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Antibody-based Immunoconjugate

Targeting - Therapeutic

Antibody Agents

* |ntact Antibody * Conjugation ¢ Cytotoxic Drugs
* Antibody * Fusion * Protein Toxins
Fragments * Cytokines
— scFv * Radio-isotopes
— dsFv
- Fab
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e ?F*, Size exclusion chromatography ~ Analytical Ultracentrifugation ~ Light
Scattering ~ Field Flow Fractionation  Electrophoresis * Spectroscopy * Mass
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Progressive Assay Implementation : Generalization

Product

CLINICAL DEVELOPMENT

ox BLA
/Phase I/Phase 2/ Phase 3/ Iifecycle/

Product characterization, investigate
mechanism of action to justify critical

biological activity as target of potency Validated
assay development. Potency
messssssms Potency assay (s) development, Assay

refinement and qualification.

Potency assay in place, ongoing
qualification and validation studies.

Maintaining the validated state
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STATTR R & Yot b 51 ISR ATk E[JF%, Binding assays  Bioassays
(‘animal based; organ or tissue based; cell culture based ) ~ Enzyme activity assays
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WHFHD -
(Z0) E P st

e LN DR ER GRS S A RS SR £ o T
Z (erythropoietin, EPO ) ~ ¥ # (interferon ) ~ t-PA BEWT?FWEE}%“ o AN H R
R (PHS Act 351) #IE.V & P25 [l 7 i flIhAH- (Biologics License
Application » BLA) » H (y[ifUifi 2 Cinsulin) ~ % £33 ( growth hormone )
B BRI ST TIERLIS BT (TRL L IEEE (FD&C Act) Al g
{157 (New Drug Application - NDA) BEEI < FDA #2006 & Fi' 57 %
PRI 1438, Omintrope g <37k » ALRLIME FD&C Act 505(b)2) i éﬁﬁ‘%ﬁ*ﬂ
fIFIE ) o (E FDA 5;;3?‘ R TIF l‘%i T J‘Jf[ﬁ{i’él”;?jl’ﬁéﬁ'ﬁFI‘T%‘EF'@
FYFE i o £ POEITESE Ry LT A ‘Lfﬁzllﬁ[;l%#" Bilfﬁ (SR it
(CMC) -~ 2@y (PK) ~2E3% (PD) ~ sl&RU[% (immunogenicity) ~ Sf 1BV %
(= 2 Py %@%Eﬁ'“ﬁlpﬁ#[ﬁ‘ﬂﬂ? et g T F“ﬂiﬂr i -
(* ) Heparin a2l 53 #rse i

Heparin £L7% 1916 & LT > #7 1930 & [SAYIE ) > BREEF HAEil [EJF' f
PRgE A > EURCRI TR foURLE B[S [ BEIRA A 2V i« 52008 & 1 £
S B FDA /G 28 FTJIFB“ Heparin = P& & By 7 AL~ s '/%F =]
%I ) FDA 1B plfsT 14 2 Fil( Baxter Healthcare Corporation, USA)
Hrk & 7 24t Heparin sodium = $}] - i"?‘éiff::?%:#.“rﬁlﬂ eI f‘.rFWﬁ I Wy
BRI~ &5k - peptides ~ g 1B~ A AR - 0P 5T F’WJ &



S5 [PV A8k 204 GC-HPLC »ELISA ~PCR~ CE~H-1, C-13 and 2-D NMR »
UV ~ IR ~ PAGE - nitrous acid degradation ~ enzymatic and monosaccharide analysis -
precipitation + chromatography % > f& & S E (|13 f[ | Oversulfated Chondroitin
Sulfate (OSCS) 777 > hLignySEPr 1 A VRN © B FDA T 2008 7 3

