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Novartis Vaccines and Diagnostics at-a-glance

� World’s fifth-largest vaccines business

� Second largest manufacturer of influenza 
vaccines

� Innovation leader with adjuvantation with the 
established MF59® adjuvant

� A leading position in cell culture production 
technology for influenza vaccines

Key facts

Net sales 2008 USD 1.8 Billion

CEO Andrin Oswald, M.D.

Headquarters Cambridge, MA

Employees* 4,774

Cambridge (Virology)
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technology for influenza vaccines

� Significant investments in R&D focused on 
meningitis, influenza (including H5N1) and 
other vaccines for preventable diseases

� Leader in the blood testing area, ensuring 
safe blood supply 

Research 
Centers

Cambridge (Virology)
Siena (Bacteriology)
Emeryville (Diagnostics)

* 2008 full-time associates



Novartis Vaccines has a broad product portfolio 
driving growth

Influenza

Egg-based influenza vaccines

Cell culture derived influenza 
vaccine

Adjuvanted influenza vaccine

Meningitis Meningitis C conjugate vaccine
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Meningitis Meningitis C conjugate vaccine

Specialty 
&

Pediatric

Tick borne encephalitis vaccine

Rabies vaccine

DTwP HepB Hib vaccine for the 
developing world1

Polio vaccine for the 
developing world

®

1 in collaboration with Crucell



Novartis is strong in all segments of the      
influenza vaccines market 

Enhanced 
products Fluad®1

Egg-based 
products

Fluvirin®

Agrippal®

Begrivac®

4 Business Use Only

products

1 Product contains proprietary adjuvant MF59®

2 Investigational Vaccines
3 licensed mock up vaccine in EU

Pandemic 
products

H5N1 vaccines 
Aflunov®1,2

Focetria®1,3

Cell culture 
products Optaflu®



Novartis Meningococcal Portfolio
Striving to address all serogroups and all age groups

Vaccine Phase Target age groups

Menjugate ®

(Men C-CRM)
Licensed Infants through Adults

MeNZBTM 
Licensed Infants through Adolescents
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MeNZB
(OMV) Licensed Infants through Adolescents

*Menveo ®

(MenACWY-CRM) III Infants through Adults

**MenB III Infants through Adults

*Menveo (MenACWY-CRM) is investigational 
**MenB is an investigational vaccine



Three Franchises Focused on Addressing 
Unmet Needs

Meningococcal Seasonal & 
Pandemic Influenza Pediatric & Specialty 
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Quinvaxem®

Encepur ®

Rapibur ®/Rabavert ®

*IXIARO®

Menjugate®

*Menveo®

**MenB
MeNZB™

Fluvirin®

Fluad®

Agrippal®

Optaflu®

**Aflunov®

***Focetria®

Begrivac®

* pending regulatory approval
** Investigational vaccine
*** Approved licensed as a mock-up pandemic influenza vaccine in EU.



We are establishing global presence to access the 
best talent

Cambridge 
2008

Global Center of Excellence in Virology Shanghai 
2011+

Global Center of Excellence in Emerging Diseases
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Emeryville
Siena 

2007
Global Center of Excellence in Bacteriology

Global Center of Excellence in Emerging Diseases



We strengthened our organization with global  
leadership for our projects

Rino Rappuoli
Global HeadRino Rappuoli a.i.

Head Research Italy
Christian Mandl

Head Research US

Mariagrazia Pizza
Sr. Project Leader

Guido Grandi
Sr. Project Leader

Philip Dormitzer
Sr. Project Leader

Susan Barnett
Sr. Project Leader

Jeffrey Ulmer
External Research

Projects

Catherine Mallia
Executive Assistant Michelle Sheehan

Assistant
Phil Boucher

Scientific Liaison
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Giuseppe Del Giudice
Translational Medicine

Antonello Covacci
Systems Biology

John Donnelly
Research Serology

Derek O’Hagan
Formulation & Delivery

Deborah Novicki
Toxicology

Paolo Costantino
Vaccine Chemistry

Nicholas Valiante
Immunology US

Ennio De Gregorio
Immunology Italy

Christian Mandl a.i.
Microbial Molecular

Biology US

John Telford
Microbial Molecular

Biology Italy

Indresh Srivastava a.i.
Protein Biochemistry US

Rino Rappuoli a.i.
Protein Biochemistry Italy

Gerolf Kraus
Strategy & Operations

Research US
Center of Excellence in Virology

Research Italy
Center of Excellence in Bacteriology

Functions



Empirical 
approach

Diphtheria
Tetanus

Glyco-
conjugation

MenACWY

Reverse 
vaccinology

MenB

Glycoconjugation & Reverse Vaccinology 
expanded the pool of vaccine targets
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Tetanus
Pertussis
Rabies

