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Vaccines prequalification priority list 2013 -2014
High priority vaccines Medium priority 

vaccines
Low priority vaccines No priority

bOPV1+3 DTwP-HepB-Hib-IPV BCG DTwP based tetra valent 
combinations

fully liquid DTwP-Hep B-Hib DTwP-HepB  +  Hib DTwP-Hib liquid DT

Inactivated polio (IPV) Hepatitis A DTaP ; DTaP-HepB/IPV Hib monovalent

DTwP HPV DTwP-Hib-IPV ; DTwP-IPV Hep B monovalent

Measles-Rubella Influenza H5N1 Hepatitis E OPV1

Pneumococcal conjugate Influenza seasonal (south) Influenza seasonal (north) Pneumococcal polysach.

Rotavirus Japanese Encephalitis Men AC-containing polysac Influenza H1N1

Trivalen OPV Measles and MMR OPV3 Rubella monovalent

Yellow fever Men A-containing conjugate Rabies

Men W-containing polysach TT

Men ACWY Typhoid non conjugate

OPV2 Varicella

Td DTwP-based tetravalen or 
pentavalen cont. IPV

Typhoid conjugate
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Typhoid Conjugate Vaccine Development Partner

Technology Transfer Agreement Q1 2013
Technology Transfer on Vi-DT Manufacturing Q2 – Q3 2013
Seed Received from IVI Q4 2013
Experimental starting Q1 2014
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Targeted Product Profile

Characteristics

Presentation Single /multiple dose presentation : 
-Prefill syringe/Vials

Dose 25 µg

Appearance Clear, fully liquid Presentation

Storage 2 – 8 0C

Shelf Life Minimum 36 months at 2-8 0C

Age Group All age groups

Age group 9 months to 2 years : 2 doses 

Age group > 2 years : 1 dose 

Route Intramuscular

Target Countries Indonesia; WHO PQ
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Progress on Typhoid Conjugate Vaccine Development 
Activities Time

2014 2015 2016 2017

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Production  VI-DT 
experimental Batch Lab 
Scale

Production  Vi-DT 
experimental  batch Pilot 
Scale

Test optimation

GMP Seed (MCB & WCB)

GLP Vi-DT 

GMP Vi-DT (Phase 1 – 2)

GMP Vi-DT (Phase 3)

PreClinical Studies 
(Tox&imm Study)

Clinical Trial Phase 1

Clinical Trial Phase 2

Clinical Trial Phase 3

Licensure

WHO PQ 2019
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BACTERIAL STRAIN
Quality Data of TCV
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Typhoid Strain (Parent Seed)

Guidelines

• Bacterial strain :
– Single

– Well characterized stock

– Should capable of stably 
producing Vi polysaccharide

Typhoid Strain

• Salmonella typhi seed lot 
C6524
– The original isolate was 

obtained from Dr. Nair of 
NICED Kolkata India

– Passages performes 5x by IVI

Source : Production and Quality Control of Vi-DT Conjugate Vaccine, IVI.

IVI
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Parent Seed

Source : Production and Quality Control of Vi-DT Conjugate Vaccine, IVI.
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Seed Production Process

Master Inoculum S. typhi

+ Glycerol 

Master Seed 
S. typhi •Viability test

•Identity Test

Frozen Seed
Parent/Master
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Results

GMP Seed
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Results

Assay
Acceptance Criteria 

(BF)
WHO TRS 987 Master Seed Working Seed

OD > 1 - 2.8 2.68

Gram stain Gram Negative Gram Negative Gram Negative Gram Negative

Identity/Purity Salmonella typhi

(+)

Salmonella typhi 

(+)

Salmonella typhi 

(+)

Salmonella typhi 

(+)

Agglutination Agglutinated 

specific anti-Vi 

serum

Agglutinated 

specific anti-Vi 

serum

Agglutinated (+) Agglutinated (+)

Viability Test - - 9.1 x 108 CFU/ml 9.2 x 108 CFU/ml
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POLYSACCHARIDE ANTIGEN 
PRODUCTION

Quality Data of TCV
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Process Flow 
(Vi polysaccharide)

Permeate RetentateInactivation

Fermentation

S. typhi
Inoculums
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Progress
(Fermentation Profile)
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ELISA

NMR

HPAEC-PAD
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Polysaccharide Results

Assay Acceptance Criteria (BF) WHO TRS 987 BF Product

After Fermentation*

Purity Salmonella typhi (+) Salmonella typhi (+) Salmonella typhi (+)

