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1) Killed l4io inactivated vaccine
t - a ). avt
riluriniufi vrr'triria !!unfr riul4iohianr a riau

rjrNrroriflr!flu{nfiu d'radr,lrdu Typhoid

vaccine, Pertussis vaccine !ta! Cholera

^ta .rvaccine !0 nt0'tnll9J a nlntrulu ouno I
n'rl !61 lvr1!'iunlin:r{unfi {r ri'u sio r{o d

tlo i nf i 0inu. d"ltJllndl'ln2n{!010tla
')^ lr. ,

d1UvllJ6 lfi Xmtflnfl uln0u1n't?oll?, ll't']n1 nn

^a-ua! aiinnlu larelulan?nqulunuaa n0{
JA9A

ttr?nguu: 1 N'l n Lu nllnllnull4ln oR n

-e - ) ^ I
nu0la[:n tlnrnrnunuY]tnnl! l|1!tru0l1lla3
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olqdu

2) Attenuated live vaccine lilu{nfiu
)3 , ! t'
nrgaaa{vtuilJ!1o0-'u|ttrvlll]1o0uf lll6dntnsn1T

a lo J ! 1
ry{1srAB{rtriha'r}11:rAunrtofiSo rqadila'ru ")

a . net ^ni': qunl tfriorfr onr:narudu{hjriol:nurii

rouAnuddlx'r:nn::{'r4i {lriuld rr'rn{r

d1u'r1n'ldr{ad1arlu {lndrfi arlr roriu rinfi u

?indld rdu Mycobacterium oovrs ldrnisr

Vaccine Production and Quality Approval

u{dnuoi durilqgr*

n r :ar d ninfi u'll fl ol riu fi n'r :r{zu utd o

trirfi nnm NrJaaorn"s irl:c8n6nrl,ra,,rlunr:

air.,rn ii d'r u n r u d ar lr : n fl o,: niul: al d'6 ii,:{u

n",: o crfi uld'or n nr:rir rn nlula frtn ri 1 rdu

recombinant DNA technology rdrlrl'fllnr:
ar 6 ninfi u r{crr ur nr:r o'r nr :ldin iu'lu nu or',r uoi

nn?fi ufi r a ou6,rfl oliuld'i{a1l{or",rnrrr'r

11 1

- d J. o !-?n{unn1l}ltnon n nu 2 lluu FIB

1) uuu active ocn:cti tli'rru n$ilriuto,:
ir,:nl uair,r uou 6uo 6 uac/ilio n i d'r.r riuvrr,r
o t)" I
n1U !ga A 7ln'l tyilttlO l?0 (Cellular immune

response) rJ,n3 2) uuu passive tfhrtaufiua6
J - .f , r r v- a ) vt a ,
Tldltlltnourtono l:ntonunrrort't t1l lu'ilnn1ll

nrrr..rfi niniuocfi in or..lr:a.'rflu nrrn:cdu'f]i

rnoRtJnlJn!$uu active 1l1nnl1 ltuu

passive

lrualrlhfrrirgrarindufi odalhjriol:a

al n n?to {? n{u la \t ua ra1tJ1:fi fl13nuTruu
^t 

tqeR R nul rllliu,ol]nuao uay1/l anNR1|n!
y tAt , J , r- rlo -rnin'rut{aaYlo11111!na!!0 noLlalo tuullj1ruf, i

u6!lJ0't gaB lul'tnnlutnul!
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Live Attenuated Killed Whole Purified Protein or Gen€tically Engineered

Organism Polysaccharide

Eighteenth Century

Smallpox, 1798

Nineteenth Century

Rabies, 1885 Typhoid , '1896

Cholera, 1896

Plagye, 1897

Early Twentieth Century

Bacille Calmette-Guerin Pertussis,'1926 Diphtheria, 1923

(lubsrculosis), 1927 lnlluenza, 1936 Tetanus, 1927

Yellow fever, 1935 Rickettsia, 1938

After World War Il
Polio (oral)

Measles

Mumps

Bubella

Adenovirus

Typhoid (Salmonella Ty21a)

Varicella

Polio (ini€cted) Pneumococus Hepatitis B recombinant

Rabies (new) Meningococus (Yeast - or mammalian

Japanese encephalitis Haemophilus inlluenzae PAP celi- derived)

Hepatitis A Hepatitis B (plasma derived)

Tick-Borne encephalitis

H. intluenzae PRP-protein

(conjugate)

