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Goal : - To develop a basic foundation of how the
Immune defenses operate In order to understand the
science behind Monoclonal Antibodies

Problem: - Too much information to be compressed

Strateqgy : - To focus on the big Picture — Not the
details

What we have done to help ?: -

Monoclonal Antibody Folder on | colon —

* FDA Documents

* List of mAB with International Pl

* Exclusive database on Abciximab and Infliximab
* Presentation with key concepts identified.



e The Perfect World




THE IMMUNE SYSTEM

The Latin term “IMMUNIS” means EXEMPT, referring to
protection against foreign agents.

DEFINITION: - The integrated body system of organs, tissues,
cells & cell products that differentiates self from non — self &
neutralizes potentially pathogenic organisms.

(The American Heritage Stedman's Medical Dictionary)
The Immune System consists of
1. Innate Immunity Primary Response

2. Acquired Immunity Secondary Response



ANATOMY OF THE IMMUNE SYSTEM

The Immune System
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Lymphatic
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CELLS OF THE IMMUNE SYSTEM
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FUNCTIONING OF THE IMMUNE SYSTEM
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SECRETiANTIBODIES

Defend against extracellular pathogens by binding to Defend against intracellular pathogens and cancer by

antigens and making them easier targets for phagocytes binding and lysing the infected cells or cancer cells
and complement



IMMUNOTHERAPY

Treatment of the disease by Inducing, Enhancing or
Suppressing the Immune System.

|
l l

Active Immunotherapy: - Passive Immunotherapy: -

It stimulates the body’s own It does not rely on the body to
Immune system to fight the attack the disease, instead they
disease. use the Immune system

components ( such as
antibodies) created outside the
body.




HISTORY OF IMMUNOLOGY
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ANTIBODIES

STRUCTURE CLASS
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ANTIBODIES

POLYCLONAL.

Derived from different B
Lymphocytes cell lines

MONOCLONAL.

Derived from a single B cell
clone

Batch to Batch variation
affecting Ab reactivity &
titre

mADb offer Reproducible,

Predictable & Potentially
Inexhaustible supply of Ab
with exquisite specificity

NOT Powerful tools for
clinical diagnostic tests

Enable the development of
secure immunoassay systems.




PRODUCTION OF MONOCLONAL ANTIBODY
HYBRIDOMA TECHNOLOGY

Antigen
Sl |
N : MMveloma cells
- ' i%\ / {HGPRT™)

Spleen cells
| Fusion

1. Culture in

I:::-:, HAT rmedium

2. Testeach

3. Clone each {:} ':::::' supern_atar!t
positive culture for antibodies

C}C}C}C}
C}

.;::';. 4. Test each
suUupernatant
O

-

S3. Expand positive clones
| e - |

‘/Prupag;:h T 2
invitro _h'“*nl_ or in vivo
LI

4

Harvest monoclonal antibodies

for antibodies




PRODUCTION OF MONOCLONAL ANTIBODY

HYBRIDOMA TECHNOLOGY

Step 1: - Immunization Of Mice & Selection Of Mouse
Donor For Generation Of Hybridoma cells

ANTIGEN ( Intact cell/

Whole cell membrane/ Antiag? :
micro-organisms ) + E—
ADJUVANT = v &%

(emulsification) 1

AD titre reached in Serum

|

Spleen removed

(source of cells)



PRODUCTION OF MONOCLONAL ANTIBODY

HYBRIDOMA TECHNOLOGY
Step 2: - Screening Of Mice For Antibody Production

After several Antigen
weeks of |
iImmunization — ig\‘

}

Serum Antibody Titre Determined
(Technique: - ELISA/ Flow cytometery)
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Titre too low Titre High
= ‘ ‘ 2 weeks
BOOST BOOST

(Pure antigen) (Pure antigen)


http://images.google.co.in/imgres?imgurl=http://www.btinternet.com/~fireballxl5/medical/pics/injection.jpg&imgrefurl=http://www.freeimages.co.uk/galleries/medical/&h=744&w=1124&sz=530&tbnid=pSZmUJXDxvEJ:&tbnh=99&tbnw=150&start=1&prev=/images%3Fq%3Dinjection%26hl%3Den%26lr%3D%26ie%3DUTF-8

