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f What are Inactivated Vaccines? Vaccine Target \

Live vaccines are “wild” viruses or bacteria that have been inactivated.* In the Inactivated vaccines target your body’s

lab, a wild virus is “killed” with heat or chemicals so it cannot replicate or cause antibody production. This is weaker than
disease in your body, and is safe for immunodeficient people. natural infection or live vaccines, so inactivated
vaccines often require multiple doses.

WILD VIRUS VACCINE MECHANISM: TARGET:
Virus is “killed” using Inactivated virus Immune system
chemicals or heat antibody response

/ﬁ ﬁ*ﬁlﬁ
t?._t/ € o

Harmful wild Destroyed
viral genome genome not =
able to replicate

kDid You Know?: “Inactivated” means the virus cannot replicate or cause harm. /
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Tagudesiulsadudnaud Tadudesiuuziiauinungn (HPV) Fadudesiuldninlugursvia
(Recombinant flu vaccine) wagipdudesiulsalain-19 unwia <
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/ How does an Inactivated Vaccine work? \

1. Inactivated 4. Antigens displayed
vaccine delivered by y on cell surface where
syringe or by mouth they can be recognized
by immune system

3. Vaccine is thop N
up into pieces callex o Q
antigens
o 4
> ﬂb Antigens

‘m Inactivated
e
vl virus cannot

2. Vaccine virus or b ) L ieplicate
bacteria taken up by { -
antigen-presenting \
cells
How does an Inactivated Vaccine create immunity? \
1 7. Antibodies bind to
@ | virus or bacteria and
p prevent entry into
A~ cells

5. Immune helper
cells trigger an
immune response r A
. e i
-
®/ 6. Body creates O 8. Antibody levels
army of B-cells to A Ps ¥ fade with time, and
produce antibodies _('( 275 usually additional
s against wild virus 3 4 | shots are needed
| Antigens or bacteria '(x' - >~
Time

j

JUN 2 vdnmavinauesinguiiane (nactivated vaccine or Killed vaccine)™”

= o d” Q‘ . .
sy li¥enungns (Inactivation methods)
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Wosunanlen (Formaldehyde)

Huansngudalen (aldehydes) slgnaiaiife CH,0 Wuamsiadifinrmddnuazgn
thuldifuegrsunsuanglunssuaunsiliidehfauavuuaiiSevungrs® wenswantadu
silauony nalnniseengqrisveslesinadlesefunsyuiunis cross-linking Svdwaliin
mswAsuadesiainsesiusiutaznsaiinndsnegnennnsfaguil 3 Tnenalnddgyldun
n"5as9ngu methylol, N154fin Schiff bases'” uagn1siin Methylene bridges" dswalsi
WsAuvedhdaagydoanmidvibilisaliawnsonelsala
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Methylene bridge
HN—CH—NH
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Protein
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Lys Lys

DNA strand

g‘LJ 7 3 wananalnnsinufizervesesuiailaniu DNA/RNAT

B—propiotactone
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(-SH) uaznyiluea nalnndnlunisinatelifanes B-

wllge aunsaviuisendungileaddusing 9 lode wu yleasenda (-OH),
ANSUanda (-COOH), ¥alansa (
propiolactone Aan13inUfAizen alkylation, acylation Autvatiandlelnadluaisiugnssy
vash3a lnslanizegrsdafuernenlulnsiausiunta N7 ¥os-Guanine uandissuil 5 waz
fumis N1 189 Adenine eviliiAansnateiugiuu GC — AT uazenavinlinissiassi
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Tusuuseansnn B-propiolactone annsavinlihisanungnslanieluszeziiaa
dunimlesunadled Malduegividaveshifavazan1ienld wu lunsudniadudesiu
Idninlngfienld B-propiolactone fiAnuidudu 0.011-0.055 M figaungdl 20°C tJuiaan
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uealunsviateitieqadn 1wy nMafinngueinisfawas-undis (Guillain-Barré Syndrome)
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nalnAe N1svinatuany RNA lnensuanvesiusznedalnlaeaines (phosphodiester bond)
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aganysaingamgll 75°C ndsmslviaufowduna 45 il sumgingeenadmanseny
selusiuvedhifa luvaenoungiiiainia 41°C linelviianansenusioseaulysau
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2.1.

