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BIOSIMILARS

BIOLOGICS

IR

FROM
ENGINEERING

THE RIGHT CELLS,

SCIENTISTS
ARE ABLE
TO PRODUCE
BIOLOGIC

MEDICINES

,

$100K / YEAR

WHAT ARE BIOSIMILARS?

SYVIInWISsolg

BIOSIMILARS
DELIVER
COMPARABLE
CLINICAL, SAFETY
AND QUALITY
RESULTS AS
ORIGINATOR
BIOLOGICS

a

20% - 30% LESS
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Biological medicinal product that is highly similar to another
biological medicine that has already been approved for use
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Pre-clinical assessments Clinical assessments
+ Analytical characterisation + Pharmacokinetic/ + Pharmacokinetic
. Structural pharmacodynamic (animal) - Efficacy
« In vitro functional * Toxicology - Safety

Reference biological
development
pathway

Amount of

data required Biosimilar

development
pathway
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_____quality __J}  Nonclinical __l ___ Clinical ____

* Drug substance * Pharmacology * Pharmacology
* Manufacture * Primary pharm. e Pharmacokinetics
* Characterisation » Secondary pharm. « Single dose
* Control » Safety pharm. + Repeat dose
* Reference * Interactions « Special populations
standard h Kineti
« Container - .armla):‘JElnetlcs * Efficacy and safety
s bili A * Dose finding
Stability .
* Interactions » Schedule finding
* Drug product : .
o= » Toxicology * Pivotal
* Description . —
* Single dose * Indication 1
* Development S
* Repeat dose * Indication 2
* Manufacture ey S
* Genotoxicity * Indication 3
* Control . . i
» Carcinogenicity * Indication 4
* Reference ducti
standard * Reproduction » Post-marketing studies

e Container * Local tolerance

» Stability
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*  Drug substance * Pharmacology * | Pharmacology 7[ Saudi Food & Drug Authority
* Manufacture * Primary pharm. * | Pharmacokinetics §
* Characterisation . « Single dose &
* Control . . . ..
s Helarance stardand - Guideline on Biosimilar
+ Container . . Products
« Stability . * | Efficacy and safety .
L ®
+  Drug product . . g Quality Considerations
* Description *+  Toxicology * Pivotal
* Development B * Indication 1
* Manufacture * Repeat dose .
* Control o o
* Reference standard ° . Version 1.0
’ Cont'a.lner ‘ *  Post-marketing studies
¢ Stability - :
- » Safetyin larger
2 Con]parab'llty data pODUIation Date of publication /
* Analytical . e Efficacy in other B
COlﬂparlSon Wlth indications Date of implementation 22/08/17
reference product * Immunogenicity
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Saudi Food & Drug Authority
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Product 7( Saudi Food & Drug Authority

Dossier
eCTD

Format Guideline on Biosimilar
Products

Application
Form

Quality Considerations

Biosimilars
Samples

Version 1.0

Date of publication 22/08/17

Date of implementation 22/08/17

Complete Drug Application
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m Biosimilars
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Examples of Approved Products "o

* Omnitrope: Recombinant Somatropin 2014
 Remsima: Infliximab 2015

e Zarzio: Filgrastim 2015

* Grastofil: Filgrastim 2017

* Binocrit: Erythropoietin 2017

* The biosimilar on average is 37% cheaper

* Biosimilar Uptake
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* Follitropin alfa: Failure in Clinical comparability

Examples of Rejected Products

* 6 Insulins: Failures in quality, safety, and efficacy
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Product-Centric Evaluation

Process map(s)/ flow chart(s)

APP: Applicant

RA_BCP: Saudi Food and Drug
Authority, Drug Sector Regulatory
Affair Biotherapeutics Contact
Person