Typhoid-Vi

Acellular pertussis

PRP, phosphosylribitol phosphale

iafiurla,rn"ur"rul:a (BcG) diarnaorornrda

M. tuberculosis ti)udu n"?ori1,:rotiniu

.. a - a A.3) | oxoids tull?nglylfi1n1tn1.idno[a1
T '-4- -4 !,' ^ -tutnutl tuur'{utuo exotoxin to{uunfr!5g ,1

!:crnnd !i'$d Orat potio vaccane, Meastes rirrJfifi'ru,riu formatdehyde rrd? toxin

fioTaosfuirln, eid'rlru rlarnl:rtiniuul,r rianr6orniru.rid.j.l toxoids dofi6a roxin d
tiorirld'irolnan'niu :snlu udforfrs 6a uundn"naon!.rldinrrluiayrda,:, iruadr,:
i6nr:rorisrororirl,rir{arfionr:naluvr-u{nu rdalAr ua;n.i;oiunfi{rniudfrnlrilnrca,t
hjarilr:nn:c!i'u4i{'rri'ldirurrcriar{ad riordsia hrnnarar roxoios fiturqrfinfi1tfi

vaccine, Mumps vaccine lfludu da6ro.: protein o;fi:tJir,:njd eruuila.ililrfinrjos firtfi
{nfrusiod 6o n::{'rjl#rfin4iriln-u'lu:vn-uar hjrflufiu udarlrron:z{'u4i4'ln-udirrumc ki

na\tn1lu0inuLo

r0E

d'alrfi rarrdralunrrn'ir{'u4i{ln"u (adjuvanr)
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titJ aluminum hydroxide

zfi odtd'url Teranus vaccine,

cine

vol 3b, No. 2 Mr'! 2oo2

n?0u''l,r?R{u

Diphtheria vac-

Ioanr:air': epitope

polymer backbone

ralgtunlta?

Lltarn:flrrltlJ4) Subunit vaccine [fluinfiufirnisl

or nll raqafii nrrr*r nrglunrrriaMrfiol:n

nianr:air.,:nfi d'Nriunr,':drursndfi ,irurr;oia nllnt!n!n n nunN n?'ru0'l r111!d{. lldrlJ
3,rAed^l-rzan0t:nu! 1a{un!nuNrJnl1{tnu,:0'tnn']l nrrr aaorlisrfio.rornfinr:ril oenetic

engineering techniques lrlflunr:l-ao,r-niu

?0tdtln0 lUn:3U?Un1'tltltg lntU0lO'lfl1:

ay! d .
M?ngun'tn?'t?ngutuoou q lJ?[nlTLn:fluto

r a{ ur.r nfi 6 fl il5 al':'l-a uasfr n rualu"fi ril u

ttouA!euluni:n:;dunr:air,: uoufi ua6uns/

si66o
4.1 DNA recombinant technique lora

. - f, J. - o
n11U1UUnn?Un n1:d:',tn[aunr0ul1dln [u

nr:n:rri'utirfio4i {rL niu ao o um'lnrdrhllu

exoression vector trd?i1 vector ldrdrhltu

rsaaidnarrral du t. coti, €tad, buccuto

virus uar r.lndta,: ai'o'{r{urqn oi': uur rd o'hi
. , Y - r-. a Ja. ^ J

rqa a rli d1 u u rJ a n tu l ttl.t Yl ruu rL0u nr0 1.l 11

d'ar nr:a o n rr'luil-:rr ruq.: r a ror nriurir
- Jrvr.,

Itauntnun tn LU lun:!u?1.ln1l aFtlnzu

ri'ro drlt a,lindu 1 dtn M. t u be rc u tosts vaccine,

Herpes simplex vaccine uas Hepatitis vaccine

LLlUnU

4.2 E).tractton technique lfllJnr:tnr"
J!.J

rd sir?o ua''ra;rirl uun rordeufr fr n zuaril6rflu
^ z J.

uauntoua1ntto00n 1L1lou't'tLn:uNtuu?n.r!