$48e7 (Ultraviolet Light)'®
Sadgiuvseanidu 3 Ussiamaunimenanau THuA UVA (320-400 nm) UVB (280-
320 nm) wag UVC (200-280 nm) Bs5e@ UVC fwdsnusnniigauazansnsagngadulag
DNA uag RNA viliinn153ug (dimer) vadwua Pyrimidines 1w Uracil wag Thymine
fegfniu Fsazsumulassairsvesaneiugnssy UVB fanunsavhliAnmsdualsiguiiu
uAUEAMEAMAINI1 UVC Useanal 20-100 Wi wag UVA Sndsnutiesiign Saliiduwa
79 RNA wag DNA wansznuvessedgiselida Asn1svirlviinnisdugueiua
Pyrimidines daldsulasiadisvesans RNA/DNA uazoraviiliAnnisunaevioldu
Lilalunisdnasaiugnssudnsely

Taevhluudn SedgiaznszduliiAnnsdugsenitaua Pyrimidines aosiileginiu
“3e8gnsed1uiu lag Pyrimidines ﬁgqaaq%l,ﬁmﬂﬁﬁ%muw Pericyclic 2TT-2TT
cycloaddition dsnalilAinaauniu Cyclobutane du fauandlugul 7 n1sdugivanil
reliAnaaneienlulasiairsimaresaneiugnisy Genailugnisuansinuesdluy
¢ uenand n1sdugues Uracil fiinannnisanedadyiseinlilaana RNA goude
aanansalum s Aduwivuulunsnensiadnge

fneaunsfinund fadudeneilinszuiunsimghiade iy ivanssiiagy
IAgutaenU Rabbit hemorrhagic disease virus (RHDV) dagudeasiu murine leukemia
virus tagdngutlesiu Porcine reproductive and respiratory syndrome virus (PRRSV)
iliiinnsnevaueswagiiduiuiazaiunsatesiulsalaass siudaunsaannis
$raeafavadhialudninaasdld egrilsfiniu Yadudemeunsainiindnainliyadagn
yhanedesedgTlianmsotiesiunisindelafald wwu Mengovirus Ssonafiamgurain
nsiisadgineltAnnisiddsundaclasiaiisvonudenlusiuvedha denaliiin
a1sUsEnouUaNUa (photoproducts) dahliuszansamlunisnseduniiduiuanas
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2.2, Fa@unun (Gamma Irradiation)
nsaededununndumaiafifivszavsanlunsvnlihfanuagnd Tned 2 naln
wanAe nalnn1anse tnesedwnumvilindsnudigidvanelaense dwalifanisaans
fuszlaiauduaznsmgavesdianasou sailugnisiasasiugnssuvesiaa
Tagnsa uaznalnynaden Fuinannsissavilviineyyadass (free radicals) ndsann
\Annsaaneiiusglmiiaud deeyyadaszagluanslassairennelubiasiol™®
iledldnnseundanugaanialousseyniaudelnneuunumfivdesoonunain
LalglnuSadiinluinugisenduasadszneuneluieas avvinliinnislossludves
Tuanalasfinistudidnasousanaininaudduuongn didnnseufigniueanias
nelAnUfAsegnldvasnislossludiiuosmeniiogsoudns aunseimdsauioungn
UanUdegeenin Tnglugduie DNA deiluluianaifvunslvgiian Jsnaeifutimmne
wanvasn1sinnislessludlaenss mslessludues DNA viliAinnisuanuesiusenea
Inlatoaimesnuuualassaiiandn (backbone) wosane DNA uifiinisuinvesanelfien
(single-stranded break) 813a1sageukYla UiN15VINVEIATEE (double-stranded
break) fiinduadasaiiios L“ﬂuﬁ'mmﬂﬁﬁgauﬁéﬁ]zmmmeﬁammmL.Lazﬁluﬂlé’aem
anysaldwaliaunidnunaninnising wazliaunsoegsonla”

Tngasu m3ne¥edunumnannsavaisauaiusolunmsinidovedlaialdegied
UsgAvsnm Yaduitemeunwiaiifmuiainlaiadsgninaisdefadunumnaiunse
Hostulsnlndnlaudelita wu fadullostulsamanie (PFSPZ vaccine)™® Yoty
Uosiulsalain-19 v1swidn® « eglsiny Jaduursviialiauisadesiunisnisd
lh¥aludeon (vViremia) uagmiaiinlsald dsoraflanvmuainiioyyadassifindusewing

nsaesdluvanelassasnslusauddguesisa®
[ Y b4 = . . .
NMNNIAAZATIVEIANAIINLGIUAIS inactivation

