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Inactivated Rotavirus Vaccine (IRV) Development: 
An Update



VP8* of RV strains is highly variable and has a high mutation rate 
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Parenteral rotavirus vaccine design

Which antigen should be included:

VP8, VP5, Whole Virion ?



Passages 

P28 P44/45

Stool CDC-9 
(G1P[8])

P11/12

In vitro growth (Caco-2 cells) In vivo shedding (neonatal rats)

Poster #1003

 Sequence changes in VP4 during serial passages lead to adaptation in vitro and attenuation in vivo
 VP5, not VP8, is involved in virus virulence/attenuation and should be included in vaccine design
 Three of the four mutations in VP5 are conserved in Rotarix as well

MA104 Vero cells

VP5 not VP8 is involved in rotavirus adaptation and attenuation 
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G1P8 

IRV: Human Strain CDC-9 with High Growth & Stability

Esona et al, Human Vac, 2010; Resch et al, J Virol, 2020; Jenni et al, J Virol, 2022  

MA104 Cells

No sequence change
~ 105 ffu/ml
Unstable, virulent

Vero Cells TLP

Several aa changes
~ 107-8 ffu/ml
Stable, attenuated

Stool virus

DLP
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OBJECTIVES: Develop an IRV to improve rotavirus 
vaccine efficacy and safety   

-- by intramuscular (IM) administration 
-- via skin vaccination using a microneedle patch (MNP)

Long-term goals: Add IRV to licensed combination 
vaccines

-- Heptavalent (DTP,Hib,HBV,IPV,IRV) for primary 
immunization (IM)

-- IRV-IPV as a booster dose (MNP)



Microneedles dissolve in the skin to deliver actives with no 
sharps waste

MNs are applied to skin, 
penetrate epidermis and 

upper dermis

MNs release their 
cargo, backing is 
discarded as non-

sharps waste

MNs dissolve or 
biodegrade and 

separate from backing

This document is the property of Micron Biomedical, Inc. No part shall be reproduced or transmitted without the express prior written authorization from Micron Biomedical, Inc.



IRV vaccination activates gut homing B & T cells in immune systems
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CDC-9 IRV induces cross neutralizing antibody to 
homotypic and heterotypic strains

Jiang et al, Human Vaccines & Immunotherapeutics 2013 
Wang et al  Vaccine 2010



ID & IM immunization induces comparable IgG & IgA titers  
in gnotobiotic piglets 

ID: 5 µg Ag; IM: 5 µg Ag + 600 µg Al(OH)3; Placebo: diluent 

1st Vax 2nd Vax 3rd Vax 1st Vax 2nd Vax 3rd Vax



IRV induces protection against oral challenge in piglets 

IRV (ID)Placebo (ID) IRV (IM)

RV shedding in stool was measured by EIA

Days after oral challenge 
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• Parenterally administered IRV is highly effective in pre-clinical studies
– Cross-neutralizing antibody (homotypic & heterotypic strains), Intestinal immunity
– Protective efficacy against oral challenge in piglets

• Established GMP manufacturing process & analytics 
– Validated processes and release assays
– GMP vaccine bulk has been prepared, stability study is in progress

• Toxicology
– IM IRV study is completed: no adverse local or systemic effects in Wistar rats/guinea pigs
– MNP IRV study is in progress

• Received written responses to Pre IND package (IM & MNP) – Green light to 
proceed.  IND package preparation is in progress 

• Phase 1 clinical trials of IM & MNP IRV are scheduled in Q3/Q4 2023

IRV Development - Summary



Emergence of Equine-like, DS-1-like G3P[8] Strains
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Equine-like, DS-1-like G3P8 strains predominate in recent years, Taiwan 

Vaccine introduced

Wu, FZ, unpublished data
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Children vaccinated with Rotarix appear to have lower neutralizing 
antibody titers against DS-1 (G2P[4]) strain than those with RotaTeq
vaccination, Bangladesh  

Poster #1040

D Velasquez, J Hull, et al, unpublished data
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• Were not detected in pre-vaccine era

• Appears to be predominate in countries/territories that use Rotarix

• Children who receive Rotarix vaccine appear to have lower cross 
neutralizing antibody response to DS-1 strains

• There appears to be evidence for vaccine-induced selective pressure and 
lower population immunity, leading to selection emergence of novel DS-1 
like zoonotic strains in countries that use Rotarix

• Need to monitor Rotavac and Rotasiil

Emergence of Equine-like, DS-1 like Strains
Observations & Implications

Do we need to add a DS-1 like vaccine ? 



G9P[6]

● 108 ~ 109 titer in Vero cells                      ● Safe & attenuated in neonatal rats
● Structurally stable (>90% TLP)               ● Broad susceptibility in children

Y Wang et al, Vaccine, 2018

Reduced RV shedding (similar to 
Rotarix) 

Normal body weight gain 
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