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Vaccine Formulation Development m‘!

Adjuvants
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What are the mineral adjuvants?.

»  Aluminium oxyhydroxide
s AIOOH
« Boehmite (France)
* Goethite
e A{OH)3
+ Bayerite
« Gibbsite
« Nordstrandite
«  Aluminium hydroxyphosphate
o AHOH) (PO, 1,
% Calcium phosphate '(no more used today)
o Ca(OH)(PO,), !

f Today, | will present resuits on Aluminium
oxyhydroxide
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Vaccine & Adjuvants
AIOOH [ AIOHPO,

® ALOOH / AIOHPO,

= Adsorption At pH:7 Choose AIOOH for Antigens with IEP <7
Choose AIOHPO, for Antigens with [EP >7

Needed or not, inregard to the antigens

® Donan Effect
Exp / AIOHPO, Buffer pH 7.0
e PH penviron. : # 5.2

AIOHPO4 4 4 4 | == m = | == = =y = =
T 1 1
+ + + P T T R R
5 7 1 ALOOH
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Characterization of Aluminum oxyhydroxide

@ Physico chemical Characterization
e surface area measurements (Nitrogen adsorption BET )
e Crystalline (X ray diffraction)
o Particle size (Laser diffraction)
e Viscosity
e IPE {Zeta potential)

@ Adsorption capacity with antigen
e Tetanus
o Diphtheria

& Activity on mice or guinea pig
e Tetanus
e Diphtheria
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Structure of Aluminium oxyhydroxide”
by X-ray diffraction

on Boechmite
X AIOOH
OH
120
o 100
10A Sheets of hexagonal aluminum gg
Octaedric Aluminum x
ANOID, : 0
5 4 2 20 1 0
The X-ray diffraction is used to define: i
- product structure,

- identify the form of thin aluminum compoun
- define the level of crystallinity . JRO U
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Structure & texture of Aluminum oxyhydroxide

Sheets

m Pellets
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Texture of Amulinum oxyhydroxide by Cryo
Microscopy (cryo TEM) & Nitrogen adsorption
AIOOH 100Tm-— -

\20 nm

100 nm :
(250 4 400 m2p’
From Cryo microscopy, pellet size is determined. .
From Surface area measurements , the texture of the pelletis - v
determined
DY e | n
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Structure & texture of Aluminum oxyhydroxide

oH

Sheets

mm Pellets
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Texture of aluminum oxyhydroxide
By laser diffraction

« The product is thixotropic.
*Pellets form aggregates linked by hydrogen bonds

*These aggregates are stable. Over time (after 3 years), the aggregate size
increases slightly

* The dissolution of these aggregates is possible at pH = 2

SANOFI PASTFUR v ) w

Structure & texture of Aluminum oxyhydroxide

oH

u OH
A
Sheets
nm Pellets
N
RS & Aggregats
.......... SRR 1M e pm = % i
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Scale

Surface Charge

® pH of vaccine are about 7
o At pH=7, surface charge of AIOOH is
positive
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Adsorption of Antigen on aluminium adjuvant

Impact of antigen adsorption on adjuvant depend on
- Nature of antigen
- Surface charge of antigen and AIOOH
- Particle size of antigen and AIOOH
- Texture of AIOOH
Example : Protein size (160 KDa) is too large to enter into micropores of

the gel. The adsorption of anngen occurs mostly at the surface of
AIOOH aggregate

Antigen
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Structure & texture of Aluminum oxyhydroxide

OH -

n Sheets
nm Pellets
A
- > L 11} B
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mivaccines Physxco chemlcal |
haracterlsatlon of. the m@erface :
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Analyse of adjuvant and antigen interactions

@ Characterization by physico-chemistry
o Adsorption capacity,
o Isothermal Titration Calorimetry

® Modelisation of the adsorption capacity

et ottt
eanauion

»
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Adsorption capacity of the antigen on the adjuvant

Adsorption Tsoflicrni of

AThnity of anfigen on AIOOH
antigen on AIQOH |

Adsorption capacity of Tetanus & Diphtheria

supplier 2 supplier 1
2% T (ot} L

° supplier 2 B T — tvpnenenss
2= T "
o<
82519 - Lo “
& o supplier 1 H g
« g @ i
o -
22w -
RS . J

0 0 M X 0 K0 60 X !

