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o proven effectivenesseffectiveness :

o prevents disease, 
o interrupts transmission

oo excellent safetyexcellent safety record

o good heat stabilityheat stability

o low costcost per dose

THE CURRENT VACCINE IS EXCELLENT !!! THE CURRENT VACCINE IS EXCELLENT !!! 
Over 45 years since it was licensedOver 45 years since it was licensed



Measles Aerosol Project | November 2009
This information is proprietary & confidential

� |

Administering injectable vaccines is challenging
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Measles Aerosol Project Measles Aerosol Project 

Goal: to licenselicense at least one method (vaccine and delivery 
device) for respiratory delivery of currently licen sed measle
vaccines

A vaccine that is:

� immunogenic, inexpensive,
� needle-free, 
� easier to  administer than injection,
� same EZ strain vaccine, same dose, 
� same vaccination schedule
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The CastThe Cast

The Partners :The Partners :

ARC        CDCARC        CDC ������������������������

The Vaccine:The Vaccine:

Serum Institute 
of India

The Device:The Device:

Novartis/Aerogen

Scientific Advisers
Product 

Development Group
& task forces

Scientific Advisers
Product 

Development Group
& task forces

Specialized
Research Centres

ICMR in India, UK, 
Canada, NL, USA ….

Consultants &
other aerosol

research groups …

GATES FOUNDATIONGATES FOUNDATION

Other Collaborators
ISAM, SVI …..
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Measles Aerosol Vaccine
Non-clinical evaluation
Measles Aerosol Vaccine
Non-clinical evaluation

Characterized the
Classic Mexican 

Device

Developed methods 
potency retention 
& SOPs for  PRNT

Documented 
immunogenicity &

safety - animal model

Confirm lack of
Toxicity

animal model

Year 1              Year 2                Year 3          Year 4              Year 5

Defined dose 
at least 1000 pfus

Prepared 
IND dossier

Standardized
lab methods

ELISA & PRNT

Obtained NRA
& ethics
approval



Clinical Evaluation



Safety of an aerosol measles vaccine in 
healthy measles immune volunteers     
1- 35 years of age

Primary Objectives
To determine the safety of aerosol administration of live 
Edmonston-Zagreb attenuated measles vaccine.

Secondary Objectives
To measure the serum plaque reduction neutralization 
titers before and after aerosol administration of live 
attenuated measles vaccine.
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Measles Aerosol Project in India
Phase I Trial

Measles Aerosol Project in India
Phase I Trial

ICH, Chennai
KIPM, Chennai
SMF, Chennai

NICED, KolkatKEM, Pune
NARI, Pune
NIV, Pune

ICMR, HQ

CMC, Vellore
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Safety of an aerosol measles vaccine among healthy measles
immune volunteers 1- 35 years of age

Safety of an aerosol measles vaccine among healthy measles
immune volunteers 1- 35 years of age

Screened
187

Eligible
80

Vaccinated
60

365 days f-up
60

Screened
286

Eligible
79

Vaccinated
53

365 days f-up
53

Screened
111

Eligible
56

Vaccinated
36

365 days f-up
31

18 - 35 yrs               5 - 17 yrs                  1 - 4 yrs
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Phase 1 Study – ConclusionsPhase 1 Study – Conclusions

� 149 (+ 10) volunteers  vaccinated & follow-up for 365 days

� Measles Aerosol Vaccine is safe
– Mostly MILD-MODERATE  AEs were reported. 
– All the volunteers recovered within a few days 
– Asymptomatic eosinophilia reported.

� Two of the AEs reported have been classified as SAE
– DSMB classified them as NOT related to vaccine

� Results confirmed GOOD immunological response
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PIVOTAL STUDY
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Pivotal study - measles aerosol vaccinePivotal study - measles aerosol vaccine

RCT, non-inferiority

� Active-control, open-label;  
� Parallel group, two arms 
� Endpoint assessment blinded 

2,000 infants aged 9-11 months
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Pivotal study – Measles Aerosol VaccinePivotal study – Measles Aerosol Vaccine

Partners in India:

• ICMR

• KEM Hospital & Research Centre

• Christian Medical College

• National Institute of Virology

•Serum Institute of India

•WHO Office in India
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Measles seropositivity at day 91 post-vaccination

– Measles seropositive specimens are :

• specimens tested by ELISA with      OD 	 0.1,OR
• specimens tested by ELISA with        OD <0.1, that are 

tested  with PRNT and results are 	 120 mIU/ml measles 
Ab titre. 

– Safety
• Incidence of AEs at day 91
• Any AE probably, or definitely related to vaccine
• Any serious or unexpected AEs

Pivotal study : Primary OutcomesPivotal study : Primary Outcomes
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An aerosol measles vaccine that 
can be used in low resource environments
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Focus groups with end-usersFocus groups with end-users

� EPI logisticians

� Guyana

� Oman

� Africa (1ST Q 2010)
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Current device being used in 
pivotal study in India

Current device being used in 
pivotal study in India

A plastic needle 
syringe for  

vaccine 
reconstitution

A simple robust device that 
can operate with various 

sources of energy
A needle free method o

administration
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Remaining challengesRemaining challenges

� Confirm that the immunogenicity of aerosol vaccine is 
equivalent (not inferior) when compared to 
parenterally  administered vaccine.

� Corroborate that aerosol vaccine has a comparable
safety profile to subcutaneous vaccine.

� Improve that the delivery devices are suitable for use
in low resource environments.

� Ensure adoption of new immunization route 
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“Mass immunization of almost of all susceptible children in a short period of time, has the 
potential of rapidly eliminating measles as a public health problem.  Immunization by 
inhalation of aerosolized measles vaccineprovides a procedure that could make such a
mass programme possible, especially in parts of the world where measles continues to be
serious problem…”

Albert Sabin, JAMA 1983


