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Vaccine Production and Quality Approval
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Killed Whole

Organism

Live Attenuated

Purified Protein or

Geneticaily Engineered

Polysaccharide

Eighteenth Century
Smallpox, 1798
Nineteenth Century
Rabies, 1885 Typhoid , 1896
Cholera, 1896
Plagye, 1897
Early Twentieth Century
Bacille Calmette-Guerin
(tuberculosis), 1927
Yellow fever, 1935

After World War [l

Periussis, 1926
Influenza, 1936
Rickettsia, 1938

Diphtheria, 1923

Tetanus, 1927
Pneumococus Hepatitis B recombinant
Meningococus {Yeast - or mammalian

Polio  (oral} Polio (injected)
Measles Rabies {new)
Mumps Japanese encephalitis
Rubella Hepatitis A
Adenovirus

Typhoid (Saimonela Ty21a)

Haemophilus influenzae PRP
Hepatitis B (plasma derived)
Tick-Borne encephalitis

H. influenzae PRP-protein

cell- derived)

Varicelia

(conjugate)
Typhoid-Vi

Acellular pertussis

PRP, phosphesylribitol phosphate

~ o a ol o
Jadullasivinlsn  (BCG) Ailamannda

M. tuberculosis \LJUMY ABEHIIYRIIATY
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Uszeonil 1AUA Oral polio vaccine, Measles
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Malaria vaccine, HBV vaccine uWar Human
papilloma vaccine dluMu
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Agent Deletion or designation Properties of modified agent
Salmonelia Aaro A Requires p — aminobenzoic acid
Darc A, C, D Effective as single-dose immuno-
gens
Acya Acrp Genes for adenylate cyclase and
cAMP receptor protein
AphoP Genes that regulate genes neces-
sary for intracellular survival
Acdt Genes which control ability to
colonize deep tissues
Cholera CVD103HGR (inabastrain) Produces B toxin subunit, is mercury

Peru 14 (E! Tor strain)

Bengal-15 (0139 strain)

resistant

Deletion that encodes virulence
factors, RSI*; inclusion of B subunit
of toxin

Deletion of multiple copies of
toxin DNA; inclusion of DNA for B

subunit of toxin

*RSI is the target site for the insertion of other genetic elements.
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Host Inactivated vaccine Lived vaccine
Egg Influenza
Animal Mouse Japanese
encephalitis
Chick embryo Rabies Measles, Mumps
Quail embryo Rubulla
Rabbit renal cells Rubella
Cell culture Simian renal cells Polio
Human diploid cells Varicella
CHO cells* Recombinant
hepatitis B

*Ovary cells of Chinese hamster
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Food and Drug Administration (FDA)
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Main characteristics

Stage Rationale Primary outcome Subjects Design
Phase | First trials Safety and Adult volunteers Controlled or
in humans Immunagenicity Typical study Uncontrolied
Size: 10-100
Phase |l Initial Safety and Target population Randomized,
avaluation Immunogenicity Typical study Double - biind,
in target Size: 50-500 Controlled trial
population
Phase Il Full evaluation Protective Target population Randomized,
in target Efficacy Typicai study Double-blind,
population Size: 1000-50,000 Controlled trial
Phase IV Postlicensure Safety and Vaccinees Epidemiologic
surveillance effectiveness Variable study studies
size
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1) nssudszmiy Wleed8nas
v ot o v [ v a
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AiANAUAWIEN 1y Oral Polio, Oral typhoid

vaccine
| L ¥ : o ol var o
2) nmsdadhndade WuisnmIlWisgu
- Vol & val v v oo
nanImsliiinieadale®d daunnldiuiagy
2

ANmaAN  adjuvant i lUTuiedu vy
Rabies vaccine, Hepatitis vaccine
- LJ [ - L ol W
3) nidsdntufioniy Wunsdidans
nsefuliLAngIANAULLY cell mediated

. acad L ") o >
immune response AtlelEIRrTuTaMIW
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4) misadnldiomis Wudedufans
WisfAsen lusameasuusidiaagadinginnie
TuuFunageiud nidadnldtanidsesdaali
Jrfuanniine  dradeiafuriad du
Measles, Mumps, Rubella vaccine { MMR)
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a1 Trgunw Fauun
wsnLim BCG, HBV 1 1. HBV 1 mtinndly 24 Halnamdiraas
2. thAnaafhuniauanismemna
pbiTrigafinudnliansiu 7
3. nidAwilunnersii HBIG fae
a. liimslv Bea udnifionmsuadlsmand
2 oy DTP 1, OPV 1 nsdifusiiiunimzras HBsAg
HBV 2 il HBV2 1aany 1 Bay
4 \#ay DTP 2, OPV 2
6 \hnu DTP 3, OPV 3
HBV 3
9-12 \hay MMR 1 1. Salemnatyuwiidma 9-12 oy Tludn
2. MLidamindu MMR THandatureathadienilsy
1121 DTP 4, OPV 4
JE1. JE2 1. Aslivinendy 1-2 dlsviviSaurunninls
Mludumumnuais
2. Mluawriasduiilaiyny
2121 JE 3 1. Jdunsfanseau
2. lurinstuiilsmiynyw
4-6 1 DTP 5, OPV 5 thengufiv 6 U I oT unu DTP
MMR 2 flifll MMR Wl IRBuvaasiustiafien
12-16 1 dT
BCG = Bacillus Calmette-Guerin vaccine
HBV = Hepatitis B vaccine
DTP = Diphtheria Tetanus and Pertussis vaccing
OPV = OQral Polic vaccine
MMR = Measles Mumps and Rubslla vaccine
JE = Japanese encephalitis vaccine
dT = Diphtheria and Tetanus vaccine (§ diphtheria toxoid WuFanaiia 2 Lf wed punfied diphtheria toxoid)
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