tf ?0U1nl?U Haemophilus influenzae b

vaccine, Vi - capsular polysaccharide,

acellular pertussis vaccine

4.3 Synlhetic peptide techniq ue

rii u ntl d",: r n :r rrirrl rjlyr ri ro n r r d r u d fi
- vA d, - a J,f Jn d untulJu0lJotiu?lanttronna!tnlu'ttu

aaonoaan|'|'a']!'lu'l tfl,u:u!lagu n?0u1nrru

Malaria vaccine, HIV vaccine uar Breasl

cancer vaccine lfl u d'u'1"nfi uzfi oiutrfl ur"nfi ud

trirfi s.,r nrol r d s r upi ar u r r n fl o o n"u rdobin ar fl

d't?Jltu f
ultutdtu

iniud'rlnruoionara epitope tiu

dofito,lr-nfrltiior Subunit vaccine 6o fr

^la?1NUtqr0en, rjfl4?1nrnrd0'rnn1?t ?n{un'r,

Ja, -,d'lt?ltUUtl?{2 ULUn'ltd:1':n n nU LtU n1:

16 611: adjuvant 1t5a fir conlugation nir Phos-

pholipid membrane lragments
i ;a - X o q"q

?[nl:oumun]tyl9Iu lfl lllvlo lt I nll
n6ninfiu

'lurJo 
1 
fuld'fi nr:ririn fl r nr:a il"ulil rj td'r

J o vr w- a Ja
1L{ tU n 1: iJ A n ? n { u t?r atfi 161? n {u Yl

LlTsdYldR'l vl|lnsn?1 !A0ORgd'f n1:fi fi!U'l

1n{uLFtuLtlltu't n1:dtJUtl4:J Lnttn
-, -d f,

1) Nucleic acid vaccines [UtJ?n"duY]

n:zE'u4irirn"ulosn'r'rM Naked oNl rdrlil
'luir lnr rloru or:i Iounr:aoorun:ndudairr

!rouarauflairdadd'o':nr:rfilltu ptasmid

vector frfr strong promoters [drir rtorisr
- ca -d a

LuU',tA{tl }1A,:AInUUOO?n{U tfl',tYllin a'l1|tu 0

ptasm id DNA o:nniufiulnu antigen

presenting cells (APC) rdofin1.iair,:uaufirou
to
fi u rur'Lu rtad druuoudrou a3nniloonxl
ruao.:fifirrsad lou hrtHc ctass | fiio MHc

ctassttn'isdubirfi onr:air'rnfi d'rniuvr'rrn':oiru

HMt uns CMt Inuroflrrn:rd'u'lrirfi nnrrair.,r

cytotoxic T lymphocyte lCrl; d'rotirlr"niufi

r09

frra"lfinrrri'ruurld'uri Inftuenza vaccrne,



Bull chianc Mai Assoc Med s.i vol 35, NG 2 May 2O0t

Mataria vaccine, HBV vaccine ttns Human uria-la,tnrr{u4i {l riuld'rda'ror ndudai'u

papilloma vaccine riiud'u uoufi routi.taiod drorirrrdadrirhlirnr:
arfi nrilu':"afiuoirsi6d ld'uri sarmonera ra!2) Mutagenesis lflunr:rir'trilainrfio

nr:nar un"u{Iouldrnni nnnqi nrn::u ri'orfiu

tuinunri,:fi riluar rrnnr:rfi oI:naa nfi3afi'r

nt'lun:nEurt,:2fi ordr}i rdofr rlri'r{ohirial:n

or:xfi , firrtv!,: nucleic acid base sequences toot{a Sutrnon"lla rlas y. cholerae ian
or"no a n}l ua;ru afi rirbirdahi rialrn'

chotera 6r unri,,r fi ud or"rra o n uardrugo':r{ad

fr 4eualrlhnldauurlnilrluaa.flunr:r':d z

Agent D€l€tion or d€slgnation Properti€s of rnodified ag€nt

Salmonella Aaro A Requires p - aminobenzoic acid

Daro A, C, D Effective as single-dose immuno-

gens

Acya Acrp Genes lor adenylate cyclase and

oAMP receptor protein

AphoP Genes that regulate genes neces-

sary for intracellular survival

Acdt Genes which control ability to

colonize deep tissues

Cholera CVD1 O3HGR (inabastrain) produces B toxin subunit, is mercury

resistanl

peru 14 (El Tor strain) Deletion that encodes virulence

factors, RSl.; inclusion of B subunn

of toxin

Bengal-1s (0139 strain) Deletion of muttiple copies of

toxin DNA; inclusion of DNA for B

subunit of toxin

'RSl is the target site for the insertion of other genetic elsments.