Inactivation Inactivated Inactivated Inactivated

After Purification**

Identity Contain Vi Polysaccharide Contain Vi Polysaccharide Positive

Protein
< 10 mg protein/gr Vi 
polysaccharide

NMT 1% weight protein/weight Vi 
Polysaccharide

4.55 mg

Nucleid Acid
< 20 mg protein/gr Vi 
polysaccharide

NMT 2% weight protein/weight Vi 
Polysaccharide

6.26 mg

O acetyl (Vi)
≥ 2.0 mmol/g  Vi  
polysaccharide

≥ 2.0 mmol/g Vi polysaccharide 2.0 mmol/g Vi 

Molecular size information Information 300 kDa

Vi concentration information information 2.6 mg/ml

LPS concentration 

using LAL test

< 10 EU/µg of Vi  
polysaccharide

Agreed with NRA 2.39 EU/µg Vi

pH 7 ± 0.5 7 ± 0.5 7

Free Formaldehid 

Content
≤ 0.02% Agreed with NRA 0.000011%
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VI-DT CONJUGATION
Quality Data of TCV
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Why Diphtheria Toxoid?

Source : IVI Presentation
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Process Flow 
(Vi-DT Conjugation)
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Soure : IVI Presentation
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HPLC Profile Vi-DT Conjugate

• HPLC Analysis
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HPLC Profile Vi-DT conjugate

Vi-DT Before 
dialysis

Vi-DT After 
dialysis
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Results (1)
Assay Acceptance Criteria (BF) WHO TRS 987 BF Product

Appearance

Clear to moderately turbid 

and colourless to pale 

yellow

Clear to moderately turbid 

and colourless to pale 

yellow

Clear to moderately turbid 

and colourless to pale 

yellow

The Amount of 

Hydrazide
Information (TNBS) Information 0.5 µg/ml

Identity Positive Vi polysaccharide Positive Vi polysaccharide Positive Vi polysaccharide

Vi content Information Information 153 µg/ml

O acetyl (Vi) Information Information 237 µg/ml

Protein Information Information 171 µg/ml

Vi/Protein Ratio ≥ 0.5, ≤ 1.0 Agreed with NRA 0.89

Molecular size Information Information Vi-DT : 1300 kD

Free Vi * Information Information 11%
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Results (2)

Assay Acceptance Criteria (BF) WHO TRS BF Product

Free Protein Information Information < 5 %

Endotoxin < 100 EU/ml Agreed with NRA 37.8 EU/ml

pH 7.2±0.2 information 7

Residual content 

(ADH)
Information Information 1 µg/ml

Sterility Sterile Sterile Sterile

Specific Toxicity Pass Pass Pass
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FINAL BULK AND FINAL PRODUCT
Quality Data of TCV
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Process Flow 
(Final Bulk and Final Product)
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Results
Assay Acceptance Criteria (BF) WHO TRS BF Preclinical Lot

Final Bulk

Sterility Sterile Sterile Sterile

Vi content 45-55 ug/ml Information 49 ug/ml

Protein Content Information Information 41 ug/ml

Molecular size Information Information 1300 kDa

Final Product

Identity (immunoassay) Positive Vi polysaccharide Information
Positive Vi 

polysaccharide

Vi content 45-55 ug/ml Agreed with NRA
49 ug/ml

O acetyl (Vi) Information Agreed with NRA 122.5 umol/ml

Conjugate size/Molecular 

size
Information

Agreed with NRA
1300 kDa

Free Vi * Information Agreed with NRA 11 %

Endotoxin < 50 EU/dosage Agreed with NRA 12.5 EU/dosage

pH 7.2±0.2 7.2±0.2 7.2

Sterility Sterile Sterile Sterile

Safety (Inocuity 

Test)/Abnormal toxicity
Pass Agreed with NRA Pass

Osmolality Information Agreed with NRA 287,7 mOsm/kg
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Toxicity and Immunogenicity Test

Immunogenicity : WHO TRS 987 and WHO TRS 927

Toxicity : WHO TRS 927

In Process and Will be finished on June or July 2015



Confidential

Next Plan

Manufacturing 
Clinical lot for 

CT on June 
2015

Preclinical 
result will be 
received on 

July 2015

Submit 
Protocol for 

phase 1 CT on 
July/August 

2015

CT Phase 1 on 
Q4, 2015
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Terima Kasih


