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Integration of Analytical Release Methods into Product Life Cycle

Scientifically Sound 
and Assessment of 

Suitability

Gaining Knowledge (Limited 
Characterization and Assessment 

on Performance)

Well Characterized and 
Confirming the Performance

Method Fit for Purpose 
with defined Analytical 

Target Profile (ATP)

Qualified (Limited Precision and 
Robustness)

Validated (ICH) with Extensive
Evaluation of Precision and 

Robustness, On going Assurance 
and State of Control

Lab Notebook
Good Documentation 

Practice

GMP (or GLP)
Protocol and Report

GMP
Protocol and Report

Commercial  
Post Marketing

Phase III
(Efficacy)

Phase II
(Safety)

Phase I
(Safety)Pre-Clinical IND BLA

Method Goal

Requirements

Documentation

* Special considerations for Orphan drugs and breakthroughsD
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Deamidation (Asn – Asp)

Isomerization (Asp – Iso Asp)

Oxidation (Met)

N-glycosylation

Free Thiol (-SH)

Pyro-Glutamate

C-terminal Lysine

Risk Assessment - “must” have and “nice” to have methods
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Know Your Protein and Hot Spots!



Quality Attribute
(Choosing Right Engine)
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Key 
Considerations

Qualification
Validation

Technique

ATP/CQA

In-Process
DS/DP

Scouting

Specification

Timeline
New / 

Existing

Ramalingam et al Int J Anal chem, 2015
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Stage Product QbD Analytical QbD

1 Define Quality Target Product 
Profile (QTPP)

Define Analytical Target  
Profile (ATP)

2 Product Critical Quality 
Attributes (QA)

Method Critical Quality 
Attributes (QA)

3 Risk Assessment Method Risk Assessment

4 Design Space (or) Established 
Conditions (Q13)

Method Operable Region 
(Design Space)

5 Control Strategy Control Strategy (System 
Suit, Acceptance Criteria)

6 Life Cycle Management Life Cycle Management

Method Development Elements



Technology 
Platform Selection

1. Select appropriate Technology, Materials and Equipment 
– HPLC, CE, iCE3, Plate based

2. Determine what to Measure and where/when to measure (in-process or release)

Analytical Target 
Profile/Critical Quality 

Attribute

1. Define Target  or Measured Attributes and out put based on CQA and QTPP 
– Impurities critical to product performance and Biological function, Oxidation,

Deamination 
– Purity, Identity, Quantification, Potency, Concentration, Variant

Risk  Assessment
Product    

Knowledge

Knowledge of Structure, Mechanism of Action, Nature of the molecule, 
Heterogeneity/Modifications, process related impurities and their potential impact to 
clinical study

Method 
Development

1. Identify Strength and Weaknesses
2. Identify Key Variables and operable region (Risk Assessment FMEA)
3. Understand Sample Matrix (Buffer, excipients)
4. Establish Method Control Strategy (system suit, acceptance criteria, method 

performance criteria)

Method 
Qualification/Validation

1. GMP Documentation to confirm the method is suitable for the intended purpose
2. Design appropriate Qual/Val study Q2(R1) (eg: light or moisture sensitive sample)

New Methods

Transferring 
Existing Methods
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Method Dev/Validation Break Down



Running Check List
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Considerations for Method Development / Validation / Transfer



Robert W, Lee and Lourie Goldman; Life Science Connect

(ADC)

ICH Q2

8

Method Development Life Cycle
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Stability Indicating Capability of an Analytical Method
(Enzyme Activity Assay)



• Qualification/validation demonstrates 
that the analytical procedure is 
suitable for its intended use. 

• Defining the Critical Quality Attribute
and Stability-indicating Capability

• Can we trust past and future data
(Reliable, Consistent)

1      2      3      4      5      6     7 

% RSD

Accuracy

Int. Precision

Robustness

Room Temp Stability

3 X Freeze Thaw cycle 

n=3, Analyst
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Qualification and Validation of Analytical Methods



Week 
1

Week  
2

Week  
3

Week  
4

Week  
5

Week  
6

Category 1
General Methods

(e.g UV, pH)

Category 2
Purity Methods

(e.g. HPLC, CE)

Category 3
Potency Method 

(ADCC, Cytokine release, 
Neutralization)

C
om

pl
ex

ity

Formal Method 
Transfer

Purity Method 
Transfer 

Feasibility

From Scratch – timeline widely vary (1-2 years)