3) Reassortant nr:irbibr"aoirI
subtype da,:niardrFnrdalulsar{riardu.lriu

Inu dalij nu:n riluar m nlirfi ol:nlurh1u-u

dru6nlfi orfl urdadhiri.rltirfi oltn n.:uan
tfiqnrrttnnnla'sufiu (genetic reassortment) nldsufiuriura,rrdodon subtype rirtrirfinnr:

110



2r:n:tnniifilrxnndrio.tlnri

nJdauurlar4ruaru"hla.rriodrial:nlil fi1lf

vaccine loafi vaccinia virus rio Bacille

calmette - Guein ( BcG ) rilu vector, HBV

t!ns Measles vaccine fi recombinant

adenoviruses lflu uector tilud'u

uriar rr:nnir':Iil'i6uaa n rr rd a n : c du

4 i dl riud ir rnrcriardold'il3rr*60 uo,
d J. , r

d1r1:ndo 0rrrYtt n unaltltllnaru Dt?t1tutu

vector ldfinrstfior do rds 6a'lu n:lu?unlr
aorrun:nfi ur{rlti,u vector rlrkis'rn

n:curunr:r{6niniu

Hin + touorou 6o
J oo1) nlTrAOn? n nnu ua!?6n1:tyi 0t! lu

nr:r6o{niu ld'uri

t.t nr:tdan vaccine strains f,a

flfi u oriui 2 rqrnnx 26{6

t ZJ )
n1:tAOnd'lU1\UDtA'!t?0 n tUUf,'l !14 nt A't l: AYI

hinr:rfi lirurululaari6noiold' uoidrnr:n n0\tn't'tHnn?n{u
-ta11.2 n'l ttA A n O'11'l l l lA g 

't 
t{ E tlI0n:r{14 fi {l n-u oi o r{o d lfl u ar ur oyr a..rl'i nld' rdu

Influenza vaccine

4) Live viral vectors lflunr:rufinr'niiulorfl

Iaarid pr l'rral rd aritn n n,r{s'r lda uunfi ris

niabia laaffrlflunr:rnrrrdnrdohiardo

ntr'lfhiad air,:{u In ui fi nr,tfliu oi rt': n:u nr:c.ri niniu uco.$u on'ir':fr g
A . a a.

U'l til lJ exoression vector lTlA!10!n nO't n'l't 1.3 nT :L6onfn'ivlaao':rdarlrrl'r'ldlu

biairrll:fr u rdrhl'lurtn iifi 6r ur'ri? o,rIadfi n. rn n do u?"nfi u'lurlu Precl i n ical ri ou rhinfi u

lrlvroaouriu ctinicat rriat 'lunus+, a A s A a -^J.tla2t tolutld:1{Iu n drunvla']tvilr [un']:

n::{u4fi{lrYuoiar{al:n Ina virat vector d
lJ"

1.4 nlltaan?6n1't7ln4tJ'l3alJtv{au'l
. t. d e^ I

d7r,t?lJnan n drunaa 1) d1lr1lntl1norzo rr'ld'lu nr:irinin6ubil d'rl:eBn-onr n ua s

turradfr irr urrruacn:cdu nr:airllilrdttrro,r n?l a00nudido

6udaarrun:nrdrlillu vecto, ld z1 vector

hifi nr:rfi lirruru nsoairllrj:6udriiuaru,ror

rioli'rfi ol'inurilaavi uac s1 6uzlrolrd
dltJlrndan$n:nrdrhflu vector ld'

*
2) nT rr11'r-niubiu''iqn6Io u ir d'rr dI u

.bo:!naunlit tlt?tunll an?ngu rtlJ 0111'l:

dldrduudarunfi 6u uio rsaeidldrd'a':hia
--.i'd - Jr- .

a611t1tlunl:Yl12nqulfilj:dmo lotln nllnlo{,
J J - r -dJt- ,

n20lllnlanru amuan Lnu?Eu tolln Hlv
Len1: u llnsnllnnntnaut]'luLnaa fi:a

raYt6'ruod rilud'u

3) n1rt65srrfi6anr:il:n rrsi':in6uhi

ril u1 ! dr| ri o ui{ri1dl.r"n dr1liu nr: tr"idA o tA il

d'r'rriu reul.lia ulrJfriru:rfi ofl al riu n'tr!n3rU

^aAa o.
?rBn?l0n?6uno LxultJltu viral vector u0U ro'rtrunfifiB rfirdr:tfilnfllnlot"r uar tal

IJd1: adiuvant rt'l a rvl n?1lldll|'l:n'lun1T
- ^ ,..1

nr:0lutt4rnonrnrnul0d?n{uLoo?u

4) nlrril':{aiufi dinr:rnieril6uuiau

rudr'[d'[un'r tucu'l:oLifi rl3 lr n: pr rr1 sd N nn

nr:'[d lotrroriuill"niu'irias1urfi ont 6? t4io

nr:H6orinfi r.rlouddil fi n::u':u nr:lunr:

..4
nll.ltl': (lyophilized form) tuaCnunl'llJnin?

