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Key Messages

Patient Safety First

Respect for Innovator’s Intellectual Properties

Consideration of Biologics Character



Definition of “Follow-on Biologics”
Name
Follow-on Biologics, Biosimilar, Biogenerics,,,,,,,,

Follow-on Biologics
“a drug to be developed by a different marketing approval
holder as a drug that is bio-equivalent/quality-equivalent
to biotechnology-derived drug already approved domestically”

“recombinant protein, polypeptide and derivatives”
“highly purified non-recombinant protein and polypeptide from
microorganisms or cultured cells”

Not Applicable
“Synthesized (poly)peptide, metabolic product of cell, allergen
extract, conventional vaccine based on antigen,,,,,,

Source: Final Draft of “Guidelines for the Quality, Safety and Efficacy Assurance of Follow-on Biologics”

English Translation by PhRMA



Generic Products and Follow-on Biologics
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EU Guideline
User guide                 Guideline on Similar Biological Medical Products

CHMP/437/04

Quality              Guideline on Similar Biological Medical Products
Containing Biotechnology-derived Protein as a   
Active Substance: Quality Issues

CHMP/BWP/49348/2005

Non-clinical         Guideline on Similar Biological Medical Products
& Clinical           Containing Biotechnology-derived Protein as a   

Active Substance: Non-clinical and Clinical Issues
CHMP/BMWP/42832/2005

Non-clinical
& Clinical

G
en

er
al
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ec

ifi
c Insulin Somatropin Epoetin G-CSF Others

CHMP/BMWP
/31329/2005

CHMP/BMWP
/94528/2005

CHMP/BMWP
/32775/2005

CHMP/BMWP
/94526/2005



Draft of JPN Guideline

1.Introduction       
Definition of Follow-on Biologics,
Purpose of the guideline

2.Scope of Application
Recombinant protein drugs, polypeptide and derivatives

3.General Principles for the Development
Establish an independent manufacturing process
Demonstrate high similarity with the quality attributes of the comparator biodrug
Based on the concept of ICH Q5E



Draft of JPN Guideline (cont’)
4.Manufacturing Process and Quality Characterization
4.1 Development of the Manufacturing Process

Based on the latest knowledge at that time
Search for the optimum strategy through non-clinical and clinical studies
in case of follow-on biologics with significant glycan heterogeneity
Assess safety from an independently established manufacturing process and 
the characterization results rather than simply to compare the impurities

4.2 Characterization (structure analysis, physicochemical properties, bioactivity)
Consider the appropriate non-clinical and clinical studies because the difference
of the impurity profile will be concerns over the occurrence of immunogenicity

4.3 Drug Product Design

4.4 Stability Testing
Conduct stress and acceleration testing



Draft of JPN Guideline (cont’)
5.Evaluation Studies of the Bio-equivalence/quality-equivalence of Quality Attributes

Consider the impact on efficacy and safety of any variations from bio-equivalence
/quality-equivalence study results and conduct the non-clinical and clinical studies
on the basis of the results
Can not use an official reference product for the comparator biodrug

1) Comparative Studies of the Structural Analysis and Physicochemical Properties
Evaluate the impact of variations in heterogeneity from higher-order structures
or posttranslational modifications in conjunction with the results of the analysis
of bioactivity, in vivo kinetics and immunologic properties

2) Comparative Studies of Bioactivity
Compare the bioactivity of comparator biodrugs and follow-on biologics with
using several methods as much as possible in consideration of safety and efficacy
Conduct in vivo bioactivity studies instead of in vitro studies where glycan
structures etc. impact significantly on in vivo kinetics

3) Comparative studies of immunologic responses



Draft of JPN Guideline (cont’)
6.Specifications and Test Procedures

Set supplementary specifications and test procedures with reference to the results
of the characterization or clinical use etc. where the required specifications are not
fully stipulated in official compendia such as the Japanese Pharmacopia

7.Non-clinical Studies
7.1 Toxicity Studies

Clarify whether the produced antibodies are neutralizing activity or whether they
affect the pharmacokinetics where evaluating the production of antibodies
Require the studies focused on impurity profile differences where the product-
related impurity profile differs significantly from that of the comparator biodurg

7.2 Pharmacological Studies



Draft of JPN Guideline (cont’)
8.Clinical Studies

Require clinical studies for follow-on biologics since it is difficult to verify their
bio-equivalence/quality-equivalence from the quality attributes and the results of
non-clinical studies alone
May omit further clinical studies where sufficient data to assure bio-equivalence/
quality-equivalence has been obtained through the pharmacokinetic (PK), 
pharmacodynamic (PD) or PK/PD studies
Design for the next study according to the obtained data, and conduct step wise
to evaluate bio-equivalence/quality-equivalence in clinical studies

