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Application;

b. EMEA/CPMP/BWP/214/96 Note for Guidance on harmonization of
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Recent Development of New
Vaccines: HPV vaccine [Gardasil]

Locia H. Lee, M.D.
1.8, Food and Drug Administration
Center of Biotogics Evaluation and Research
Office of Vaccine Research and Review

fig 14 0

Qutline

E3

Compuosition
& Indications
® Efficacy
- T
® HPV 16118 naive woman {per-protocol)
% Regardiess of HPV baseling status (naive + nonnaive)
# Nomvacting HPV types.
w Genial werts
® HPV €/11 ngiva women {per-protocol)
® Regardiess of HPV baseline status {naive + non-naive)
% Mon-vaccing HPV types
Safely
Concomitant vacsine evaluation; Hep B
tmmunoliogical Bridging to gids 9-15y
Phase 4 commiiments
Taiwan regulatory review perspective 2

Gardasil: Description

e Each (.5 mi. dose coniains
~ 20meg HPV S L1 VLP
= 40 meg HPV 11 L1VLP
— 40 meg HPY 168 L1 VLP
- 20 meg HPV 1B L1 VLP
— Adjuvant: 228 meg aluminum

& Administered 0, 2, and 8 manths iM

Gardasil:
Proposed Indications

& Prevention of HPV 16/18 related:
~ Cevical cancer
-~ Carvical AIS
~ CINZandCIN3
— Vulvar and vaginal cancer
— ViN 2 and VIN 3
— ValNZand ValN 3

u Prevention of HPV 6/11/6/18 relatec:
-~ CIN grade 4
- Genital wars {condyloma acuminata)
— VIN grade 1 and ValN grade 1
~ HPV infection

AlS = Adenocarcinoma in situ; CIN = Cervisal intraepithelial Neoplasia;
VIN = Vulvar intrazpthelial Neoplasia; ValN = Vaginaf Intraepithelial Neoplasia 4

Efficacy Endpoint for Preventive HPV Vaccines
(Cervical Cancer)

Nov 2001 VRBPAC:
— CIN 2/3 histology, AlS, or worse with virology

# Sermlogy:

- Less senrsitiva than molecular technigues in establishing that a new, or
incident, infection

- Diogs not distinguish persistent infection from an infaction that has resolved.

Both incident and persi i (starting during the irial) have been
preposed as endpoints in HPV vacsine trisls.

Cont Efficacy Endpoint for Preventive HPV
Vaccines (Cervical Cancer)

Cont, choice of efficacy endpoinis
E incidend HPV infection

— Foew thousand participants, rapid cases accrusment

— Short duretion of follow-up + time to trial compietion

— However, exlensive PAP smear + HPV tesiing on al irial participants,
plus colposcopy and biopsy

& Prevention of HPV infection

- Decreass in circulating HPV in a population would be dificut to
guantify in the contexdt of an efficacy study

~ HPV infection: asympiomatic, iransient

- 111z usually symptematic disease that brings patients lo elinicians and
irial particy to the ion of clinical ir igal Difficult to
determine whether a vaccine prevents the infection of interest, or
whether the vaccine induces an immune response that contains and
clears HPV infection, before disease becomes apparent.




Cont. Efficacy Endpoint for Preventive HPV
Vaccines (Cervical Cancer)

Cont. Efficacy Endpoint for Preventive HPV
Vaccines (Cervical Cancer)

Cant, choise of efficacy endpoints
& Pargistent HPV infection

-~ Same as for p tion of HPY
— Optima! inletval in which infection would be considered ‘p
not readily apparent

& Cyiology (i.e., Low-grade squamous intraepithelial
tesion {L.SH) atypical squamous celis (ASC) on PAP
smear)

~ Prevenfion of persistent LBIL woutd tate irdo fewsr rappal Pap
smeats, colposcopies znd biopsies [cinical benefi]
— In U8, LSIL eyiology by itself is an insufficient basis to treat

Cont. choice of efficacy endpoints

E Histology
-~ Dx of CiN1 is more definitive than cyiology resulls, but required bx
~- risk of CIN 1 progressing to cancer is fow. Vaccine efficacy
overeslimated for prevendion of CIN1

e: Cervical cancer not feasible due fo long duration of
follow-up {7-12y) + standard of care to treat CIN 2/3