-d & J.1a,r1n{uuuI uJoYrlnllullQtd'i0n3lm
Jo r

14 tJ'l u rd1r,r iMc0rfl r,r,nn!n'l: d 9l (lot) lofl
-d J ^infi ufi n6 oaan l'rlun11? rns?ri'ua{riu rr utaz

rda'ln-uudrir n:ru?! n1'r[Ui nio fi 
T tiuri':ir

& .e
AUnsn'tnQ3ll"l14lJ10tAtn'l'trJannl\tnU UatOl

'[r.r nr : ir 6 n r 6 d r riu uoi rir i nti utilrfi xl ru 0i1 i riu

1ll



HOSt lnactivated vaccine Lived vaccine

Animal

Ess lnfluenza

Mouse Japanese

encephalitis

Cell culture

Chick embryo Rabies Measles, Mumps

Quail embryo Rubulla

Rabbit renal cells Rubella

Simian renal cells Polio

Human diploid cells Varicella

CHO cells' Recombinant

hepatitis B

Bull chi t Mai Assoc Med Sci vol tb, NG 2 Mry ,oo2

nada!ilrsailBn,tyt rlasn?,I ! a a on"gzalr"nfi u

(Good Manufacturing Practice, Ctr,lel rld
uac :cdunttl.|irtSo6a perfectural pharma-

ceutieal affairs inspectors rJ:rrnnr!r1ud.,:

raza,:nr:rir GMp operation 1,udr,:u:nuao,l

'hirfi u do u n ri i o,r? o.t ?iu or a u n 1 rfi ltirl.ir n or n

N.l.H., pharmaceutical affairs Bureau !tdv

Food and Drug Administration (FDA)

nurrd s dintollaaridlf,lunr:ar6niaduoiad'rur{ohiao

'Ovary Chinese hamster

os'biri !r ura? rirrnn rdan::rrunr:nlrrJa rl roa u rgr nldtn;i1u rs nr:arunNaruRlyi
v.t c a e -J?a\t?nq!n' uunltn'lxlu0l0uonil

r) n1:n?unr ua"noaauriuoroul,u

nrculunr: finfafiu Inu nr:n?u n! uac
&)

71616OUnA,t7t1tu4nluflau rfr eil,ri t r,ial d on ruil

raioiuosinrrni?ndouRfl n1n?a.'rin6ulora

fi ilr u,rrufi r1rfi fr frlu nr:or:ro aau q runrnlq u.u
n:,0?olrl:crnnfu j riouiroonlfHoS,r

nr:iu:olqomrurorindu & v )a ^ ^ruqofrafr fil:rdn6mfl uarn?1 aaon"llflndn

ri o u rlrfn fi drjlilu a u ridrj d'o r fi n r:
nneourl:cEnGn,t unsa?,rl aooritrludo.i
vloaa,rrioutirlilytodauluaund:i15n 1 uae

n? A U1\:11Ui lJ{1UylU1 n:!U2! nltA?U n :J Ua!

n{ dud ntrir rr-u un-rornuuu6.:dr r1:ni't n1:

ar 6 or rfi olti'n"u nu fr}lld' tu n::uru nr:H i or

- - d Jd /?ngudn xn?l ud.tnrudnutsn,t: fr1 fra nr:
Rr nrin funlytto.:iniu'lur1n#l no! n1:rlA rl

n']rn?uatnrunlnlotinfi ulilurrirfi aruiu a /,t
!u0 i,ru1[Udn1:Ulu !,rnlru?unr Jan ria!1

fi ntouto,:fi rurrudriurirdlunlrn?unll nrsu?rlnrl Oue ld'qnrb}ifluuarauvil rdu

nomlflIouqlnnolrJ::rnnriu 1 {afiuoialriru

n1?mndoun6rn.trlriaudo;arlr:nonn;ri uu

ltz



Tr:m:rrnfi inr:||nndtisrlnri

!ondlrijol,ri-:n1

2) nlrffrunx rrfyrGntrta.:{afiu ir
Insnr:il:criun::uru ntiru6 nuocH6nrirud

v Jro , &
Ennlgntn uuna!lunou n1.tn1?06t0lJ1!