E W~ ?[ﬁfﬁéﬁ i JFI’ A OSCS 19 Capillary Electrophoresis (CE) * H-1 NMR [y

k> SpigEdl (USP) 28T 2008 & 6 7|27 |'TaT Heparin sodium monograph
(I SEEIF T CE B H-1 NMR ARSI - ] @I E ) OSCS 13w » FDA

== USP %f#% Heparin sodium ./ Fﬁ! [UE s tﬂ#‘#ﬁ RES T %Fgfmgj fﬁ@ré‘t )

USP #* 2009 & 10 F] |-~ F1#r Heparin sodium monograph |* | # ’ %F:T?Fﬁﬁﬁ?“ﬂ e

STV BT A BRI 1A 6 i g 2

Revisions to USP Heparin Sodium Monograph

Procedure | Stage 1 Stage 2 Revisions
Revisions

Identification | 'H NMR -Expanded 'H NMR procedure
CE -Replaced CE method with

anion-exchange HPLC procedure
-Added ratio of anti-factor Xa activity to
anti-factor lla potency

Potency No revision -Replaced sheep plasma clotting assay
with chromogenic anti-factor Ila assay

Organic No revision -Added limit of total galactosamine in

Impurities total hexosamine (a measure of

dermatan sulfate and other
galactosamines)

-Revised protein impurities
-Added nucleotidic impurities
-Added residual solvents
Absence of | See Identification | -References Identification A and B
OSCS
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IBC's 13" Annual

Well Characterized Biologicals

Movember 8-11, 2009 » Hyatt Regency Bethesds # Bethesda, MD

Monday, Novembsr 9, 2009

715

Regestration o Coffes

E:15

Chairperson’s Welcome and Opening Remarks
Madine M. Ritter, Ph.D., Seor CMC Consuitart, Biobogics Consulting Group, Inc.

CHARACTERIZATION OF COMPLEX PROTEIN COMIUMGATES

B30

CASE STUDY CMC-Related Challenges for Development of Antibody-Based Immuncconjugates: An FDA

Jun Park, Ph.D., Segulstory Qualty Reviener, Divison of Monacional Antibodies, Oce of Bictectrolgy Procicts,
CDER, US FDA

G:0D

Biochemical Characterization of Stability-Engineered 1gG-Like Bispecific Antibodies
Sharon Gao, Ph.D., Princple Soentss, Anafysics Socherisry, Biogen Idec

G:30

Protein Analytical Chemistry of Antibody Drug Conjugates
Fred Jacobson, Ph.D., Serior Sosrts, Prodein Anabtics’ Chemisry, Genentech, Inc.

10:00

Networiing Asfesfrnent Sreak

10:30

Analytical Characterization of & Three Antibody Mixture for Therapeutic Neutralization of C. Botulinum
MNeuroboxin A
Joel Freeberg, Seniar Dirsctor MardScdfuring Sosncss, KOMA

A Characterization Strategy for Recombinant Polyclonal Antibody Products
Torben P. Frandsen, Ph.D., Disctor, Antibody (heraséry, Symphogen A/S

Characterization of PEGylated GSOF* *
[Karen Miller, PhD., Disctor, Anaftcs’ and Fomlation Soences, Amgen
*¢presentation will be delivered live via telephone feed. Speaker will be at a remote location.

12:00

A Panel Discussion with Morning Speakers

12:30

Lewich an Your Owre

AGGREGATE CHARACTERIZATION STRATEGIES

200

A Regulstory Perspective on Probein Specifications
Ruth Cordoba-Rodriguez, Ph.D., Proviet Qraslty Reviswsr, Dfiaon of Monockes! AntBodes Ofcs of

Biotectmoiogy Procices, CDER, US FDA

230

CASE STUDY Single-Use BioProcess Containers for Storage of a Biopharmaceutical Drug Substance
Richard Strong, PhD., Servor Scentiss, Anahical Devetpment, Biogen Idec

3:00

Networiing Asfesfrnent Sreak

3230

CASE STUDY Characterization of Aggregates in Different Types of Biologicals Using Orthogonal Methods
Qin (Chin) Zow, Ph.D., Senior Princio Soentig, Plizer Inc.