8.1 Pharmacokinetic (PK), pharmacodynamic (PD) and PK/PD Studies
Verify the pharmacokinetic bio-equivalence/quality-equivalence through 
appropriately designed cross-over study
Investigate the design with reference to properties of the follow-on biologic if a
cross-over study is not appropriate for medications with a long elimination half-
life (antibodies, PEG-binding proteins etc.) or drugs that produce antibodies
Study individually where multiple routes of administration exists 



Draft of JPN Guideline (cont’)
8.2 Comparison of Clinical Efficacy

Conduct clinical studies to verify that the efficacy of the follow-on biologic and
comparator biodrug is bio-equivalence/quality-equivalence where high similarity
in terms of quality has been demonstrated, but the conduct of PK, PD or PK/PD
studies is difficult, or where even a combination of the PK, PD or PK/PD study
results shows inconclusive bio-equivalence/quality-equivalence of clinical efficacy
Fully explain their validity on the basis of corroborative data or literature where  
appropriate surrogate endpoints are adopted in stead of true endpoints
Possible to extrapolate to the follow-on biologics the other indications approved
for a comparator biodrug where it can be explained that efficacy is equivalent in
respect of certain indications and that a similar pharmacological action can be
expected in other indications too
Demonstrate bio-equivalence/quality-equivalence of efficacy for each indication
where the respective indications have a different mechanism of action or this
mechanism of action is not clear



Draft of JPN Guideline (cont’)
8.3 Verification of Clinical Safety

Consider conducting clinical safety studies including a study of immunogenicity 
even where bio-equivalence/quality-equivalence has been demonstrated through
PK, PD or PK/PD studies
Set the target number of subjects so as to ensure adequate investigation where
the results of the impurity profile give rise to particular concern over safety
Consider conducting repeat dose studies for drugs administered long-term
Consider identifying any reduction of efficacy or impact on safety from the
occurrence of antibodies

9.Post-marketing Surveillance
Assure the traceability of adverse events during the respective surveillance period,
and avoid  the combined application of the comparator biodrug or drug with
similar indications with the follow-on biologic through the treatment period 
notwithstanding any switch

10.Name
Example; Nonproprietary Name: XXXXX (Recombinant) Follow-on 1

Brand Name:                XXXXX BS Injectable Content Company Name



Case Study 
- Quality Characterization of Copy Products 

of Epoetin Alfa in Asian Countries -

Epoetin Alfa

Erythropoiesis Stimulating Agent (ESA)

Glycoprotein which stimulates red blood cell

165 amino acid glycorotein which manufactured by 
recombinant DNA technology

Molecular weight; 30,400 daltons

Same biological effects as endogenous erythropoietin



Structure of Epoetin alfa
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Structure of Epoetin alfa (cont’)



Source: J Pharm Sci 2008 Sep 9 [Epub ahead of print]
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Result & Discussion of Case Study
- Quality Characterization of Copy Products 

of Epoetin Alfa in Asian Countries -
Copy products of Epoetin alfa showed the variety and 
discrepancy in quality characterization

In a test method some copy products described differences from 
the original product, which demonstrated well similarity with it 
in another test method

Most of copy products had a higher concentration of active
substance than what was stated on the label

Various test methods should be adopted to investigate the quality of 
the product and to demonstrated the similarity. 

It should be noted that copy products have a higher content of 
active substance.



Case Study 
- Efficacy of Approved Follow-on Biologic of Epoetin Alfa in EU -

Source: EPAR for Epoetin zeta, Retacrit Revision 3 – Published 10/12/08
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Result & Discussion of Case Study 
- Efficacy of Approved Follow-on Biologic of Epoetin Alfa in EU -

Since there may be a difference of the content between follow-on 
biologic and original innovative biopharmaceutical, administration 
dose should be carefully selected.



Case Study 
- Immunogenicity of Recombinant Human Protein -

Experiences
Erythropoietin (Pure Red Cell Aplasia), Interferon,
Thrombopoietin, Chimera Antibody

Considerable Sources
Conformation change (variety)
Impurities (aggregation, degradation, process-related)

Immunogenicity of follow-on biologics should be investigated   
carefully not only in development stage but also in post-marketing 
stage



Conclusion

We, innovators, understand that some follow-on biologics will obtain 
the regulatory approval and be used, which can meet the criterion. 
However, since their collected data is limited compared with the
original innovative product, much more data and information should 
be fully collected after launch, especially for safety.
When the original product is switched to follow-on biologic, 
administration dose should be carefully selected. And if 
immunogenicity is observed, it should be sufficiently investigated.

On the other hand, innovators should consider whether the latest
technology and science can be adopted to improve their products if 
needed.
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