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Vaccines prequalification priority list 2013 -2014 .-

High priority vaccines

Medium priority
vaccines

Low priority vaccines

B
B

No priority

bOPV1+3

fully liquid DTwP-Hep B-Hib
Inactivated polio (IPV)
DTwP

Measles-Rubella
Pneumococcal conjugate
Rotavirus

Trivalen OPV

Yellow fever

DTwP-HepB-Hib-IPV

DTwP-HepB + Hib
Hepatitis A

HPV

Influenza H5N1

Influenza seasonal (south)
Japanese Encephalitis
Measles and MMR

Men A-containing conjugate
Men W-containing polysach
Men ACWY

OPV2
Td

Typhoid conjugate

BCG

DTwP-Hib liquid

DTaP ; DTaP-HepB/IPV
DTwP-Hib-IPV ; DTwP-IPV
Hepatitis E

Influenza seasonal (north)
Men AC-containing polysac
OPV3

Rabies

TT

Typhoid non conjugate

Varicella

DTwP-based tetravalen or
pentavalen cont. IPV

DTwP based tetra valent
combinations

DT

Hib monovalent

Hep B monovalent
OPV1

Pneumococcal polysach.
Influenza HIN1

Rubella monovalent
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Typhoid Conjugate Vaccine Development Partner
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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 bioparmb
Characteristics
Presentation Single /multiple dose presentation :
-Prefill syringe/Vials
Dose 25 ug
Appearance Clear, fully liquid Presentation
Storage 2-80C
Shelf Life Minimum 36 months at 2-8 °C
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.

Alﬂfﬂfmﬂ

Activities Time
2014 2015 2016 2017
Q1 Q2 Q3 04 Q1 Q02 O3 4 Q1 Q2 Q03 4 Q1 @2 a3 o4

Production VI-DT
experimental Batch Lab
Scale

Production Vi-DT
experimental batch Pilot
Scale

Test optimation --

GMP Seed (MCB & WCB) -
GLP Vi-DT

Clinical Trial Phase 2 ----
Clinical Trial Phase 3 ----

Licensure

C WHO PQ 2019 alD

GMP Vi-DT (Phase 3)

PreClinical Studies
(Tox&imm Study)

Clinical Trial Phase 1
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Quality Data of TCV
BACTERIAL STRAIN
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Typhoid Strain (Parent Seed) biofarma
VI
Guidelines Typhoid Strain /
* Bacterial strain: * Salmonella typhi seed lot
— Single C6524
— Well characterized stock — The original isolate was
— Should capable of stably obtained from Dr. .Nair of
producing Vi polysaccharide NICED Kolkata India
— Passages performes 5x by IVI
Source : Production and Quality Control of Vi-DT Conjugate Vaccine, IVI.
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: Parent Seed y

™ 0a
Surnrnary of testing of each passage level andthe Master Cell Bank PCRPRIMERS 10
ey VI IET TES e (21312
Pas=zage oo Gram stain mDE-:nL-:;rln;r ﬁu??ﬂl-lug:nﬂaitan Dilution for | Curmulatve =1 IA-F =DiF
number = o TB aggy &M passage dilution OG AG TGALBCCGTTE GTACA, GCTT AL TG TECAMGATGCCTAC
=tli-R =DiR
1 O nel:’g'gur_nm NI NO 10° 10° COATGATCGCATOS TAG TGS GAGCARCGCCAG TACCATCTS
rods
Gram
2 oAy nieg Jtive MO MO 0 i0®
rods
Gram
3 0826 nieg Jtive MO MO 0 109
rods
Gram
4 0.984 nieg Jtive HO HO 02" o',
rods
Grm U.nitulrrn v
g circular utination ar e
5 1.0%6 nergo ?Em o I g.:- i 10 10
colonies el
o PCR done forone ofthe genetic detemminants | PCR done forthe genetic deteminants of
5(‘-3}5 INTERNATIONAL __ nwolved in i expression 1agella antigen "d" expressed byfHC:d alle ke
AL VACCINE INSTITUTE i.e. via B locuz . PCR amplification of #i8gen e
gt the wa Blocus
Lanes marked with box are CE324d, lanes marked with arrow are Ty

Conclugion: Both CG524and Ty? are group O Salmonella.