Aenasnsldansadiiveriateauansalunisnelsaveslafalaziuavitze n1smdnans

[ a = I v & (%) { Id & o w A [y Id a o« a £
anAsivasnisegluiafuandunsudinarilutuneudfAy iedesiuauduiviionaindu
PNE9ATUY LazAIlITIANULETYTVO LD URALIU FINTEUIUNITAINAIABIFULATIALRNIET
wnzauiuauanURvesasuiazyiin 1wy wesunadlanausaviilivungnslalnenisiuleaslu
Falusl (sodium bisulfite) Feazvirufsendulaluarsnianuduiivei uenanidfidommualuy
nsALATIERUI I sUIaRlaaTinnA1IRINTOAIMUAYEY British Pharmacopoeia Tuitads

Appendix XV D. Free formaldehyde

N3NAdeUIte free formaldehyde Wumidenaaeuluindunnaiinnldvasuianlanilu

asiidenuagns TnefinaeiniseeusussyiuSunaesunadtannnadluiadudeslaiiu 0.02%

(20,23)

MIpBUWI 0.1 Haansusausuiadngu 0.5 Jaaans nsnaaaulaeniluazly Method A AU

wrvzdin1sseylnld Method B wiu lunsdindnmsldlaemuailudalidiioanuSununesunaslen



druiu? n1sneasvordenannisvelfisermaniiseninanesunadlanivesdfiaosdlau
(acetylacetone) meldannziifianudounasivonlunionos@inn @mmonium acetate) Wusiss
UfA3en nelviAnansusznau heterocyclic Awdasiiondn 3,5-diacetyl-1,d-dihydrolutidine (DDL)
wansdasuil 8 TnsaundiesdfiAntuasudsiunsafuuiinamefinadledideglusens Tnevh
nTIATzRlngN1UTBUTBUAMNTLAMBaIEMTENINETasE Tz A eR g A UYeIENTAz A
Wosinadledunnsgiuiianudududiivun

HCHO + 2 CH,COCH,COCH, +NH,

0] 0O

—» HyC CH; +3H,0

~
+

HsC N CH,

3,5-diacetyl-1,4-dihydrolutidine

U7 8 wananafinUfisenseninaesunadlediveziefiaesdlaulaeluenludonezdmmluiise
UfAsen vhliiinens 3,5-diacetyl-1,4-dihydrolutidine (DDL)??

dmsu B-propiolactone Tngvaluaunsaaaiaseslanigamgil 37°C udluuansdaiuse

Willnledawe (thiosulfate) LilaLssnsinlinuaguslaedidivsz@nsam nisldlnledamn deie

a A d' Iy % = i s[’vq N a o »L @_(9)
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1,5-iodonaphthylazide (INA) ﬁ’m1iﬂ‘ﬁﬂﬁ‘ﬁmG]ﬁ]‘l/lélﬁﬂﬂﬂ’ﬁ@ﬂﬂ@@ﬂlﬁiau (glutathione) fiA31u

)

Wudu 20 mM19 Fansidenldisnisiidaaisanarsedraninzauiadudsdrfyinaieiasy

UsgAninmuesindu aneonishifislszasd uasinwinunmvemdnduatinguleglusinsgiui

a a

Uaensduaziluseavinagaan

ASNAFDUUTLANSAMNHRAINITI IANUAGNS (Inactivation test)

a

Wedufulazsusesnulasndeinthiianionuaisemihunldilvivungnslunisudaningu

[ . |

yiawemeiy llwendulidinvseamunsanalsalavauniesy 39eiin1nTI@OUANNYNABIVDY
n35UIUN13 (Procedure Validation) Tun1svinanansendndelivungns Tneawisasdunisle
H1UN1INAABY 3 Uzlan Ae nsvaaeuauiidia (viability testing), Aua1unsalunisinlie

(infectivity testing) wsaAnuldudie (toxicity testing)?”
1. Viability Testing of Inactivation or Removal Procedures

