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Strategic Benefits of Biosimilars
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Present Corporate Structure:
CORPERATE OFFICE

San Isidro, Buenos Aires, Argentina

R&D Sites
= GemaR&D

Buenos Aires

= Zelltek R&D
UNL, Santa Fe

= GemaPreclinical
Testing Site

Buenos Aires

Production Sites
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BIOSIMILAR PRODUCT DEVELOENMENT (Cont)
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Cloning
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Analytical development
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DevelopmentPhase

w Seqguence analysis

w Vector construction

w Analytical methods

w Celltransfection

w Clone amplification and
selection

w Bioprocess

w MCB/WCB

w Recovery

w Smaltscale purification

w Purification scaleup

w Development lots

w Stabllity studies




-

Biosimilar SAFETY

EFICACY

e

| ==y N



Comparability is.demonstrated at all leve

Physicochemical
characterization




Comparability

Structural characterization Purity Potency
MW (SDS Page, MS) Product related In vivo
Western Blot Aggregates In vitro
M ter [ Cter Oxydised forms
Peptide rnap_plng D?amldated forms Stability
Isoform profile Clipped forms
Fluo emission Unfolded forms Stress conditions
cD Process relatd Accelerated
2D NMR HCP contaminants
Sialic acid profile DNA

Disulphide bonds

N-gycans antennarity/sialylation
0-glycans antennarity/sialylation
Monosaccharides

Site specific glycosylation
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&0 MpParabliity

NON-CLINICAL COMPARABILITY

In vitro studies

In vivo studies

Receptor-binding studies
Cell-based assays

Pharmacodynamic effect/activity
Non clinical toxicity
Determination of antibody titers
Cross reactivity

Meutralizing capacity




e 0MpParaliity %

CLINICAL COMPARABILITY

PK/PD studies

Pharmacokinetic and pharmacodynamic profile in a sensitive population
(typically in crossover designs)

Safety and efficacy studies

Pharmacokinetic and pharmacodynamic profile in a sensitive population
(typically in crossover designs)



Comparability

Glycoform analysis IFN beta 1a, %6

Intensidad normalizada

21318 32233 22550 22867 23164

Peszo molecular
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Comparability

Isoform composition, Etanercept, clEF

UV . 280nm | UV - 280nm | I
| #rbrel 0.8mgml desalado en Tris 20mM Clen enya FTFT 0.8mg/ml desalzdo en Tris 20mM
Areg Parcent Aran Percant @
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Comparability

—— C'HPLC_Shimadzu'\Data_QC'\ENYAMPO14, Detector A (214nm)

—— C'\HPLC_Shimadzu'\Data_QC\ENYAMPO15, Detector A (214nm)
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Acceptable changes in quality attributes of glycosylated biopharmaceuticals
NATURE BIOTECHNOLOGY, VOLUME 29, APRIL 2011
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Figure 2 Companson of the different pre- and post-change batches of Rituxan/Mabthera. (a) Exemplary CEX chromatograms. (b) Amount of basic vanants
of the pre-change (n = 12) and post-change (n = &) batches as measured by CEX. (c) ADCC potency of the pre-change (n = 11) and post-change (n= 8)
batches. (d) Relative amount of the GO glycan of the prechange {n = 13) and post-change {n = 11) batches. (e} Exeamplary glycan mapping chromategrams.
{f} Glycan legend.
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Products

Erythropoietin Alfa  generic to Eprex®
Interleukin-2 generic to Proleukin®
Filgrastim(GCSF)  generic toNeupoger®

Molgramostim (GM-CSF) generic to Leucomax®
FSH generic to GonaF®

Interferon Alpha 2a  generic to RoferomA®
Interferon Alpha 2b  generic to Intron®
Interferon Beta 1a  generic to Rebif®
Interferon Beta 1a  generic to Avonex®
Interferon Beta 1b generic to Betaferon®
Pegfilgrastim generic to Neulasta®
Somatropin generic toNutropin®

)
AM=GADbiotech



VIAJOR:PIPELINEPROJECTS

Biosimilars

Peglinterferon alfa2a  generic toPegintror®
Etanercept generic to Enbre®

Truncated F VIII generic toXyntha®
MABS

Innovative Products

Nanoparticles

Vaccines
MADbs
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