CERTIFICATE OF ANALYSIS

Growth char for serial dilution of Clinical Isolates of Salmonella Typhi
Tt YYDt e e st TE Flam
i i on (2o || o | pie | T | T TR0 | cga | o | TS |2
26ml ml
claten we logp | BN
aipied doiion Innooulum oz uil oolony | 100pl Bul pgiml 10u1 200pl
Results at NICED {Kolkata, India) confinm that the isolate C6524 was Salmoneiia Typhi Gyl
0.0, algmnm 0.0, 3l E0nm
PCR pe ed &t VI confirmed that the isciate CB524 contained the genes (fvi at the vial locus) for 3= | S.trr | 02884 | Kolkak K K 03T | o5& 2.8 pe=liue
: ; : e 3= | 5.ty [ AE1TE | Kelkam L L 0% | o053 35 posliue
i 2 s : 36 | 5.yt | BeRA1 | Kolkal ki R EES T pesline
< 3706 | 5.typwr | BA287 | Kelkak Fl El 03«2 | o558 5.2 posliue
i R arm [ Sty | oTemn | keikab ¥ ¥ |o&D | osm rd nosline
37T | S.tpwr | BTOTE | Kelkak ¥ ¥ 1ms | 0536 +.1 posliue
3753 | S.tppir | ATz | kclkan 4 4 1027 | o5 5.2 posliue
2 3756 | 5.ty | CBE24 | Kelkak ¥ ¥ o5t | oses o3 pesliue | poge | 10ms
3721 | Sty | CABTE | Kelkam ¥ ¥ 0743 | o=eq 22 pecslue
3752 | S.typwr | ©TOBT | Kelkak ¥ ¥ 1048 | oss5e 183 posliue
3201 | S.tpptr | oT4s Kelkak o I 1 O% o5 2.5 pe=liue
3512 | S.tywr | DA1B0 | Kelkak ¥ ¥ 10z | oss3 +.1 regale
325 | 5.typer | DBERs | Kelkam 4 ¥ 1ms | o= Z5 dioub b
< / 3= | E.bpprr | D120 | Kolkab A+ o+ e EX peliue
aze0 | S.bpewy | DTEEA Kolkab i d 1043 | Dzes +1 pesliue
3257 | 5.tk | EDEER | Kolkam A+ d O.4++ | D514 1.3 peeliue
3250 | 5.trai | EEDAE Kolkab i i 03+ | 0o EFT pesliue
3265 | 5.t | EBEER | Kolkal d d 05 0oEz 32+ peesliue
3576 | &.typit | G1484 | Kolkam Ei ki 1 [E=D 255 regale
3=7e | St | 31248 | Kolkak K K 0531 | 100 EEE] pe=liue
B L e iy g | e | oamec 1011 | s posiiue
C et ienry s NSl > e manufs - armalD
i Miudon totor [ 1:i0m [ 1:10m | 1:0m 15m | 1=m
Total dlludon o624 1: 250"

Source : Production and Quality Control of Vi-DT Conjugate Vaccine, IVI.
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Seed Production Process biorarma
Frozen seeq
| | | S. typhi
oooooood ——

| | I *+ Glycerol ocoooooOoO

[ [ oooooooao

o =) /| === | | =) ocooooooo

i h

J L 00000 O0OO0ODO

Frozen Seed - - ooooooOO

Parent/Master Master Inoculum S. typhi : : : : : : : :

Master Seed
S. typhi *Viability test
ldentity Test
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Results
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EXCELLENT IDENTIFICATIO
Strip APIZ0 EWw4.1
Profile 4404540
Hote CONFIRM BY SEROL.TESTS/ HIGHLY PATHOGENIC ORGANISM
Significant taxa %% 1D T Tests against
Salmonella typhi 99.9 0.82 | H2S 8% | | |
Next taxon %% 1D T Tests against
Salmonella choleraesuis ssp o1 0.33 ODC  99% | RHA 99% | MEL 20°%:
choleraesuis

4016 donesia PO BO 6 Te
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Acceptance Criteria .
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 Agglutinated Agglutinated (+) Agglutinated (+)
specific anti-Vi specific anti-Vi
serum serum
Viability Test - - 9.1 x 102 CFU/ml 9.2 x 102 CFU/ml
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Quality Data of TCV
POLYSACCHARIDE ANTIGEN
PRODUCTION
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Process Flow
(Vi polysaccharide)
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Clariﬁcation 8c‘°"-ce.ntrati0n
& Diafiltration Diafiltration