. .

antigen (Ltml)

cavmae of mjactial

e_':
Bt
3 3

R

Y

Kcatnole of inecant
Y

The adsorption capacity depend on adjuvant and
< antigen characteristics
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Depending on physico-chemibal characterization, the adsorption
capacity goes from zero to high value (2.4 mg/mg Al)
The more the adjuvant crystallinity is low (high value of fwhm?®), the more the

adsorption capacity is high

The more the adjuvant IEP is high, the more the adsorption capacity is high
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® Adsorption capacity of T & D were
I 2 measured with several Aluminum
s adjuvant
. < )
e . 'g o] = H ] -t
oot o ) -
Someis 10 1943 4e crystalknitd vm ;y':: 1EP bayer BET Hayar
LS ) -
..... . -

AcﬁVity of Tetanus & Diphtheria

# Different adjuvant samples
(different characteristics) were
formuiated with Tetanus and
Diphteria

@ Activity of tetanus were measured
on mice
e Samples with low adsorption
capacity had no activity
@ Activity of diphtheria were
measured on guinea pig

(@]

(@)

)
@)

st

o
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Depending on physico-chemical characteristic of the adjuvant,
the activity for Tetanus and Diphteria vary from zero to high value

in a DT vaccine
SANOFI »a47f
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Relation between Adsorption capacity and

Activity
65 .
60
-
554 R%= 0,73 . e
50 be .
%] 3 .
40+ LRy
35+
s ,°
T
05 1 15 2 25

Cads D
Adsorption Capacity D vs Act D

Adsorption Capacity Tvs Act T

the more the adsorption capacity is high, the
more the T & D activity is high

G SP-Suppier
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Influence of aluminium oxyhydroxide supplier
and antigen batches on adsorption capacity

The Tm and the particle size of the antigen g%
has an impact on the adsorption capacity Lk s
The structure of the gel has also an impact o ot
on adsorption capacity I ot E
o I

o I

batch1 baichZ | batchl  batch2

c The adsorption capacity may be predict by
the quality of the antigen and mineral
adjuvant

-
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Influence of adsorption capacity (Ads C) on
activity

@& Analysis of different
antigen batches adsorbed

on one batch of one -
adjuvant - ; i O
(' g O
C High AMC ., low AdC £ eyt -
the more the adsorption capacity is
high, the more the activity is high
SANOFI PASIFUR .

Efficiency and Robustness

& To get robust and efficient product, formulation development have to take
into account aluminum adjuvant and antigen characterization and
interaction :

@ Aluminum adjuvant characterization is key to understand adsorptio}\ and
non adsorption of antigen.

# The need of interaction characterization between adjuvant and antigen is
key for efficiency and robustness of the multivalent vaccine.

SANOFI vV UK \._) P

exavalent vaccines — Formulation

@
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Formulation Development
- Pre-Requisite -

Product knowledge

e Antigen Manufacturing / purity profile, pH, buffer,
contaminants

e 1st stability data ( / bulk )
- Supportive data for the process definition
- Adsorption requited for stability or not

o Adjuvant ? & Interactions ?

o Concentration targeted range : Adjuvant and
Antigen

o Administration route

SANOF| a2 Ul o Jp

Formulation Developmeni

o Excipients and conditions screening
e Optimal pH and buffer conditions
o Optimal Excipient concentralion
Avoid excipient from animal origin and not well characterized

