
اهللا الرحمن الرحيمبسم 

 مكانيزم ساخت و عملكرد
واكسن هاي غيرفعال 

درستكار... روح ا
دكتراي ويروس شناسي پزشكي



What pathogens can be treated 
with inactivated vaccines?



 The foundations of immunization with inactivated 
virus preparations were also laid at the end of the 
nineteenth century with Pasteur’s partially inactivated 
rabies virus (Pasteur et al. 1885), which was cultured in 
rabbit spinal cords.



 However, inactivated viral vaccine development was
only truly launched with the discovery of cell culture
procedures

 This breakthrough was attributed to Enders, Weller,
and Robbins who received the Nobel Prize in 1954 for
their discovery on how to cultivate poliovirus in
fibroblasts in vitro (Enders et al. 1949; Weller et al.
1949).



 A wide range of well-established and novel inactivation 
agents

 Examples are ascorbic acid (Madhusudana et al. 2004), 
ethylenimine derivatives (Larghi and Nebel 1980), psorlens 
(Maves et al. 2011), hydrogen peroxide (Amanna et al. 2012), 
gamma irradiation (Martin et al. 2010a; Alsharifi and 
Mullbacher 2010), UV treatment (Budowsky et al. 1981), 
heat (Nims and Plavsic 2012), and many more (Stauffer et 
al. 2006). 

 Nonetheless, only formaldehyde and β-Propiolactone
(BPL) are widely used for inactivation of licensed human 
viral vaccines for decades.



 The Cutter incident in 1955 was one of the worst
pharmaceutical disasters in the US. history.



 As a consequence, 40,000 children who received the
vaccine contracted abortive poliomyelitis, 51 were
permanently paralyzed, and five died (Nathanson and
Langmuir 1963).



 clinical trials with a formalin-inactivated respiratory
syncytial virus (RSV) in naïve infants had a disastrous
outcome. Not only did the vaccine fail to prevent
disease, 80 % of vaccine recipients were hospitalized
after encountering circulating RSV as compared to
hospitalization of only 5 % in the control vaccine
group.



 A formalin-inactivated measles vaccine was licensed in
1963 and unfortunately resulted in a similar

 however, immunity waned rapidly and recipients
regained susceptibility to measles. When contracted, a
more severe, atypical measles disease developed



 These unfortunate events serve as a warning to all

vaccine developers; inactivation of a pathogen does

not necessarily translate into a vaccine



How are 
inactivated vaccines made?



 In general, all inactivated viral vaccines follow a similar
production course in which the pathogen is first
cultivated on a substrate to produce large quantities of
antigen.



 However, inactivated vaccines are typically
associated with a lower immunogenicity which can
imply the necessity of multiple doses or adjuvant
addition which consequently raises the costs of
goods and vaccine pricing.



 Not only do inactivated vaccines possess a higher

safety profile as compared to live vaccines, they are

also generally less reactogenic, relatively

straightforward, and technically feasible to produce

with fewer regulatory hurdles for licensure (Zepp 2011).



 Concurrently, the successfully formulated inactivated 
viral vaccines on the market today have a heightened 
safety aspect as compared to live attenuated viral 
vaccines

 Different in vitro quality control systems to monitor 
antigenic integrity of an inactivated vaccine have been 
developed for rabies (Rooijakkers et al. 1996a, b), 
influenza (Di Trani et al. 2003), poliovirus (Morgeaux
et al. 2005), and hepatitis A virus (Poirier et al. 2010).
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inactivated vaccines work







Thanks for your attention