Potency Method Dev. / Transfer (Ready to use)

General Method Dev
General Method Qualification (or) Validation

Month 1 Month 2 Month  3 Month 4 Month 5 Month  6

Method Dev.
Qualification 

Validation

Method Validation
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Typical Analytical Method Readiness Timeline



Image adapted from National Human Genome Research Institute 12

Product Analytical Characterization



13

An Exercise in Pattern Recognition
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Overview of Molecular Structural Analysis and Functional Assessment



Commercial  
Post Marketing

Phase III
(Efficacy)

Phase II
(Safety)

Phase I
(Safety)Pre-Clinical IND BLA

 Tox Study
 Limited Structural 

Characterization
Mainly Primary Structure
- Sequence info (Peptide Map)
- Sequence Variants
- Amino acid Mis-incorporation
- Glycan Profile

 Biological Characterization
(Immuno assay, Binding assay)

 Lab-scale Viral Clearance
 Limited R&D lot stability
 Limited Forced Degradation Study
 Accelerated Stability

 In-depth Structural Characterization
 1° Structure

- Sequence info-Peptide Map 
- Sequence Variants
- Amino acid Miss-incorporation
- Glycan Profile

 2° Structure
- Circular Dichroism 

(UV Far/Near, FL)
- Binding Assays, BLI, FcƔ
- DSC

 Continue Stability Studies
 Extensive Viral Clearance
 Manufacturing Scale up
 Selective Leachables/Extractables
 In-depth Forced Degradation Study

 Extended Structural Characterization
 1° Structure

- Sequence info-Peptide Map 
- Sequence Variants
- Amino acid Miss-incorporation
- Glycan Profile

 2°, 3° and 4° Structures
- Circular Dichroism 

(UV Far/Near, FL)
- Binding Assays, BLI, FcƔ, SPR
- DSC
- HDX, 2 or 3D NMR, SAR

 Full Scale Leachables/Extractables
 Confirmatory Stability 
 Final Specification Setting

* Special considerations for Orphan drugs and breakthroughs
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Integration of Analytical Characterization Methods into Product Life 
Cycle



? Unknown (Learned overtime)
Update Control Strategy

Process Control
- Procedures
- Materials
- In-process Testing
- Monitoring
- Validation

Extended Characterization
- Process 
- Product

Release Tests
(Specifications)
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Quality Profile
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Drug Product

Sterile NORM-JECT®
used to transfer sample
in to HPLC vial

Pen Cartridge

Size Exclusion 
Chromatography

(SEC-HPLC)

in 

Sterile NORM-JECT®
Sample transfer syringe

Analytical Method Transfer Case Study 1
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in Sample in HSW for 12 hrs

in Sample in HSW for 10-20 mins

GMP Method Transfer Case Study 1
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DCBA

2 mL NORM-JECT 
Transfer syringe

Mass spec 
analysis

GMP Method Transfer Case Study 1
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Direct Transfer in Sample Directly 
Transferred
in to HPLC Vial

GMP Method Transfer Case Study 1



Protein with
Sialic acid (NANA)

NANA

NANA removal

By Hydrolysis

NANA Derivatization
at 80 °C

OPD Reagent
(Ortho Phyenylene Diamine)

NANA

UV Absorption
at 230 nmUV Inactive

0

1000000

2000000

3000000

0 20 40 60 80 100 120 140

Amount (µg/mL)

Ar
ea

OPD-Commercially available 
and In-house qualified
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GMP Method Transfer Case Study 2



Time (mins) Temperature of the solution °C

Aluminum Block/Beads 
(SEALED)

Aluminum Block/Lab 
Hormor Beads (OPEN)

0 22.8 22.3

1 48.5 50.9

2 63.3 60.0

3 71.5 64.1

4 75.4 67.3

5 77.6 70.1

6 79.0 71.7

7 79.3 72.6

8 79.6 73.8

9 79.9 74.2

10 80.0 75.4

11 80.1 75.3

12 80.1 75.6

13 80.0 76.6

14 80.2 76.8

15 80.1 76.7

“DO NOT” expose to air

1. Lab Harmor beads or block should be sealed to avoid heat loss
2. The heat transfer significantly affects the reaction kinetics and derivatization

Target = 80±2 °C
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GMP Method Transfer Case Study 2



www.avidbio.com

Thank you
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