance manufacturing site

Blincyto



95959595

All to easy to make a mistake (be excessively optimistic and too subjective) 
in interpreting product comparability – get a second honest opinion!
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www.springer.com

www.amazon.com

~500 pages

Thank you! 

2nd edition ranked
in the top 1,000,000 best 

selling books
in the top 3000 best selling 

pharmacy books
on Amazon.com

3rd edition (May 2019)

http://www.amazon.com/
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