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Biological Quality Control
Merck manufacturing at Ivrea site

Analytical development

* Viral Safety: Detection of Adventitious Viral Contaminants in
cell bank and unprocessed bulk harvest

 Genotypic Characterization: Verification of the Genetic
Stability of the Construct through the entire Bioprocess

* Viral Clearance Validation: Verification of capability of the
Purification Process to remove potential Viral Contaminants

* Potency Bioassays: Determination of the relative Biological
Activity of Drug Substance and Drug Product Q@\P‘NUFAO}
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Gonadotropin function
Follicle-stimulating Hormone (FSH) & Luteinizing Hormone (LH)

Hypophysis

Estrogens Ovulation
production stimulation
FSH/LH
release \
Testostc_arone =mmp Spermatogenesis
productlon

Testicle

BAERWALD, A. R., ADAMS, G. P. & PIERSON, R. A. 2012. Ovarian antral folliculogenesis during the human menstrual cycle: a review. Hum Reprod Update, 18, 73-91. ~NMRRC K
BROWN, J. B. 1978. Pituitary control of ovarian function--concepts derived from gonadotrophin therapy. Aust N Z J Obstet Gynaecol, 18, 46-54




Gonadotropin function
Chorionic Gonadotropin (CG)

Placenta r—\

CG
release

Corpus luteum
maintenance

SCHUMACHER A., 2017 Human Chorionic Gonadotropin as a Pivotal Endocrine immune Regulator Initiating and Preserving Fetal Tolerance, Int J Mol Sci, 2017 Oct;
18(10): 2166
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In-vivo Bioassay

Three different bioassays for three different marketed products
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should we
change?
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Ethical reasons

3Rs: Refine, Reduce
and Replace

Reduce costs
animals and facilities
maintenance

Improve
sensitivity
of the test




From in-vivo to in-vitro

Challenges

No in-vitro method is In-vivo methods are
pubblished in any robust, precise and
pharmacopoeia accurate

In-vivo methods mimic Different

formulations for each
drug substance

the molecule MoA

Change submission in
each country

In-vivo models can
evaluate molecule
post-translational

modifications
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Gonal-F in-vivo to in-vitro Bioassay Global Team
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Stepwise potency bioassays in-vivo to in-vitro transition
Strategy

Robustness
vepification ,
erormed berore validation N rRegulatory
Guidance (§7/2015) study conparabilicy AUChorities

Accuracy study submission
Risk assessment of Precision Ensure that in-vitro Approval request will be
each factor Linearit assays perform as submitted to Health

Y
well as or better than Authorities

Design of Experiment Range in-vivo assays
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Stepwise potency bioassays in-vivo to in-vitro transition
Strategy

rRobustness
vepification ,
erormed berore validation N rRegulatory
Guidance (§7/2015) study coh;pahabtltbg AUChorities
Accuracy study submission
Risk assessment of Precision Ensure that in-vitro Approval request will be
each factor Linearit assays perform as submitted to Health
Y
well as or better than Authorities

Design of Experiment Range in-vivo assays

scientific

Rdvice to

HR
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From the idea to the QC release

A long journey

Method set-up
start

Method set-up
end, submission
strategy

discussion
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Method
feasibilty
verification with
Regulatory
Authorities

06.2019

Submission
to the first
county

10 years

Method Validation
and Comparability
Study execution

13 years

End of the
submission
phase













SIGMA-ALDRICH' is now NARRETK




In-vitro Bioassay
How it works...

GH induces Cell
Proliferation

sample
standard

high

hGH
Dose
dilution

Incubation .——*-.. Luminescence
30 hours . read-out

low

Microplate Luminometer
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Q Set-up phase

Q Robustness study

(V) FpA scientific Advice
& Validation study
Comparability study

FDA Submission

| 2010
| 2020




Increase in
Cost Productivity

Reduction

Reduction /

Elimination
animal
tests
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In-vivo methods are well established
and repeatable

Personnel dedicated to animal facilty
and test

GMP environment
Patients first!

Country by country Submission
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Thanks for
your attention




