
 

 

 University of Groningen

Towards improved and broadly protective influenza vaccines
Bhide, Yoshita

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2018

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Bhide, Y. (2018). Towards improved and broadly protective influenza vaccines: Focus on delivery systems,
routes of administration and animal models. [Thesis fully internal (DIV), University of Groningen].
Rijksuniversiteit Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 25-05-2023

https://research.rug.nl/en/publications/65f232cb-cfcd-428c-ae8e-abe1a665208d


Towards improved and broadly 
protective influenza vaccines
Focus on delivery systems, routes of 
administration and animal models.

Yoshita Chandravadan Bhide

Towards improved and broadly 
protective influenza vaccines
Focus on delivery systems, routes of 
administration and animal models.

Yoshita Chandravadan Bhide

        



The research described in my thesis was performed at the Department of Medical 
Microbiology of the University Medical Center Groningen (UMCG) within the Groningen 
University Institute for Drug Exploration, research program Microbes in Health and 
Diseases (MHD).

The work described in this thesis was primarily supported by European Union Seventh 
Framework Program 19 (FP7/2007-2013) and Universal Influenza Vaccines Secured 
(UNISEC) consortium under grant agreement no. 602012. It was also supported by 
GUIDE, Federation of European Microbiological Societies (FEMS) and the Jan Kornelis 
de Kock foundation (Groningen). 

The printing of this thesis was financially supported by 

ISBN: 978-94-6375-131-5 

Coverdesign: Iliana Boshoven-Gkini, www.AgileColour.com
Layout: Ridderprint BV – www.ridderprint.nl
Printing: Ridderprint BV – www.ridderprint.nl

© Yoshita Bhide, 2018, Groningen, the Netherlands
All rights reserved. No part of this publication may be reproduced in any form or by any 
means without permission of the author.

The research described in my thesis was performed at the Department of Medical 
Microbiology of the University Medical Center Groningen (UMCG) within the Groningen 
University Institute for Drug Exploration, research program Microbes in Health and 
Diseases (MHD).

The work described in this thesis was primarily supported by European Union Seventh 
Framework Program 19 (FP7/2007-2013) and Universal Influenza Vaccines Secured 
(UNISEC) consortium under grant agreement no. 602012. It was also supported by 
GUIDE, Federation of European Microbiological Societies (FEMS) and the Jan Kornelis 
de Kock foundation (Groningen). 

The printing of this thesis was financially supported by 

ISBN: 978-94-6375-131-5 

Coverdesign: Iliana Boshoven-Gkini, www.AgileColour.com
Layout: Ridderprint BV – www.ridderprint.nl
Printing: Ridderprint BV – www.ridderprint.nl

© Yoshita Bhide, 2018, Groningen, the Netherlands
All rights reserved. No part of this publication may be reproduced in any form or by any 
means without permission of the author.

        



Towards improved and broadly 
protective influenza vaccines
Focus on delivery systems, routes of 
administration and animal models.

PhD thesis

to obtain the degree of PhD at the 
University of Groningen 
on the authority of the 

Rector Magnificus Prof. E. Sterken 
and in accordance with 

the decision by the College of Deans. 
 

This thesis will be defended in public on  
 

Monday 8 October 2018 at 12.45 hours
 
 

by  
 
 

Yoshita Chandravadan Bhide 
born on 5 August 1989 

in Pune, India

Towards improved and broadly 
protective influenza vaccines
Focus on delivery systems, routes of 
administration and animal models.

PhD thesis

to obtain the degree of PhD at the 
University of Groningen 
on the authority of the 

Rector Magnificus Prof. E. Sterken 
and in accordance with 

the decision by the College of Deans. 
 

This thesis will be defended in public on  
 

Monday 8 October 2018 at 12.45 hours
 
 

by  
 
 

Yoshita Chandravadan Bhide 
born on 5 August 1989 

in Pune, India

        



Supervisors
Prof. A.L.W. Huckriede 
Prof. H.W. Frijlink 

Co-supervisor
Dr. W.L.J. Hinrichs 

Assessment Committee
Prof. R.J. Cox
Prof. N.A. Bos
Prof. B.N. Melgert

Supervisors
Prof. A.L.W. Huckriede 
Prof. H.W. Frijlink 

Co-supervisor
Dr. W.L.J. Hinrichs 

Assessment Committee
Prof. R.J. Cox
Prof. N.A. Bos
Prof. B.N. Melgert

        



Paranymphs 
Jacqueline de Vries- Idema
Sreejita Ghosh

Paranymphs 
Jacqueline de Vries- Idema
Sreejita Ghosh

        



        



To my mother and late grandmother…. To my mother and late grandmother….

        



        



TAble of ConTenTS

Chapter 1 General introduction and scope of the thesis

Chapter 2  Cross-protective potential and protection-relevant immune 
mechanisms of whole inactivated influenza virus vaccines are 
determined by adjuvants and route of immunization

Chapter 3  Cross-protective immune responses induced by sequential 
influenza virus infection and by sequential vaccination with 
inactivated influenza vaccines

Chapter 4  Monophosphoryl lipid A-adjuvanted virosomes with  
Ni-chelating lipids for attachment of conserved viral proteins 
as cross-protective influenza vaccine

Chapter 5  Experiences of using the cotton rat model for influenza vaccine 
evaluation

Chapter 6  Pulmonary delivery of influenza vaccine formulations in cotton 
rats: site of deposition plays a minor role in the protective 
efficacy against clinical isolate of H1N1pdm virus

Chapter 7  Thesis discussion and perspectives

Appendices Nederlandse samenvatting
  Acknowledgements
  Curriculum Vitae
  List of publications

11

31

61

91

115

137

165

178
182
186
187

TAble of ConTenTS

Chapter 1 General introduction and scope of the thesis

Chapter 2  Cross-protective potential and protection-relevant immune 
mechanisms of whole inactivated influenza virus vaccines are 
determined by adjuvants and route of immunization

Chapter 3  Cross-protective immune responses induced by sequential 
influenza virus infection and by sequential vaccination with 
inactivated influenza vaccines

Chapter 4  Monophosphoryl lipid A-adjuvanted virosomes with  
Ni-chelating lipids for attachment of conserved viral proteins 
as cross-protective influenza vaccine

Chapter 5  Experiences of using the cotton rat model for influenza vaccine 
evaluation

Chapter 6  Pulmonary delivery of influenza vaccine formulations in cotton 
rats: site of deposition plays a minor role in the protective 
efficacy against clinical isolate of H1N1pdm virus

Chapter 7  Thesis discussion and perspectives

Appendices Nederlandse samenvatting
  Acknowledgements
  Curriculum Vitae
  List of publications

11

31

61

91

115

137

165

178
182
186
187

        



        


	Title and contents