Cetavion
Precipitation

foia "-’-z.
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¥
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Permeate

%
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Fermentation

:
3%
%

UF/DF

4

Wash Et-OH |

Retentate (!l "

Trap on
filter

Conc A
& Di entration . Trap on filter
1afiltration Precipitation and wash
e Precipitate
g, T L W 5 W
& e 4:1}4:[{?2@0@[!-
4 ' < < 3] - : . -
UF/DF .
Sterile Impurities Dissolve
Filtration removal precipitate
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(Fermentation Profile) F
Growth Curve S. typhi strain C6524
40.0
35.0 =
30.0 ®
25.0
8 200 /
15.0
10.0
5.0
0.0
0 2 4 6 8 10 12 14
Time (hours)
—8—|V| —4—BFBatch-1 ~—#—BF Batch-2 =3=—BF Batch-3 —@®-—BF Batch-4
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Vi quantification ELISA

ELISA

St

e Gulk
Vil

st Buslk
i-2

Linea

(Std)

2
biofarma

Run Time (min): 30,00

Sample Amount 1,0000

Run Time (min): 30,00

9 Vi200 ug/ml 10 Vi400 ug/ml
Sample Name: Vi 200 ug/ml Injection Volume: 50,0 Sample Name: Vi 400 ug/mi Injection Volume: 50,0
Vial Number: i Channel: ED_1 Vial Number: 28 Channel: ED_1
Sample Type: standard Wavelength: na. Sample Type: standard Wavelength: na.
Control Program: ~ Free VI Bandwidth: na Control Program: ~ Free VI Bandwidth: na.
Quantf, Method:  Uji PRP vaksin Hib Diiution Factor: 1,0000 Quantf, Method:  Uji PRP vaksin Hib Dilution Factor: 1,0000
Recording Time: ~ 26/3/2015 12:02 Sample Weight: 1,0000 Recording Time: 2632015 12:33 Sample Weight: 1,0000

Sample Amount  1,0000

ap o a0

g

Wiy
00

P T I S

J

1-v- 11446

AN e N

SAMPLE 25.03.2015 (B)#10

1-¥1-11,410

T N

I1g.0. o IZd.O' o IEg.D' o 'ﬂ.ﬂ

Confidential

o s0 o o Ao da ﬂ,ﬂ o s o
No. | RetTime Peak Name Height ~ Area  RelArea Amount  Type No. | Ret.Time Peak Name Height ~ Area  RelArea Amount  Type
gt nC_ nClmin %  ugml min nC__ aClmin %
T 1148w 13730 4021 10000 26,117 BME' T 14l 2087 7208 10000 406384 BWB
Total: 1730 4021 10000 26117 Total: 208 7228 10000 408,384

HPAEC-PAD
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Polysaccharide Results .
biorarma
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
. . 0 . . . :
Protein <10 mg projceln/gr Vi NMT 1% weilght protein/weight Vi 4.55 mg
polysaccharide Polysaccharide
. . 0 . . . :
Nucleid Acid <20 mg projcem/gr Vi NMT 2% we.lght protein/weight Vi 6.26 mg
polysaccharide Polysaccharide
, > 2.0 mmol/g Vi . : :
>
O acetyl (Vi) o > 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 i
_ e e Agreed with NRA 2.39 EU/ug Vi
using LAL test polysaccharide
pH 7+0.5 7+0.5 7
Free Formaldehid )
<0.02% Agreed with NRA 0.000011%
Content
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Quality Data of TCV
VI-DT CONJUGATION
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Why Diphtheria Toxoid? bioparma
Carrier protein

Diphtheria toxoid
* Readily available at many developing country vaccine manufacturers.

* Inexpensive, so helps keep the conjugate prices affordable.
* Stable at pH used for conjugation

. . Translocation domain
Catalytic domain

Catalytic actvity destroyed during toxoiding

Spherical shape
Multiple carboxyl groups to attach
to spacer molecules

Receptor domain
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Process Flow
(Vi-DT Conjugation)

Vi Concentratiop,
& Diafiltration

DT Concentration
& Diafiltratiop,

DT Derivatization ‘C
Onjugation
d -
Vi-DT
‘ Bulk Vi-DT Dl'aﬁltration
& e
-
Sterile UF/DF
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Derivatization of DT

After derivatization about 13 ADH spacer molecules
bound to the DT

Control the number of spacer molecules
bound by adjusting EDAC concentration.

