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Table 1. Charactenstics of T-Dependent and T-Independent Antigens.
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Affiity maturation + —
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Figure 1. Preparation of polysaccharide — protein conjugate by coupling reaction
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Table 2. Characteristics of and specifications for HIb conjugate vaccines.
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Manufacturer
Characteristics _
Connaught Praxis MSD
1.PS size Heat-sized, medium. Periodate oxidized, about 20 Native, large PS.

2. Protein carnier

3.Spacer linkage or reactant

4.Conjugate reaction

Specifications:
Vaccine

1. Polysaccharide
(PRP, %)
Ribose
Protein

Nucleic acid
Phosphorus( % )
LPS(EU/ug PS)

2 Protein carrier.

Sialic acid( % )
Nucleic acid
Pyrogenicity

3 Bulk concentrate.

Tetanus or diphtheria toxoid

ADH

Carbodi-

CNBr activation.
imide coupling.

PRP-D
> =32
<=1
<=1

|

Diph. toxoid

PRP unit oligosaccharide.

CRM197, non-toxic variant
of diphtheria toxin.

No

Reductive amination.

AN ANV

I B I T

-
-

CRM197
> =90% Purity

< =1
< =1.0EU/ug protein

Meningococcal outer mem-

brane protein(OMP).

PS-carbamate * Protein-ho-
mocysteine

Carbamate-thioester

conjugation.

PRP-OMPC

NAAS
o i
| o

bt et T

MOMP

> =60% Purity.

< =1

< =]

0.025 pg/ml/kg.b. wt.

Free ribose( % ) < =37 < =10 —
PS/ protein 1.45-2.0 0.30-0.70 0.05-0.10
Molecular size 0.6-0.7 0.3-0.6 > =85%, 0.25
(Sepharose C1-2B) (CL.—4B)
LLPS (EU/ug ps) - - < =10
Pyrogenicity — 1.0 0.025
(:;ig/ﬁﬂ/kg, b.wt. )
4.Final container.
PS (ug/dose) 10+ 2 102 15+ 3
Pyrogenicity
(ug/ ml/kg. b.wt.) 1.0 1.0 IV, 0.025 IM, 10
LPS(EU/ml) - < =50 <. =20
Free ribose( % ) < = 37a < =10 -
Free protemn - <= -
Mouse immunogenicity
- — it
Sterility + + +
(eneral safety + + +
Identity + + +
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Abbreviations used as follows:

MSD = Merck, Sharp & Dohme.
MOMP = Meningococcal group B outer membrane protein.

CRM197 =

FU = Endotoxin unit.

Diphtheria toxin mutant protein.
ke.b. wt. = kilogram body weight. a:Within 30 days, 1.2% increase/month.

PS = Polysaccharide.
CNBr = Cyanogen bromide.

ADH = Adipic dihydrazide.

¥ :PS-N-acetyl butyl carbamate.
Protein-N-acetyl homocysteine.

PRP = Poly ribosyl-nibitol phosphate.

[LPS = Lipopolysacchande.
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Figure 3. Synthetic reactions of polysaccharide — protein conjugate
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Immunity and Control Analysis of H. Influenzae Type b
Polysaccharide-protein Conjugate Vaccine.

CHI-JEN LEE

Center for Biologics Evaluation and Research, FDA, Bethesda, MD.U.5.A.

Haemophilus influenzae type b (HIb) is
the widest known cause of bacterial meningitis
and a leading cause of bactenal diseases in the U-
nited States and many areas of the world. It caus-
es epiglotitis, pneumonia, septic arthritis, o0s-
teomylitis and penricarditis. Many sunvivors of
meningitis experience in permanent mild hearing
loss and mental retardation.

The capsular polysaccharide of polyribosyl-

ribitol phosphate (PRP) is a major virulence fac-
tor of the organism. Antibody to PRP is the pri-
mary contributor to induce serum bactericidal
activity.

Three types ot Hlb-protein conjugate vac-
cines were prepared by different methods, using a
different protein carrier, PS size, nature of

linkage, and ratio of protein and PS: (1) The
Connaught Laboratories combined diphthena tox-
oid (DT)to HIb PS by cyanogen bromide activa-

tion of PS and conjugation of PS and DT by
carbodiimide; (2) In the praxis Biologics, HIb
oligosaccharides were conjugated to a mutant
diphtheria toxin, CRMI197, by the reductive
aminations (3 ) The Merck, Sharp & Dohme

conjugate vaccine utilized a 40 KD meningococcal

outer membrane protein (OMP ) and a mutple

synthetic procedure. HIb PS-protemn conjugate
vaccine produced high antibody levels in infants 2-
6 months of age and young children with no ma-

jor adverse reactions.

Control tests of HIb conjugate vaccine were
carried out in two stages: (A) Each lot of PS
shall be examined for(1) the chemical content,
such as ribose and phosphorus; (2) contamination
of cell components, such as protein, LLPS and nu-

cleic acids. The carrier protein was then exam-
ined for its purity. The conjugate bulk concen-
trate was next examined for free ribose content,
ratio of PS and protein, molecular size, contami-
nation of LPS and pyrogenicity. (B) The final
conjugate vaccine contains 10-25 pg PRP per
dose. The vaccine was tested for identity and
amount of HIb PS, contents of free ribose, tree
protein, LPS, as well as sterility, general safety
and pyrogenicity.

Immunization of HIb PS-protein conjugate
vaccine holds great promise for the prevention of
HIb diseases in young children. An approach us-
ing similar technology can be applied to the pre-
vention in the future of diseases caused by other

encapsulated bacteria.
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