@ Formulation optimization
e Adsorption
e pH
o Mixing order

@ Process optimization
e Mixing impact
e Filling
o Container impact
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Vaccines & Excipients

If we observe an excipient effect ( positive or negative ) on the antigen
stability, it can be due to its:

« Chemical properties
® Physical properties

& Structure

o Eg:
NH, ~ G- R, with ¢ R,=0or$
R, ¢ R,=NH, or linear chain (-0-C..., -COH ,-NH-C
C-C=C ,-CC- .)
s> urea ( NH,-CO~NH,)
e B
SANOFI a8kl v g N
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Hexavalents vaccines
Impact of adding order

Impact of antigen adsorption on adjuvant

Depending on antigen affinity for adjuvant

Desorption may occur that may affect efficacy

——  Combinations

Antigene 1
Antigene 2

\fomposmon change

~ Optimization and il of Adsorption & Unad
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adsorbed / unadsorbed antigens
~Stability issue -  Polyoside

= Antigens : adsorbed
& .
unadsorbed @ (]

Exp. HA-Vi
[
O-Acu(yll
120
100F a a
I of a min P1 i P2
3 TS| Vi stability
o + + " at25° C
TO 1 3 N 6
mois
SANOFI )

Temperature effect on antigens adsorption

e adsorption force = f ( time ) at various temperatures

100
g ““F P
o
g ol F_._
g -
n >
g 40,
3 /
@ 20
g 4°C
- 0 TA T
0 5 10 15 20 25 30 35
temps (jours)
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Stability / Compatibility
- Hexavalents vaccines

12h—
2h 017h 2h wo sﬁr pH OSh
L phus

carb. b. PRPC

PRPC
PRPC
. ) PRRC

Impact of addition order

Addition order for : D,T, PO, & PRP-T ; Adsorption on AIOHPQ,

A
>\,~»»/».P§\

L 24h
AD AT
B S
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Influonce de I'ordre d'addition dos composants du mélange
125000
100000

75000
50,

= e W, D

g

25,

g

om 5nu mnu 'vm wnﬂ om sm wau mm wm n«u :m wm "ouu wutl

GeiC,D, T, R PO4, PRPT ’ GeiC,D, T,PO4, PRPT, R 1 GsiC, R D,T,PO4, FR"?

®R(d) oD 0T aPRAT |
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Interactions
Container Impact

= Case of a New vaccine sensitive to free silicone and pH change

Critical parameter atudy on new vaccina
sccoferate atudy (25°C )

St Paunger /-
Bud giasa type t
syringe

* Costed polymat /
Bekad shicons myringe

« Primary packaging effect is clearly seen on our critical parameter

SANOFI it

Hexavalent Vaccine Formulation

o~ The vaccine formulation knowledge allow
us to get a stable and complex balance
between antigens & adjuvant.

Finally, hexavalent Vaccine formulation is a
case by case development depending of
the adjuvant and antigens characteristic

Vaccine Formulation need to be Controlied

@
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Perspectives

= New technology is currently developed to :

e Facilitate stability
e Prevent cold chain break
e Prevent antigen adsorption

o Develop multivalent vaccines with more than 6
antigens

e Product multivalent as required by countries
needs

SANOFI "« .

SANOF! -




S2-2 US-licenséd Acellular Pertussis Vaccines
' William Egan (PharmaNet Consulting, former FDA CBER)

This presentation will discuss the various US-licensed acellular pertussis vaccines, including
the acellular pertussis combination vaccines. The presentation will cover the recommended
US immunization schedule for infants and children with an emphasis on how the various
combination vaccines fit into that schedule. The presentation will provide the composition of
the acellular pertussis vaccines regarding the particular pertussis components of the vaccines
and the assays that used to determine vaccine potency. Finally, the aluminum adjuvant
contents of the licensed acellular pertussis vaccines will be presented along with a discussion
of current thoughts regarding the safety of the amount of aluminum that children may receive

from the US-recommended infant immunization schedule.