Gardasil BLA: Protocols Contributing to
Combined Efficacy Analysis

Gardasil:
Protoco! 013 Substudies

E 005: "Proof of Concept” Phase il Trial for HPV 16

= 007: Quadrivalent Dose-Ranging, efficacy for
prevention of HPV infection

¥ 013: CINWarls Efficacy Study
e 015: CIN 2/3 Efficacy Study

Subset
E Hepatitis B concomitant use

k& HPV 16 immunoiogical bridging study to
girls 9-15y

HPV [Gardasil®]:
Efficacy studies

¥ Four studies (Protocols -005, -007, -013, -015)
~ [ouble biind, mndomized, placebo-control studies
~ Multinations!
¥ Uniform eligibliity criteria: age, fife time partners, no
abnommal PAP
x Congistent surveillance methods:
— Algorithm for PAR tests + colposcopy referral
~ Centralized lzboratory processing
- Standard case definition
- Interpretation by designated pathology panel
* Prospectively defined stafistical analysis plan

Comparison of Stady Design:
Numbor of Subjects, Median Age, and Daration of Fotfow.up in Efficacy
Population

Subjects Protocst 008 Protocal 007 Protocol 013 P i

N 2391 23] 5442 12161

¥ Vaccine 1183 6 2T B0B2Z

# Placeho 1138 as a5 ]

Median Age 28 yr. 20 yr, 20 yr. 20 yr.

gRange} (1625} (13-24) {1624} 115-26)

Rean duration of

m&w‘“:n 3.1 years 2.4 yeare 1.7 yours 1.4 years

Total number of subjects with data for cervical disease efficacy = 20541




Role of Baseline HPV Status and Endpoint Counting for Prophytactic Vi

Role of Baseline HPV Status and Endpolnt Counting for Prophylactic V;

Efficacy Analyses
Baceling HFY HEVG-reiated | HPVA1-roisted | HPV TScelatsd | MOV 18-vefated
Naive to i 4
vaccino HPY Vo5 Yes Yeu Yas
typs
Postiive HIV S
or 11, Naive Ho No Yes Yes
16n3
Pastve HPV 16,
siaien for GH3HE Yes Yes He Yex
Positive HPV 48,
Hadve BHAME Yes Yes Yes Mo

Nalve: Subjects sercnegative Day 1 and PCR negativa Day 1 through Month 7 15

Efficacy Analyses

Baseline HPY HPVE-related | BPVS.related | PV ISaeiated | HPV 1B-relstos
Nafve o 31l 4

vacoing HPY Yes Yas Yes Yes
1ypes

Positive HPV G or

11, Nabve 1618 He e Yes Yes
Positive HEV 25,

iaies for EATIIE Yoz Yes Ko Yes
Posttve HPV 18,

Naive BHAIES Yes Yoz Yar Ko
Note: Non-HPV 6, 11, 16, 18 relatad di not included in

Efficacy Analysis Populations

® Per Protocol Population for Efficacy (PPE): Received all
3 vaccinations, naive {o relevant vaccine HPV type
through Month 7, did not deviate from protocol; cases
counted afier Month 7.

B Modified intent to Treat-3 Population (MITT-3):
Received at least one vaccination and had any foliow-up
visit one month after dose 1. Cases were counted from
30 days after dose 1.

Subjects were included regardless of baseline HPV
status (nafve + non-naive)

Endpoints from Efficacy Protocols
(Protocols 005, 007, 013, and 015)

Primary Endpoints:

E HPV 16/18 related CIN 2/3 or worse {015, combined analysis]
u HPV 6/11/16/18 related CIN [-013]
w CIN grade 1
w HPV infection
4 {}:IOPV 6/11116/18 related External Genital Lesions (EGLs}
18]

Other Endpoints

Other Endpoints of Interest:

& HPV 16/18 related EGLs
e CIN 2/3 due to any HPV type and non-vaccine
HPV types

¥ EGL due fo any HPV type and non-vaccine
HPV types

Efficacy Against HPV 16/18 CIN 2/3 or
Worse

—Cervical AIS

~CINZ2and CIN3

- Cervical cancer




Analysis of Efficacy Against
HPV 16118 Related CIN /3 or Worse

Anatysis of Efficacy Against
HPV 1E/18 Related CIN 23 or Worse
{Pretocols BOS, D87, 613, 845}

{Protocol 015)
Garduslt Piacebo
Necon2 NeBOTE
Popuintion k| Moot b eme | N P T e m
$08%
PPE samt a oo sz 1 om o b vy
38.2%
MITT-3 e | e 08 srs | om LR Wt
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PPE: Hallve e af vaccine, caes Golted after Month 7.
MITTS: !MW:MWMIW.M“M!MMMM. cases counted 35 Gays
pant-done 1,

%

Analysis of Efficacy of Against HPV 16/18 Related
CIN 2/3 or Worse by HPV Type ~ MITT 3 Analysis (Protocols 608, 007, 813, 015)

Gardaztl Placebo
Netbzee H=162¢3
HPY Type B Y pcigenee | 0| eS| inciienca m
P16 | et | s 05 oso6 | 184 s t;:' -52::”
HPV-18 | esu | 7 ooa | eses | 62 (J:—; f‘m

WEEES Tncluded w-mwmmﬂm:mmumlwwam caRes cokmiad 35 days
posidont t.