PRODUCTION OF MONOCLONAL ANTIBODY

HYBRIDOMA TECHNOLOGY
Step 3: - Preparation of Myeloma Cells

EEEEEEEN  + 8- Azaguanine

Myeloma Cells
Immortal Tumor Of Lymphocytes l

Myeloma Cells
HGPRT

High Viability & Rapid Growth



PRODUCTION OF MONOCLONAL ANTIBODY

HYBRIDOMA TECHNOLOGY

Step 4: - Fusion of Myeloma Cells with Immune Spleen Cells
&

Selection of Hybridoma Cells
FUSION
SPLEEN CELLS MYELOMA CELLS

Feeder Cells
Growth Medium

1. Plating of Cells in
HAT selective

HYBRIDOMA CELLS MU
ELISA PLATE 2. Scanning of Viable
HAT Medium Alolie oS




PRODUCTION OF MONOCLONAL ANTIBODY

HYBRIDOMA TECHNOLOGY

Step 4: - Cloning of Hybridoma Cell Lines by “ Limiting
Dilution” or Expansion

A. Clone Each +ve Culture

B. Test Each Supernatant for Antibodies

}

C. Expand +ve Clones

Tissue P ‘/':r""“““te x4 \Mouse

invwitro

Culture '—-—--—.r': : : Ascites
Method ¥ Method

Harvest monoclonal antibodies



PRODUCTION OF MONOCLONAL ANTIBODY
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EVOLUTION OF MONOCLONAL ANTIBODY
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ENGINNERED ANTIBODIES

Genetically engineered antibodies

Diabody

Genetically Engineered antibody

F(ab)2
—_—
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Company Name

Name of Product®

Indications

U.S. Food and Drug Administration

FDA
Approval

<

Departient of
Healt

Hurman Setrvices

Antibody
Type (2

Ortho Biotech

J&J/EIi Lilly
Biogenldec/Genentech/Roche
Biogenldec

PDLI

MedImmune/Abbott

Genentech/Roche

J&J

Novartis

Wyeth

Schering /ILEX Oncology
Abbott/CAT
Novartis/Genentech/Tanox
Genentech/Xoma
Corixa/GlaxoSmithKline
BMS/ImClone Systems

Orthoclone-OKT®

ReoPro®
Rituxan®
Zevalin™
Zenapax®
Synagis®

Herceptin®
Avastin ®

Remicade®
Simulect®
Mylotarg™

Campath®
Humira™
Xolair®
Raptiva™
Bexxar®
Erbitux ™

Organ Transplant Rejection
Acute Cardiac Conditions
Non-Hodgkin’s Lymphoma
Non-Hodgkin’s Lymphoma
Acute Transplant Rejection
Viral Respiratory Disease

Breast Cancer
Colorectal Cancer

Crohn’s, Rheumatoid Arthritis
Acute Transplant Rejection
Acute Myleoid Leukemia
Chronic Lymphocytic
RedsERBia Arthritis

Asthma

Psoriasis

Non-Hodgkin’s Lymphoma

Colorectal Cancer

1986
1994
1997
2002
1997
1998

1998
2004

1998
1998
2000

2001
2002
2003
2003
2003
2004
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Applications of Monoclonal
Antibodies

Diagnostic Applications
Biosensors & Microarrays

Therapeutic Applications

Transplant rejection Muronomab-CD3
Cardiovascular disease Abciximab
Cancer Rituximab

Infectious Diseases Palivizumab
Inflammatory disease Infliximab

Clinical Applications
Purification of drugs, Imaging the target

Future Applications
Fight against Bioterrorism :




Market Analysis & Forecast

Industry participants forecast of the market vary
widely, however, a consensus is emerging that
the market should reach US$26 billion by the end
of the decade. This is a conservative estimate
implying an average annual growth rate of 18%.

By 2008, mAbs should account for 32 percent of
all revenue in the biotech market

100 mAb Expected By 2010

mADb contributing to the in vitro diagnostics
market expected to be worth $34 Billion this year



Why should we be interested ?

e mAbs drive the development of multibillion dollar
biotechnology industry.

e Many of the leading pharmaceutical companies
have entered the mAb sector, attracted by quicker
and less costly development, higher success rates,
premium pricing, and a potentially reduced threat
from generics

e The outlook for monoclonal antibody therapeutics
is healthy. The ongoing success of existing
products, combined with a bulging pipeline of new
products awaiting approval and limited generic
erosion, point towards robust growth in this
segment



PAUL EHRLICH
“.... I TRUST, THAT
WE NO LONGER
FIND OURSELVES
LOST ON A
BOUNDLESS SEA,
BUT THAT WE HAVE
ALREADY CAUGHT
A DISTINCT
GLIMPSE OF THE
LAND WHERE WE
HOPE, NAY, WHICH
WE EXPECT, WILL

TEILD RICH
TREASURES FOR
BIOLOGY AND
THERAPEUTICY