—107—
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Sl c»éh‘s‘e‘d ‘A‘c;é‘“l“tl‘u‘la‘r‘
ertussis Vaccines

William Egan, PhD

Former Deputy Director and Former Acting Director
Office of Vaccines Research and Review, CBER, FDA

m

US Immunization Schedule
for Selected Vaccines: ACIP Recommendations

- DTaP
o 2, 4, and 6 months; 15 — 18 months; 4 — 6 years
o The 4™ dose may be administered as early as 12
months provided at least 6 months have elapsed since
the 3 dose
- Hepatitis B
= Birth, 1 — 2 months, 6 — 12 months
o Administration of 4 doses of HepB is permitted if a
combination vaccine is used after the birth dose

US Immunization Schedule
for Selected Vaccines: ACIP Recomnmendations

- I[PV
= 2,4,6— 18 months; 4 — 6 years
o If 4 or more doses are administered prior to 4 vears of
age, an additional dose should be administered at 4 — 6
years
» Hib conjugate
© 2,4, 6 months of age; 12 — 18 months
e If PedVaxHib (PRP-OMP) or Comvax (RecombivaxHB,
PedVaxHib) are administered at 2 and 4 months, a
subsequent dose at 6 months is not indicated ; a booster
dose at 12 — 15 months months is required for infants
who complete the 2 dose schedule prior to 12 months

United States Pediatric Immunization Schedule:
Advisory Committee on Immunization Practices

t for Aged 0 Through 6 Years—United States » 2011
For those who tall behind or start inte, ses the calch-up schedule

[ ) ‘4 [ CER R
Vaccine ¥ AQO P g month monthe monia monthe reonths monits monihe monthe yess  years
© Heparns B HepB Hop8 HepB
Fobnar’ L S neper
ooy
Pighmens, Tetwnun, Partsssss” one  DWp oY e oTer OTeP  switet
o’ o

Hasmophite nRsnzso hoa b’ Hb  tb et Ho
Proumococcal pov POV eV pov o ppsv. i
tnacass Pobovinug WY v wy

. Rga
ansy Influgns (Yearty) oo
Weasien Mumph, Subets’ uup eg srcmon? wun T
Vanceta® Varicea sesomivon® Vacate
oot A Hoph (2 doses) [ Henascrios -
Meningezocc”
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Current US-licensed
Acellular Pertussis Vaccines

Infanrix {(GSK Biologics): D, T, aP (6 weeks to 7 years of age)

Daptacel (Sanofi Pasteur, Ltd): D, T, aP (6 weeks to 7 years of age)

- Tripedia (Sanofi Pasteur, Inc): D, T, aP (6 weeks to 7 years of age)

» (can be used to reconstitute ActHib —TritHIBit)

Kinrix (GSK Biologics): D, T, aP, IPV (4 years to 7 years of age)
Pediarix (GSK Biologics): D, T, aP, HepB, IPV (6 weeks to 7 years of
age)

Pentacel (Sanofi Pasteur, Ltd): D, T, aP, IPV, Hib (6 weeks to 5 years of
age)

.

Boostrix (GSK Biologics): T, d, ap (10 years of age and older)
Adacel (Sanofi Pasteur, Inc): T, d, ap (11 to 65 years of age)

N

s

Pertussis Antigen Content
of US-licensed Pertussis Vaccines

Infanrix

Daptacel 10 5 5 3
Tripedia* 23.4 e 23.4 -
Kinrix 25 - . 25 ’ 8
Pediarix 25 ~— 25 8
Pentacel 20 5 20

Boostrix 8 - 8 2.5
Adacel 2.5 5 5 N 3

*Pertussis antigens produced by the Research Foundation for Microbial
Diseases of Osaka University (BIKEN), Osaka, Japan