Influenza
Smallpox

Polio

MenACWY
S pneumo

Hib

MenB
GBS
GAS
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S aureus
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Novartis Reverse Vaccinology System: 
Leveraging the power of the genome 

� Technology pioneered by Novartis that leverages 
the sequencing of the genome to tackle pathogens 
difficult to target with traditional methods 

� Reverse vaccinology can reduces the time it takes 
to discover vaccines candidate by one third –
Reducing the time from decades to years

� Reverse vaccinology can help develop more 
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� Reverse vaccinology can help develop more 
effective vaccines – focusing on antigens that 
can vary slightly from strain to strain

� Novartis was first to use genomics to develop 
vaccines candidates for some of the most 
challenging diseases

• Meningococcal serogroup B – Vaccine currently in 
Phase III

• Group B Steptococcus – Vaccine has completed 
phase I, going to phase II



Empirical 
approach

Diphtheria
Tetanus

Structural
Vaccinology

HIV

Structural Vaccinology and novel adjuvants will 
open a completely new range of opportunities

Glyco-
conjugation

MenACWY

Reverse 
vaccinology

MenB

Novel 
Adjuvants
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Tetanus
Pertussis
Rabies

Influenza
Smallpox

Polio

HIV
HCV
RSV

Cancer
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MenACWY
S pneumo

Hib

MenB
GBS
GAS

H pylori
S aureus



Toll Gates enable data-driven project decisions

Research Early Development Full Development
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decision to enter 
R&D Pipeline

decision to enter 
Pre-Clinical 
Development

decision to enter 
Clinical Development

decision to enter 
Full Development



Preclinical Phase II Phase III Registration

MenB*HIV4

Menveo ® infants
Men ACWY

GBS2

HCV3,6

Aflunov ® US
H5N1 pre-pandemic

Menveo ®

adolescent
Men ACWY

Paeruginosa 6 Optaflu ® US
Flu cell culture

IXIARO® 6,7

Japanese 
encephalitis

Candida Fluad ® pediatric

Borrelia 6

GAS1

Exciting pipeline of new vaccines

Phase I
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H pylori Aflunov ® EU
H5N1 pre-pandemic

Flu cell culture

S pneumoniae 6

RSV5

1 Group A streptococcus 
2 Group B streptococcus
3 Hepatitis C virus
4 Human immunodeficiency virus, in collaboration with NIH
5 Respiratory syncytial virus
6 Collaboration with Intercell
7 Japanese encephalitis vaccine

* Europe only



� backup
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Cambridge
Global Headquarters

Liverpool
Vaccines 
manufacturing

Amsterdam
Vaccines data 
management

Marburg
Vaccines manufacturing,
Development and commercialEmeryville

Diagnostics Headquarters 
& Vaccines Administration

Novartis Vaccines and Diagnostics: Global presence
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Paris
Diagnostics

Siena/Rosia
Vaccines manufacturing,
Research & 
Development, 
Commercial Ankleshwar 

Vaccines manufacturing

Holly Springs
Vaccines manufacturing Hong Kong

Diagnostics

4,774 Employees Worldwide



TG0: Is this idea/concept viable?
Scientific rationale and IP position are clear

Research Early Development Full Development
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Key Information needed for TG0 Submission

• Scientific Rationale

• IP Position

• Project Proposal Assessment (Financial & Non-Financial)

• Strategic Rationale (impact on NV Growth)



TG1: Does it work?
Laboratory proof of principle demonstrated

Research Early Development Full Development
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Key Information needed for TG1 Submission 

• Immunogenicity and efficacy

• Freedom to operate



TG2: Can we make it?
Technical feasibility of manufacture demonstrated

Research Early Development Full Development

!

P
ro

po
sa

l

D
is

co
ve

ry

P
re

C
lin

ic
al

IN
D

P
hI

/P
oC

P
ha

se
 II

P
ha

se
 II

I

R
eg

is
tr

at
io

n

Comm.

R&D Project Product

18 Business Use Only

P
re

C
lin

ic
al

R
eg

is
tr

at
io

n

LaunchTG0 TG1 TG2 TG3

Key Information needed for TG2 Submission 

• GMP processes and methods for manufacture of drug product and drug 
substance have been developed

• Manufacturing facilities have been identified

• Ideally, GMP manufacture of drug substance completed



TG3: Is it safe?
Safety and clinical proof of concept demonstrated

Research Early Development Full Development
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Key Information needed for TG3 Submission 

• IND-enabling toxicology studies completed

• Safety and proof of concept demonstrated in humans

• Project plan, with budget forecast, to launch



Launch: Can we sell it?
Market position and strategy established

Research Early Development Full Development
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Key Information needed for Registration/Launch 

• Phase II and III data

• Commercial manufacture plan