2t
Analysis of Efficacy Against
HPV 6/11/16/18 Related CIN
(Protocol 013)
Gardusit Plattho
N=2T47 N=£¥25
No, of No. of Efficacy
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0%
PPE 2240 [} [ 2258 | 3 10 BT A,
100%)
42.5%
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poxtdoss ¥, 2
Efficacy Against
- CIN grade 1
- HPV infection
]
Analysls of Efficacy Agalnst
HPV 6/ 1/16/18 Related CIN
{Protocols 007, 013, D15)
Gardasil Placebo
N=BOTE N=9076
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PPE 95,2%
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Cases of HPV 6/11/16/18
Related CIN in PPE Population

% Four cases ocoumed in the Gardasil group for the PP analysis
(Protocol 815).
& All four cases bad HPV 16 related G 1 at Month 1213,

~ DOne subject had anti-HPV 16 {eve! just bolow level of detection and
LSIL at Day 1 and HSIL at Mo 7, and possibly had prior exposure to
HPV 16; also non-naive to PV 18 at Day 1 and colposcopy triggered
by the HSHL at Mo 7, led to a diagnosis of HPV 18 retated CIN 3 ad Mo 8.
= ‘Three other subjects devefopad LSE, af Mo 7 and
Mo 12, which led to colposcopies with the resulting diagnoses. One
had anti-HPV 1€ lovel at Mo 7 highar than GMT seen in Per Protocol
i icity (PPH populati

Efficacy Against Any HPV Type and Non-
Vaccine HPV Type Related CIN

Analysis of Efficacy Against Non-HPV 6/11716/48 Related CIN 2 or CIN 3 Among
Subjects in Al MITT- Population
{Pratocals 057, 013, 615}

=
Overal! impact on CIN 213 or Worse
Due to Ay HPV Type
(Protocols 067, 013, and &15)
Gardasit Placcho
N:3OTE N= 9978
- No. of . No.ot - Efficacy
Popuiation N rases incidence N incidence 5% &
12.2%
MTT-3 &814 | 287 16 8845 | 328 18 (=12
25.3%)

MITT-3: inchidod Frgandings of bascling HPV iatis] menivet & kadl o6 ozt of vaCcing, Cazcs countod 57 days
poatdore .

z”

GandasH Placebe
N=90TS N=9075
No.of . No.of Efficacy
N incidence N incidence (85% C1)
-18.1%
cnz | seea &% 07 5766 49 [T (722,
218%)
-2B.5%
CiNG | 6993 3 04 5766 27 o3 20,
24.1%)

A RITT-1 Population: Nalve % 6l four vaccine HPV types through Month 7, recoived #iree dosos of vacring,
Sourmo: Acdiionu] Effcacy Analyses R d by CBER

F

Efficacy Against HPY 6/11/16/18
Related External Genital Lesions (EGLs)

Analysis of Efficacy Against
HPV 6/11/16/18 EGL (Protocol 013}

Gardasit Plucbo

N=2r47 N=2T25
. No.of - Ho. of Efficacy
Population N ineidence N Incidones 95% C1)
100%

22 [:X:] a
PPE 1 L b 40 1 PR |

67.8%
MIT-3 26T 26 s 2668 56 14 “a3,
B80.1%)

PPE: Halfve t (ehvant HEN type, racaived thees dozos of vaccine, coous oonted after Month 7,
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Anaiysis of Efficacy Against HPV 6M 171618
Related EGLs by HPV Type [Protocols 007, 013, 015)

Annlysic of Efficacy Against HPV 16/18 Relxted EGLs (Protocols 807, 013, #15)

Gardasi) Piscebo
NOR7S NoBOTE
No.of no, ot EMfeacy
N Inchdence N Entense (B5% £1)
VT3 69,6%
Bask 50 23 .- 1ok 14
BV 6 8922, T.T%)
WITFSREY | pooy | 1 01 952 5 1 80.0%
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3854 a 8062 0 1
L 2 e o (657, B8.5%)
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Gardsall Plactbo
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Analysis of Efficacy Against HPV 6/11/1618 Related EGL by Severity
of Disease —
PPE Population {Protocols 007, 013, 116}

Analysis of Efficaty Against HPV 8M116/18 Related EGL by Severity
of Disease ~
MITT-3 population {Protocols 007, 613, 015)
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Efficacy Against NonHPY 6111618
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{Protocols 007, 013, 015)
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Safety
E Safety Population
E Safety Surveillance
& Deaths
E SAEs
E Pregnancies/Lactation
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Gardasil reciplents 8-15 Year Old

Female Subjects
{Protocols 016 and 018)
Age Females
Gardasijl
9 35
10 188
11 ki
12 185
13 10
14 192
15 137
Tetal 1123

