[bookmark: _GoBack]Changing from Animal Testing to In Vitro Testing Requirements for Vaccines 

Richard Isbrucker

Intro

· Science part isn’t the hard part, it’s the beaucracy

Getting a Vaccine to Market

· Vaccine Development
· Characterizaiton: Animal studies, physic-chemical properties
· Efficacy, potency, safety
· Clinical trials 
· This gives you info about the 3 again
· Vaccine approval for marketing
· Vaccine production
· Quality Control testing 
· Must make sure each batch is doing what you saw in Clinical Trial
· Batch/Lot testing 
· Most important for:
· Potency 
· (Efficacy): not really this far on
· Safety

Introduction of 3Rs
· The 3R’s of Russle & Brunch
· Reduce the number of animals and/or the number of tests required
· Refine the method to a more humane end-point
· Replace the method with alternative (in vitro) or avoid the test 
· Basically all countries have come up with legislations in line with the Rs
· Multinational organizations also have legislation about this 
· OECD, ICATM (HC is signatory), UN, etc.
· In Canada
· Federal Govt don’t have jurisdiction for laws involving animal experiments 
· Its technically in the provincial govt
· Feds do have power via Criminal Code, Federal spending control (this is how they mostly control that ppl are implementing the 3Rs
· Feds made the CCAC(Canadian Council on Animal Care)
· They set standards for the care and use of animals in science in Canada, and certifies Canadian animal care facilities 
· Even tho we don’t have many fed laws, we are one of the best in the world 

The Paper
· Upper respiratory tratct infection
· Humans are only known reservoir for infection but does occur in primates
· Long convalescent period (100 day cough)
· Cough is very violent and its really hard to breath (whoop on inspiration
· Known to cause rib facture in kids
· Often leads to pneumonia 
· Can induce seizure
· Can be fatal in infants
· Immunization programs are important in adults and children
· Immunity from infection or vaccination is limited
· Your protection fades
· Pertussis Cacine
· Infants: 2,3,6,18 months
· Children: bost at 4-6
· Teen: boost if infant in household
· Adults: boost recommend prior to first kid
· We need 1 million vaccines 
· Always admins combo Tet and Diphth
· Sometimes also HIb, IPV, Hep
· So the vaccine is pretty complex with a lot of stuff in it 
· Hard to grow in culture
· Grows Lipopolyschharides (cause fever)
· Has Pertactin and other stuff pneumonia loves
· Vert effective but causes kids sore arms, parents avoid it then
· Then in Japan they decident 
· 8200 liters of vaccine made at a time
· Centrifuge it and separate supernatant and cells
· Fimbriae and Pertactin in cells 
· Pertussis Toxin must be detoxified 
· Toxin is chemical detoxified by glutaraldehyde and this makes it into a Toxoid
· At some point in the toxic becomes toxoid but its usually changed more 
· But the more we change it the less useful vaccine 
· Your vaccine is in the middle between toxic and non toxi, changed but not too much
· After detox we need to check its safe
· You can test it in vitro on CHO cells 
· This method is very sensitive 0.006 IU/mL

· One big problem with Toxoid process is chemical reversion 
· Occurs with inactivated by formaldehyde only
· Bsically the process was in a slight equilibrium so it was moving back to toxic very slowly 
· So we needed to test again before storing because considerable time had past since it was detoxified 
· And we couldn’t do it in vitro because the aluminum binded to detox vaccine and al kills cell culture 
· So we test on animals 
· 130 K animals used 
· HIST difference between regulatory authorities
· Takes about 10 months to make a batch of the vaccine 

Petrusiss sumamry

· 120 KD protein
· 5 subunits
· 2 binding domains 
· After bound must get in using translocation domains 
· Enzymatic region ADP ribosyltransferase
· Inactives Gi 
· Causes increase in cAMP

Finding an alternative

· Come up with one alt to HIS and everyone do it 
· Biochemical meyjods 
· Problem: Everyone had used different PTx sources and different vaccines 
· Solution: Everyone took one source of vaccine and one source of PTx so that the data could be compared 
· Everyone try your own method and we want a method as sensitive as HIST
· ELISA to test if they could bind 
· Modified 
· In gernal the modified CHP was accepted as an alt to HIST
· Some regulators argued the CHO assay was not a safety test
· Some regulators argued the CHO assay might not work for all vaccines 
· We tested other vaccines too and it worked there but 
· Big discussion
· Is a PTx assay really needed in the final product?
· Is there a scientific rationale for the HIST?
· What is the risk of just deleting the HIST and not replacing it? 

· No clear history of reversion in commercial products since 2003
· HC encourages other regulators should take this method
· Consistency Approach 
· Move away from quality controla t final product 
· Put your weight in  your QC 
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