4:00

CASE STUDY Predicting Large-Scale Drug Substance Stability at Small Scale
Tom Patapoff, Ph.D., Senir Soentisl, Sad Rtage Alamadeutical Devapment, Genentech, Inc.

4:30

it Fanel Discussion with Afternoon Speakers

500

Ohise o Dy One; Attsriciee Mgy Hour in the Laligue S, Drink specials and Ralt appetizers provided

12




IBC's 13" Annual

Well Characterized Biologicals

November 2-11, 2009 » Hyatt Eegency Bethesda # Bethesda, MDD

Tuesday, November 10, 2009: Moming

730

Coffes

B:00

Chairperson’s Opening Remarks
Joseph Kutza, Ph.D, Assocate Diradhor, CMC Ragulatory Afais, MedImmune

POST-TRANSLATIONAL MODIFICATIONS

815

Characterization of Asparagine Deamidation in Humanized IgG1 Antibody
Marc 1. Kirchmeiar, Ph.D., As=xcate Diecior,. Bioanalylical and Formulafion Sciences,
Merck Ressarch Laboratories

Sedb

Sequence Modifications that Led to High Level Glycation in a Recombinant
Monoclonal Antibody

Boyan Thang, Ph.D., Stientict and (Group Leadar, Brofain Analytical Chemistny,
Genentech, Inc.

2:15

CASE STUDY Characterizing Carbohydrates on Recombinant Glycoproteins
Reb J. Russall IT, Ph.D., Asswiate Diachor, Balogics Brocess and Product Developrmant.
Bristol-Myers Squibb

9:45

Networking Rafresivmant Break in Exhibit and Poster Hall

10:15

CASE STUDY In Vitro Characterization of an Afucosylated Therapeutic Antibody
Shan Chung, Ph.D\., Scientist. Sioanalytical Ressarah and Development. Genentach, Inc

10:45

The Effect of Fc Glycan Forms on Human Igh2 Clearance in Humans®*
Gragory Flynn, Ph.D., Sdncipe Soentist, Anafyica’ and Formulation Sciences, Amgen
*+ presentation will be delivered live via telephone feed. Speaker will be at a
remote location.

DISULFIDE CHARACTERIZATION

11:15

Understanding the Mechanism of Antibody Reduction in a CHD Production
Process
Yung Hsing Kao, PhD., Senior Scientist. Brofein Analyfical Chemistry, Genentech, Inc.

11:45

Trisulfides in Therapeutic Proteins
Dingyi Wen, Ph.D., Srincps’ Scientist, Analylical Biochemistry. Biogen Idec

1215

Lumaheon in Exhibit and Poster Hall

13




IBC' 13" Annual
Well Characterized Biologicals

Movember 9-11, 2009 # Hyatt Regency Bethecda @ Bethesda, WMD)

Tuesday, November 10, 2009: Afternoon

1:30

Structural and Functional Characterization of Disulfide Isoforms of the IGG2
Subclass
Tom Dillon, Soentist, Fymultion and Analfica’ Resources, Amgen

2:00

Disulfide Structural Variants of the IgG2 Antibody Subtype
Jatte Wypych, Principal Sciantist. Analytical and Formulation Sciences, Amgen

DEVELOPMENT OF BIDASSAYS

2:30

CASE STUDY Characterization and Potency of IgG2 Disulfide Isomers: A Case
Study
Michael R. Schlittler, frincipa’ Sciantist. Pfizer Inc.