Potency Determination for o
US-licensed DTaP Vaccines -

- “Diphtheria and tetanus toxoid potency is determined by measuring
the amount of neutralizing antitoxin in previously immunized
guinea pigs. The potency of the acellular pertussis components (PT,
FHA, and pertactin) is determined by enzyme-linked
immunosorbent assay (ELISA) on sera from previously immunized
mice.” — From the Infanrix package insert

“Both diphtheria and tetanus toxoids induce at least 2 units of
antitoxin per mL in the guinea pig potency test. The potency of the
acellular pertussis vaccine components is determined by the
antibody response of immunized mice to detoxified PT, FHA, PRN
and FIM as measured by enzyme-linked immunosorbent assay
(ELISA).” — From the Daptacel package insert

D and T Antigen and Aluminum B

Contents of US-licensed Pertussis Vaccines
Do ‘ Aluminum »Adgiitionﬁl '

Infanrix
Daptacel 15 5 0.33 Contains 3.3 mg of 2-PE,
not as a preservative

Tripedia 6.7 5 0.17 Contains trace thimerosal
(< 0.3 y1gHg/dose)

Kinrix 25 10 0.6

Pediarix 25 20 £0.85

Pentacel 15 5 0.33

Boostrix 5 2.5 <0.39

Adacel 5 2 0.33 Contains 3.3 mg of 2-PE,

not as a preservative
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US-licensed Vaccines and
Aluminum Content

« “The amount of aluminum in the recommended
individual dose of a biological product shall not exceed:
(1) 0.85 milligrams if determined by assay
(2) 1.14 milligrams if determined by calculation on the basis of the

) amount of aluminum compound added;

(3) 1.25 milligrams determined by assay provided that data
demonstrating that the amount of aluminum used is safe and
necessary to produce the intended effect are submitted to and
approved by the Director, Center for Biologics Evaluation and
Research.” -- 21 CFR 610.15 (a)

+ The “norm” has been that single doses do not exceed
0.85 mg of aluminum; dialysis patients may receive 1.0
mg of aluminum per dose of HepB vaccine.

- The CFR has recently been amended to allow exceptions.

US-licensed Vaccines and
Aluminum Content

« Federal Register /Vol. 76, No. 71 /April 13, 2011 /p 20513

“The final rule does not alter the existing requirements
regarding the amount of aluminum in a biological product.
Instead, in a change that is analogous to the one FDA
issued in 1981, involving the groups who were at high risk
of contracting hepatitis, the final rule allows either the
Director of CBER or the Director of CDER to approve an
exception or alternative when the Director determines that
a biological product meets the requirements for safety,
purity, and potency for the conditions for which the
applicant is seeking approval, but contains an amount of
aluminum that is higher than currently permitted by

© §610.15.”

Aluminum Content and Vaccine Safety

. Concerns about the use of aluminum in vaccines in the late ‘90s
prompted a Workshop, sponsored by the US National Vaccine
Program Office, on aluminum in vaccines in May, 2000. The general
use of aluminum salts in vaccines, as well as pharmacokinetic
studies, were presented at the meeting [Keith LS, Jones DE, Chou CHJ.
Aluminum Toxicokinetics Regarding Diet and Vaccinations. Vaccine, 20: 8-13 - 817
(2002); Baylor NW, Egan W, and Richman P. Aluminum Salts in Vaccines —a US
Perspective. Vaccine, 20: $34 — $39 (2002)]

In their overall summary of the Workshop, Eickhoff and Meyers
noted that “Based on 70 years of experience, the use of salts of
aluminum as adjuvants in vaccines has proven safe and effective.”
{Eickhoff TC and Meyers M. Workshop y: Alumi in Vaccines, Vaccine,
20: 51 - 4 (2002)]

.