SBC: Scientific biological
committee

TL: Team Leader
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Start

Phasel

Team

Phasell
Submission
Validation
Team

Scientific
evaluation

Questions to be answered by APP

Submission _{
Validation

I 3

> :APP e
- J

A 4

| 1. Receive Information |

1.1. Basic
data
requirement
received?

1.2 Contact APP for completion

2.Complete

and general
data

requirements

2.1 Contact APP for completion

3.1 Evaluationteam and Team
Leader reviews

v
3.2 Evaluationreport and TL oral
presentation for SBC

3.3 Scientific
Discussion/TL/SBC/

<<<290 days

Hold 4. SBC Approval or rejection

decision
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Host cell type a A
Proteins
. Polypeptides
Process applied
Post-translational
modification of Diversity recognized
Material used the primary or tolerated
amino acid by the
sequence immune system
Separationand ~ MicroRNA 7 -
£ . mRNA
purification Splice variants
Impurities DNA
:
Predefined amino acid Potential variation
Stability of a re-expressed based on the
monoclonal antibody or antigen expression

soluble receptor construct method used

Biosimilars in rheumatology: current perspectives and lessons learnt.
Thomas Ddrner, Jonathan Kay

Nat Rev Rheumatol. 2015 Dec; 11(12): 713-724
R —
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Journal of s S e informa
Immunotoxicology D0t 100N STGITX 2013821564 healthcare
REVIEW ARTICLE .
Section 3.2.5.3
Immunogenicity of therapeutic proteins: Influence of aggregation C hCI rgc’rerizgﬂon Of Im puri’ries

Kirsty D. Ratanji, Jeremy P. Derrick, Rebecca J. Dearman, and lan Kimber

Faculty of Life Sciences, University of Manchester, Manchester, UK

0.005
Abstract Keywords monouer Preservatives
The elicitation of antidrug antibodies (ADA) against biotherapeutics can have detrimental Aggregation, anti-drug antibodies, [I.[[N:
effects on drug safety, efficacy, and pharmacokinetics. The immunogenicity of biotherapeutics bioprocessing, biotherapeutic,
is, therefore, an important issue. There is evidence that protein aggregation can result in immunogenicity 1 Batch
enhanced immunogenicity; however, the precise immunological and biochemical mechanisms
responsible are poorly defined. In the context of biotherapeutic drug development and safety History il[IIJ: 6 mo
assessment, understanding the mechanisms underlying aggregate immunogenicity is of .
considerable interest. This review provides an overview of the phenomenon of protein REE?"Ed 30 May 2013 1
aggregation, the production of unwanted aggregates during bioprocessing, and how the Revised 26 June 2013 2
immune response to aggregated protein differs from that provoked by non-aggregated Accelpted 2 ‘,I“”E m3 0.0 Batch
protein. Of particular interest is the nature of the interaction of aggregates with the immune Published orline 6 August 2013 ] | kept al
system and how subsequent ADA responses are induced. Pathways considered here include HhLWE P
‘dassical’ activation of the immune system involving antigen presenting cells and, alternatively, \ \
the breakdown of B-cell tolerance. Additionally, methods available to screen for aggregation 000+ \(\ |
and immunogenicity will be described. With an inceased understanding of aggregation-
enhanced immune responses, it may be possible to develop improved manufacturing and 1
screening processes to avoid, or at least reduce, the problems associated with ADA. 000

s By B B LA s B ey s e e By By B
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Transition study — Reference drug

Group A — Biosimilar
Group B \

Substitution study (single switch)
Group A ><
Group B

Interchangeability study (multiple switches)
XXX X
Group B

Biosimilars in rheumatology: current perspectives and lessons learnt. Nature Reviews | Rheumatol ogy
Thomas Dorner, Jonathan Kay

Nat Rev Rheumatol. 2015 Dec; 11(12): 713724
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(1) Changing from an innovator drug to a biosimilar drug which used that same
innovator drug as its RMP for comparability (or vice versa) can be accepted
after physician and patient discussion.

(2) Changing from a biosimilar drug to another same biosimilar drug from a
different manufacturer can be accepted after physician and patient discussion
only if they both used the same RMP for comparability purposes.”

(3) Pharmacists cannot substitute biosimilars without [...] consultations with
treating physicians

- Saudi Food and Drug Authority-
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