3:00

Stage-Specific Requirements (Phase 1, 2, 3, 4) for Characterization of Bioassays
Chana Fuchs, Ph.D., Taam Leadar, Dhdsion of Monodonal Antibodies, Office of
Biotechnology Products, CDER, US FDA

3:30

Networking Rafresirmant Break in Exhibit and Poster Hall

COMPARABILITY

4200

FDA's Perspective on Demonstrating Similarity for Bicsimilar Products
Emily Shacter, Ph.D., Chisf Laboratory of Biotechnalogy. Division of Tharapeutic Profains,
Office of Bictechnology Products, CDER, US FDA

4:30

CASE STUDY Comparability through the Product Lifecyde: Strategies & Lessons
Learned
Ron Taticek, Ph.D., Divecfor. Raguistory CMC Genentech, Inc.

L

CASE STUDY Establishing and Maintaining Analytical Stewardship for Outsourced
Commercial Bioprocesses

Jo Ann Henry, Ressarnch Scientist. Manufaciuring Sciance and Tachnolagy: Eli Lilly and
Company

530

Strategies for Technology Transfer
Christian Cimander, Ph.D., CMC Sroject Manager. Genmab AfS, Denmark

00

Closa of Day Two

14




IBC’s 13" Annual

Well Characterized Biologicals

Meovember 9-11, 2000 & Hyatt Regency Bethacda # Bethesda, MD
Wednesday, November 11, 2009

8230 || Cofie

g:00 || Cheirpersan’s Opening Remarks
| Ned Mazier, Ph.D., Dinctor, drsktical Soences, Glabal Siotgls Rssarc snd Devetoment, Plizer Inc.

IMPURITY CHARACTERIZATION ANMD CONTROL

Product-Related Impurities and their Impact on Product Quality [ Safety-An FDA Perspective and
9215 | Recommendations
Laurie Graham, Frocket Asvewer, sl of Monocons! Antbodies, CDER, US FDA

%45 || Xing Wang, Ph.D., Sanicr Princinsl Scentis?. Pizer Global Research and Development

10:15 || et Refesfvnant Seak i Sohibd and Poster Half

1045 Structure and Function of Heparin Polysaccharide Chains: Recent Contamination [ssues

11:15 | Qi Panel Discussion with Morning Speakers: Impurity and Virus Control Strategies

1250 || Lowicie b Sl s Positer Half

1:15 |AReEnoon Chairperson's Remarks
13 peed Harris, Diecor, Anahics! Developmere, Genentech, Inc.

CISULFIDE CHARACTERIZATION

Innovative Mas= Spectrometry for Protein Charscterization

1:30 || bonald F. Hunt, Ph.D., Linversity Profiessor of Chemistry and Pathobgy, University of Virginia

CASE STUDY Characterization of Partiches in Protein Solutions

2:00 || \is polozova, PhD., Sekr Scientist, Anslyticsl Riochenistry, MedInmune, Inc.

230 Managing Low Lewvel Mebterogeneity
- Resd Harris, Orsctor, Analics’ Develomen, Genentech, Inc

3:00 || Metwording Rafecnant Seak and Lagt Chancs B Su'vibit s’ Poster Mal Hendng

3.30 | Fast Oligosaccharide Analysis for 1gGs using Waters UPLC Glycan Column
*#Y | siheng Wang, Ph.D., S St Anshtics’ Socheristy, Medlmmune, Inc,

4:00 Analyses for GardasilE
Research Laboratories

4:30 | WTRF in Antibody Development
Esohe Idusogie, Ph.D., Ser St Group Lasder, Aroces Develbypet, OncoMed Pharmaceuticals

Z:00 | QBA Panel Discussion with Afternocon Speakers

5230 || Cse of Confarence

15

CASE STUDY Proteomic Host Cell Protein Identification and Characterization to Improve a Bioprocess

Al Al-Hakim, Ph.D., Sranch Jver and Hepanin Expert, Ofice of New Drug Quality Ass=ssment, CDER, US FDA

Comprehensive Epitope Characterization of a Recombinant Protein Based Vaccine: Key Comparability
Qinjlan Fhao, Ph.D., Detinguiche Semor Insdigator, Sioorocss dnaftical and Formulstion Sosnoss; Merck