Aluminum Content and Vaccine Safety

+ According to a recent pharmacokinetic study by FDA, the risk to
infants posed by the total aluminum exposure from the entire
recommended series of vaccinations over the first year of life is
extremely low. [Mitkus RJ, King DB, Hess MA, Forshee RA, Walderhaug MO,
Updated Aluminum Pharmacokinetics Following Infant Exposures through Diet and
Vaccination. Vaccine 29: 9538 — 9543 (2011)]

These pharmacokinetic studies utilized updated parameters for

< Cwyrent recommended vaceines for infants

.

2

Baseline aluminum levels at birth e
Current data on how the body accumulates aluminum - :
Current inf()nm\timi on aluminum elimination L B : o
More accurate information on how quickly aluminum spreads away from
the site of injection R
- Current data on safety levels for aluminum in the body
» Current information on infant weights
. The calculations were based on the maximal amount of aluminum
that an infant could receive during the first year of life

3

a

>




Aluminum Content and Vaccine Safety

“Our results indicate that body
burdens of following maximal
exposure to aluminum adjuvant
do not exceed those based on an
- accepted regulatory standard of
safe aluminum levels, i.e., the
MRL established by ATSDR.”

MRL: Minimal Risk Levels
ATSDR: Agency for Toxic Substances and
Disease Registry

Vaccine Additives and Residuals

For a listing of vaccine manufacturing additives and
residuals, see:
TM Finn and W Egan, “Vaccine additives and manufacturing residuals

in United States-licensed vaccines” in Vaccines, 5th ed., SA Plotkin,
WA Orenstein, PA Offit, Eds., pp 73 — 81 (2008)
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Bavior ot al. (2002) Vaccing 20, $18-523 “Aluminum adjuvants have a demonstratad safety profile of over six decades;
however, these adjuvants have been associated with severe local reactions such as erythema, subcutaneous nodules and
cantact hyporsensitivity.”

Thoaton ot ol (2005) ¥accine 23, 1515-1521 “A tolat of 647 subjects ware lmolhd.knl {35%) received a dTpa formulation
with 0.5 mg siuminium, 200 (32%) & formulation with 0.3 mg aluminium and 214 (33%) a formulation with 0.133 mg
atuminium. (B}) No clsar differonce between study groupa in local or general side effects was domonstrated.”

Jaflerson etal. (2004) Lancet infoct. Dis. 4. 84-90 *In young children, vaccines with sluminium hydroxide caused
significantly more erythemna and induration than plain vaocines (odds ratio 1:87 [95% Ci 1:57~2:24)) and significanty fower
raactions of all types (0-21 [0-15-028}). The frequencies of local reactions of all types, collapse or convulsions, and
persistent crying or screaming did not differ batwoen the two cohorts of the trials. In older children, there was no assodiation
betwaen expasure to aluminiumecontaining vaccines and onset of (focal) induration, swelfing, or a raised temperature, but
there was an assaciation with local pain lasting up to 14 days (2-05 {1-25-3-38]). W found no evidence that aluminium saits
in vaccines cause any sorious or long-lasting sdverse events. Despite 8 lack of good-quality evidence wa do not
recommand that any further research on this topic is undertaken.”

Knuf ot al, (2006) Vaccine 24, 5627-5638 “In the first study phase, DTaP with no aluminum induced the highest frequency of
ETS and faver. All other candidate vaccines caused lower rates of local and general reactions than the reference DTaP*

“When injecting into mouse footpad, rabbit back skin and mouse quadriceps

Kataokn ot ol 2009) Vaecing 27, 1081:1608
muscls, the imported vaccines induced much severer i on and tissue injury ing to Japanese DTaPs
irrespoctive of animal species, injaction site and injection volume suggesting that these vaccines may induce stronger local

&NID

el leroniaes]

WHO requirements (TRS800, 1990)D& X757

TRS800 p93, p111

"If national requirements differ from these
requirements, it is recommended that the
former should be shown to ensure that the
vaccine is at least as safe and as potent as
that prepared in accordance with the
requirements formulated below."
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Figure 1. Incidence of diphtheria in Japan, 1945-2005
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Cases: Qata before M:uh 1999 were based on “the Statistics on
Commmuncible Diseasers 0 Japan . .
Data atter Apnt 1998 were based on the Natwnal Epidennologeal
Surveitance of infectious Diseases.