N1INAARUANUINAIN (viability testing) Fuagiulssinnvaiiegainein1snsivaeu lay

| X A ° ) S v Yoo & & X & ¢ & a
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A a ¢

dainnass Ingunanuilazendtegranisiwizidedlada (Virus Cultivation) iiefigauaiuauysal
YBINTTUIUNTYINIATBAE (Inactivation) Faaunsaimzideslanangis@

1.1 NMsaaLantudgnInnasd (Animal Inoculation)

foaldnyiudng (mouse) Tnslamzyyusniiavionyiidslingun Wosndanulh
siola¥ags Ta3aill#388 1#un Coxsackie virus uaz Rabies virus wonaInisamsauiu
SrundbfaludnineassldSnvaneuiin wu naesine, myusnaned wovdndidsmgnieuudy
q ndanlFdninnasddfudesrdonihdunneimsvedsavionisae mndainaaadd
qunnAauasutmuanameaey uansilifideiansonelsavaundont

1.2 mswnzidedulaiin (Embryonated Eggs)

Henlilnnfinuaieny 8-11 Tu lnghidaanunso@ainlalunanediuvasla loun gala
wAd, BBUNAST, U89 allantoic waztiia chorion-allantoic Fwmaraiuazdanuwmunziulsa
NLAAFAIIA UL qqiszil,tmlsi’fl,ww Japanese encephalitis, Saint Louis encephalitis Lag

West Nile virus 438 ¥a9unas7l9wng influenza virus
1.3 nswnziagdluiiaiiia (Tissue Culture)

Fuisildtuunsvans wanifuidesludagtu lasnsasansaiyvedhialuwad
anunsavinlivanes sy medunnnnudsuuassuiweneadinmsinidolda
(Viral induced cytopathic effect; CPE) nsldueuivanisesasiunisnsialidaluwad 3o
mansaaghalasnsdlueadfifnitosondedidinasou usy

2. Infectivity Testing of Inactivation Procedures

AsnadeUAIaINTaluNSARTe (infectivity testing) lddmiunsiaaeuinansiugnIsy
Wy positive-strand RNA iffimnuanansalunisasdSaiiandslasnsoll Tngiaildaonisih RNA
[igiwadiisosiulasals 1Wurunns transfection ¥i3e electroporation wdmsaaaeuinginisasng

o/ A [ A ¢ 2 (% 1 a Y ! N IS LY
hiandeld foadenwaanuuignulaunasviin LLﬁ%I‘?IGYJEJEﬂ\‘iWJU?]@JVILVTZJ’WE‘WIUW‘ITEJU‘EJUN@

3. Toxicity Testing of Inactivation Procedures

nsnaaeuanudufiy (toxicity testing) THny9aeuinansfivainaadidin 1w neurotoxin
gnvinliimungvsudla3e Mogawesdsild liun msmeaeuniinfivesans 1wy nnsdes SNAP-25
d1mi3u Botulinum neurotoxin Wienmsviaaasludaivaass Tnesesdimsldfeogismunuivangay
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v a & . . & v a A a Y] a A o g v
Tagurilaiioniey (Inactivated vaccine) Wuinduindnanlifavieuuaiiisengnilvivan

[y

s liansoifiusuaunienelsald wiiausanseduliisanieadegiduiulfesnaaonsts nis
ﬁﬂﬁﬁ’{wmq%é (inactivation) fiviisymaadl W nmsldesunaiiles B-propiolactone %3 INA
Feharunsaiandsnvdelusiulnesindaseadraeuiiaul’ wasdinisnienim 1wy nmslianudeu
4 UV videsedunuin 1 Sajudumsihasasiugnisuvielassaiveshiaiietetunisiiia
$1uru N5l ATz dealiitlunisidnansanAneimunay way ndInN1svaue waz
$ududesiinsnadeulseavianmusenszuIuns (inactivation test) Wit utuitlifidefis didin
vioansiivnaunde Tneddn1snsiaaey Taun nsimizidsadoludn’ liln wielwadiniziaes
(viability testing) n13ns1vaeUIUgnIsuvedhfadausoasislsdlmilavielal (infectivity
testing) L.LazmsmaaummLﬂuﬁwﬁuaﬂmiﬁwﬁgﬂv‘fﬂﬁwmqw‘é (toxicity testing) Haiiiolvitulain
Tadulasnsouasiiuszansamneusiluly
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