Ar riu nr:nr uldlr n:5rura,r Minimum

Requirement of Biologicat product ld'rrri

iru':u ua;rfi oz o id"n{il oa fl .ldtilu n17m n dou

rarnrarsrfi u.,n'{o Insrnnia[aci6nr:fi rir

utdyroaaufi nr't !'1rJ1rdu drunr:il:crfiu
rufi ouirudriuqorriru rirlosnr:irr'nfiudru6ar

litlyroraoildrYu a'niyroa or rdo nr?odaurss!

narfi a'or{n o aarairr uau 6u o 6oiardo.ir rfi n{u

lunnrdrrlrrar.rriahi ttacor:']oaou.j.raor{
a - a ^ )e

n o n a r l- nr :d or 17o rii off d'a I nr:fl a I riu or n

o::utrBu6okiu

3) nlrn? q nrrilrlaoodurarr"niu
oA

01mun'nLIJ?unauq'r,: st Iotrn nnd0unll
, a, I J - J" o.Aul.t[uaula,ttxaau 5l LlJ? o n ou nul u1 Lztaun

rrunfiGu nSohia niu ortlr:rutsr,{o r.ria rsa.i

'hurrn{,raronndaun'rrilur,ilo!r 0.,:atiria
r{edullri'rdnroarriolin{orn6uurrirdlr'ld

1 1e, - o
IA!Ann61nflJnAn1lYlnelAUHnfl 1\ttAUntAn?n{U

doro rfi oor nfi uta.,raT'irn fi d'[t'rfi l a.,:}llu

n:cu'runr:lnisrJinfi uriaurhljld n"nrirlu

a"n'in n a a llor uldil-: rr cut o,:r"niiud l'nl I rdl
dutiouln s nrr r nirdu udr d'r rn oro dzntr
n'r\l un"rirnu-nra.,rdnidldnaaar' ua nor nd

1,un'rtiarfi n{nfruloaldrqadrfl r:rdtl,trir d'a,,r

n or aau'jr rsn dd rlr rrrldrars,rh iai 1 rua lrjh
lu nr:ri o r.rc r:$u a"n'im o a o rm6all

ur 35 ouun t 
'lotnlal, 
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il:rnoudrs z f,unaun,:d

1) Preclinical trial rflunr:nndau
rl::E inrnuacnmu nonristoliniuluani
n na a oln s dr rn a ar nr:nr.: n 6fi nr o,tdn{
vroa a,,rra'il,rir"nfi ull udr riauocr:rlilli
noaou'lu au nr:n rraau'r"nfi u'tu dor{r nn o.':1d

An?llJtlNlumUnnnlnnu 5 n?1xt1ll?u ty1Et41

am l r{ldufi r.l a a or.rirlfldyt a ao ulu nu ri 01il

2) Clinical trial n1:ylndau :canGnrtl

ttncnrr a o ndrirorfniiulunu uri,: rfl u

4'irsco".,rudnilun'tr1.,rfi 4

z.t :ra"d l lflunr:finurnmn
n a n ria ua: n r: n:: oiun i ril riu rda,: dulor u

frnur'h ar araa"n:dfiir,:nr a rri.r u'r.,:1il i nr:
6or{o1n1 iruru to-too nu

2.2 :*azi z rflunr:f,nr*rnmr

a o aris ua:n:rd'un i 6'r riulu:"ur#!In u

fi n ur'[u or ar a l"n:irur u rr n{url'icrJr ru

50 - 5oo nu loruinr:uennriilnrun:rrfiuuriu
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Main characteristics