Deaths: Vital Statistics of Japan (Misistry of Health, Labour a0d Weltare)

IA& R g 1ASR 27: 331-332; Docember, 2006
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BEDU 7 F o OREN, AHEOFMIL, EAMICERRBICE S ZLLRoT
W35, 52T Behring LB 4T o7 1901 EDF—E ) —IVEZEWIRIZLD |
AR BRARENTEL Lz, T, MRS TEEERTHY | BROPAIC
LV IBENTIRE L DERICESL, MERSOFME (I OFFEIT, Ttk
B 72 5507 O BRIREOITAT 5 DIZREETH 528, EAMICIIBERICREZE LT TEY
THHETH D, F-AEEREXU 7 F U OFRMEIL, 1945-1956 FEDOA XU R[EZF
HREELORPERBRRBR T, BB~ T AOMAKEAR CHIETETHDL Z L
PHEERSH, 2EEAEE V7 FUOEMHEFMIT. ZONMRRICLVITORTE
TWB., TIT V0BG WERELRRY . BRI 7T OERICE ) BROTST
72 720 | BRERMOE SR E A REEIC 2 B, HEo T, 2Ok D RERETOHMM
SEE T L7 LIS, $Y 7 7 BRCHER R OREE R IR BT - Lok
%,

BERRBRIT, ABREMLKD U 7 F Uk 5 RS D AR R LML M T 2
EDITATH, L LEESIGRR LR OV EE 2 RBRICEAAL Z 2, £
BEE9IC b RERAIC B BN D B, o CHEE BRI X AR THED Y 7 F LD
FESHELER I FTRE T 5 28, M ROR BRI HIMEOFMIIRETH D, T72bbAE
iR AN D BRI 21T, HEFOBEFASHNLORYIZL ) RBEICHE
DR D AR HERR T & 720y,

U 7 FNTHEROIEREFEEOLTH Y | BN B DO AYTE TR E R X
JROERE L 7 B EREMN D D, ERICIIREY A ML L OFEEED, P KR
BOIEMD D VIR EBET 5 OIXES T, FRICRIRMARES 21X TLR RIS
ENLCHA MIAVFEST Doy MERZRTLORH A, 29 LEEED
HEWOBEPLDEBENRLETHY PRI I F Db b5 EYEEDR
L EREOHSINVBETH D, BRMBIRGEHETEYEEOREICLY, £
DEFICES L BIRSOFIBENTIRE S 725, BRFFMA R v b & AKOREERCER
Hlc BT 5 2 L T, BUREHMERERIC X WG e v FOFMME, REMESBETES
PEZLNTEY., MPIZEAREDEFE MRS LIE LD, L ZOHERE
T BT, BOREREME U 7 F v mEICER U mERERENHIR &
72 b, EFERNT, BURORBES &R EZRE L THRRZ,
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Regulations and scientific bases
for vaccine evaluation

Yoshinobu Horiuchi, Ph.D.
Ex-Chief, Lab. PertusﬁiIsIcg\d Endotoxin Control,

Disclaimer

This presentation is based only on my personal scientific views
but not reflecting official views of any institutions .

General vaccine evaluation system
& ﬁg\ ig3 ? PRt X el

Production procedures for split flu vaccines

2) Purified virion (inactivated?)
mp DOC or STDC treatment

ampF raction containing

=3 Split virion :
whole virus components

Used for formulating Arepanrix or Fluvax

(Summary Basis of Decision (SBD) AREPANRIX™ HINL
AS03-Adjuvanted HINL Pandemic Influenza Vaccine, Health Canada),
(Fluvax® vaccine 2011 (TT50-3839) Data sheet Octaber 2010)
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