PROCESS CONTROL
Spacer (ADH):Protein 2.0 to 4.0% (w/w)

7 tn 14 enarar malariles nar T

Soure : IVI Presentation
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e HPLC Analysis

HPLC Profile Vi-DT Conjugate
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HPLC Profile Vi-DT conjugate

Research & Development Division
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AU

Confi

0.0055

0.0050

0.0045-

0.0040

0.0035-

00030
0.0025]
00020
00015~
0.0010
00005~

0.0000-

Konjugasi Vi -DT 0115

Vi-DT After
dialysis

Vi-DT Before
dialysis

1000

2000 200 2400
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Appearance

The Amount of
Hydrazide

Identity

Vi content

O acetyl (Vi)

Protein

Vi/Protein Ratio
Molecular size

Free Vi *

Confidential

Results (1)
Acceptance Criteria (BF) WHO TRS 987

Clear to moderately turbid
and colourless to pale
yellow

Information (TNBS)

Positive Vi polysaccharide

Information

Information

Information

>0.5,<1.0
Information

Information

Clear to moderately turbid
and colourless to pale
yellow

Information
Positive Vi polysaccharide

Information

Information

Information

Agreed with NRA

Information

Information

K Info Imunisasi
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Clear to moderately turbid
and colourless to pale
yellow

0.5 pg/ml
Positive Vi polysaccharide

153 pg/ml

237 pg/ml

171 pg/ml

0.89

Vi-DT : 1300 kD
11%
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Results (2) biorarma

Acceptance Criteria (BF) WHO TRS BF Product

Free Protein Information Information <5%
Endotoxin <100 EU/ml Agreed with NRA 37.8 EU/ml
pH 7.210.2 information 7
Residual content , .
(ADH) Information Information 1 pg/ml
Sterility Sterile Sterile Sterile
Specific Toxicity Pass Pass Pass
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Quality Data of TCV
FINAL BULK AND FINAL PRODUCT
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Process Flow FE s

(Final Bulk and Final Product)
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Final Bulk
Sterility

Vi content
Protein Content
Molecular size
Final Product

Identity (immunoassay)
Vi content

O acetyl (Vi)

Conjugate size/Molecular
size

Free Vi *

Endotoxin

pH

Sterility

Safety (Inocuity
Test)/Abnormal toxicity

Osmolality

Results

Acceptance Criteria (BF) WHO TRS BF Preclinical Lot

Sterile

45-55 ug/ml
Information
Information

Positive Vi polysaccharide
45-55 ug/ml
Information

Information

Information
< 50 EU/dosage
7.210.2

Sterile
Pass

Information

Sterile

Information
Information
Information

Information

Agreed with NRA

Agreed with NRA

Agreed with NRA

Agreed with NRA
Agreed with NRA
7.210.2

Sterile
Agreed with NRA

Agreed with NRA

4

| PPN

Sterile

49 ug/ml
41 ug/ml
1300 kDa

Positive Vi
polysaccharide
49 ug/ml

122.5 umol/ml

1300 kDa

11 %

12.5 EU/dosage
7.2

Sterile

Pass

287,7 mOsm/kg
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Toxicity and Immunogenicity Test Ak

biorarma
Immunogenicity : WHO TRS 987 and WHO TRS 927

83 Nonclinical immunogenicity studies

Immunogenicity studies in animal models should be conducted because they
provide valuable proof-of-concept information that can be used to support
a clinical development plan. In addition, immunogenicity data derived from
appropriate animal models are useful in establishing the immunological
characteristics of the Vi polysaccharide conjugate product, and may guide the
selection of doses, schedules and routes of administration that will be evaluated
in clinical trials. To ensure immunogenicity in nonclinical testing weaning mice
(younger than 6 weeks) should receive intramuscularly two injections 2 weeks apart
of the conjugate vaccine and Vi should be used for a control group. Anti-Vi IgG
should then be measured. The conjugate should induce a response that is at least
four times higher than the response induced by Vi, and a booster response should
occur after the second dose (100). Immunogenicity studies of Vi polysaccharide

Toxicity : WHO TRS 927

In Process and Will be finished on June or July 2015
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Next Plan
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Manufacturing Preclinical Protocol for

Clinical lot for result will be hase 1 CT on CT Phase 1 on
CT on June received on P Q4, 2015
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