Stage Rationale Primary outcome Subiects Design

Phase I

Phase ll

Phase lll

Phase lV

First trials

in humans

lnitial

evaluation

in target

population

Full evaluation

in target

population

Postlicensure

surveillance

Safety and

lmmunogenicity

Satety and

lmmunogenicity

Protective

Efficacy

Safety and

effoctiveness

Adult volunteers

Typical study

Size: 10- 100

Target population

Typical study

Size:50-500

Target population

Typical study

Size: l0O0-50,000

Vaccinees

Variable study

size

Controlled or

Uncontrolled

Randomized,

Double - blind,

Controlled trial

Randomized,

Double-blind,

Controlled trial

Epidemiologic

studies

a.lt rv a u '?n lfi2nlr nun '

nr:tir"niunirhluirlnrurirld + nr,t

na

ty nrriuilrrnru bi'[oreri6nrr
iurl:cyrrulu n:rid d'o r nlin:,{'utir fi or

4!{lriuronr# ldu Orat Potio, Orat ryphoid

vacctne

.ly o rann0nn']ltt4Inltnogttnn d2ul,lntinu?a{u
Aa eao ud ,Ttrn't:tol., adiuvant tl|'l lu l!?a{u tiu
Rabies vaccine, Hepatitrs vaccine

rh;r,rdorrir'ldriru

4) nllant!'l loH? un linu?n{una1n

rfi 0ilfr fl-:ar'luirrnlu?uur.,ldlEafi xrdr{'ir,:nra

lu r.li lr ru a,:riufi nr :6 n rdr1, d'fi r u u"l I cdr ubi

fnfiurrnfildra,r .Jn?og1\:?a{u!un! t!1l

a a, --2) n'r:ontt1na1 tuo tuu26nltt14ln{u !xnu ni o lfl u nT :air.: ra':rn i il n"u a na"at:r

Measles, Mumps, Rub€lla vaccine ( MMR)

rl:;rn nlm u iulsul s n1 rlli?'ni u u ri

n1in1ura,,rr\ a rio,ral nlrn 6 n r{o 0,0 inlr
o u'r r"ula nl dru !rir'biin il u ri r 6 n ur n r fi nlu

12uilurnrfi odil,rra3rnid'lriuoio I:anadu.
-. t .E-3) n't10at11n at?$u\t tn tuntolno\tn11 lon:u ua"urnncfn, Irnlil6la, I:anru4l, rin

n::dubirfi nnildlriluuu cett mediated riarusrtiu, ua:irul:a &lriurlr;rmalnsii
o3 qs- o .

tmmune resDonse 26Ui!l!2aluuaum1l

tt4

irnunnrdrir"aduuri r6n fi,: nrlxfi s



2.l:.nniiinr:onrdriorlxJ flii so oriui r rqxni! t6.r

; o,,- ,t t
fl u xfr 5 nT rlfiniuttdtdnra-',:ueiu:nrfi nniori nluluolnt2uiutn'

a'tg ? n{uyr trl tauusu't

$lntnn BCG, HBV 1 1. HBV i a?:lfin1atu zl f,rlloua"lnaon
e de a2. O',tRAAnnUlUl,n0UAn l1,lylU1U1A

oe-J .J :r, -R2ttxn2nqnYl uronlxn?:rnu 7 ?u

s. nrfifiuririluillilca?flfr HBIG d?s

+. llinrrM eco tur6ndfi arn'rrro,tl:nrond

2 ltr-au DTP 1, OpV 1 n.rdfiurilflunflrnoo naslg

HBV 2 n?flri HBV2 rioorg r r6ou

4 r6ou Drp 2, opv 2

6 rf,ou DTP 3, OPV 3

HBV 3

9-12 160! MMR i r. 6oldnnaruuri.irna',r g-rz r6ou hjud.l

z. tirhi aoina'u pt tritR tiior-niu n-oa dr *6 tn flld'

1 1/2':d DTP 4, OPV 4

JE r. JE 2 i. n?:'lfiviliriu r-z drlnrriraiaurun'irdfrtri

rirbirrnufirnuau"or
.-'JacJ2. t! lurolt'trl]o{n!nrJ ltnu!ngrJ

2112'1J JE 3 1. ru!n't'ioon:ltu
oro v ! Jat J2. ttluflannuYltJt:Rutnt$

4-6 fl Drp s, opv s rirarqrfiu 6 fl bild or unu orp

MMR 2 rirLifi uun bildiafiuri'nraa:fuodr,rrdur

12-16 tl dr

BCG = Bacillus Calmstte-Guerin vaccins

HBV = Hepatitis B vaccine

DTP = 91p616s;6 Tetanus and Pertussis vaccine

OPV = Oral Polio vaccine

MMR = Measlss Mumps and Rubella vaccine

JE = Japanese encephalitis vaccine

dT = Oiphtheria and Tetanus vaccine 1i Oipntnena toxoiO lu inroiris 2 Lf io,: punfied diphtheria toxoid)
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