Safety Population:

Detailed and General
Safety Population Gardasil Placebo
Detailed Safety
Population 5160 4064
General Safety
Population 11778 9686

u
Safety Surveillance
(Detailed Safety Cohort)

& Vaccine Repart Gards for 14 days after each vactination
{Protocols 085, 007, 013 + NSAE 015}

— Soficied locat Als: Pain, fendemess, redness for § days after
vaccination

— Temperatures for 5 days after vaccination
> 100" F oral

— Solicltett and unsolicited systemic AEs: Sore muscle, sore joints,
headache, rash, diarthea for 14 days afier vaceination

Pregnancy and Lactation Reporting

& All pregnancies were fo be foliowed to outcome
& SAFs were reported for mothers and infants
E Lactation outcomes were followed

Safety Resuits

A1

Peaths
(Protocols 007, 013, 015, 018, 018)

Gardast (N=11, 0.9%) Placebo (N7, 0.T%)

Trouma 3

DVT/PE 1

Sapsis, DIC

Sepsis, preumonia

Asrytinia

ajaialaiala

Pancroatic Gancer

Convuision, dmg use 1

Suicide 2

Asphyxiation
m‘c‘ﬁmw‘ i)




Serious Adverse Events
{Protocots BOT, 013, D15, 015, D18)

Pregnancy Outcome Summary
{Protocols 013, 015, 016, 018)

Gardasi (N=10418} Piaccbo {N=9120)
Subjects with pregnanties 1116 {10.7%]} 1151 [12.6%)}
Number of preghancles 1244 1212
Number of fetuses/infonts with
own 286 His
Number of pregrancies with
unknown oticomes 255 263
Live Births 621 [6R.3%) B4 {50.0%)
Spostancors miscardage | 240 {26%) 257 2B.2%Y
Late fetel donths 1 {1.2%) B ([03%)
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Adverse Events in Pregnancy/Lactation (1)
(Protocols 013, 015, 016, 018)

© A similar pattern and accurrence of SAEs and AEs in
pregnancy were reported in women who were
vaccinated with Gardasil (N=40, 4.2%) or placebo (N=41,
4.3%).
- These events inciuded conditions jeading to C-section,
premature fabor, and conditions associated with pregrancy.

Adverse Events in Pregnancy/Lactation (2)
(Protocols 013, 015, 016)

¥ Higher proportion of chifdren with SAEs in women who
received Gardasil while breastfesding in the vaccination
period (Gardasi N=17, 3.4%,; placebo N=9, 1,8%}); the
events were of similar rature in both groups.

~ in both the vactine and placeboe groups, these ingluded
respiratory irfections, gestroenteritis, and asthma,

Safety Conclusion

e Although no obvious safety signal was
identified, post-marketing pharmacovigilance
activities will continue to collect AEs that occur
post-vaccination in a larger population.

© Congenital anomalies: No apparent pattem




Immunogenicity

Bridging immune Response from Females 16-26
Years to
Females 9-15 Years of Age

& Bridging immune response in adolescent girls
to adult women

& Duration of immune response

& Co-administration with Hepatitis B vaccine

E Females naive to the four vaccine HPV types
are expected to benefit most from the vaccine.

& Efficacy studies cannot be conducted in
preadolescent giris.

it idging Baty 8-15 Year Qld Femates in the
Immunogenicity Studies to 1628 Year Old Wamen in the Efficacy Studies

815 Yoar Qid Females in Protocols 35-23 Year Ol subjects b Protocols
16 and 018 MY and {16
Astay GMT LMT
U » iy, | R " s, | 2TRE
anturve | 9z o3 by o0z saza e
AntiHPY 12282, 7485,
p et 13057 rvop 27 884 Tore
Anti-HPY 45384, 22062,
i ) L] Py ot e 25T
Bt o712, 2438,
. 32 10450 b 640 4607 P

Bt

Duration of immune Response

Porsistence of Anti-HPY 18 Immune Responses in 18 to 26 Year O Fomak: Recipients
of GardasH (Seronegative at Day 1 ahd PCR Negalive Through Month 7) Versus Placebo
3 and PGR at Bay 1}

Seropositivity Rates for Antl.HPV §, 11, 15, and 1B at Month 24
{Vaccinated Women 18-26 years} with Serology Pata at All Time

Sotres: Flgura E2.5.3.30%

. 88, L 5

Points (N=2818}
HPV type Seroposifivity rate st Month 24 (95% CI)
Anii-HPV & (M.ssfgg’e%)
Anti-HPV 11 (gs,ga?gsuéa%)
AntiHPY 16 (93.52?'983?9%)
Anti-HPV 18 (71 If?;?ﬁ%)




Co-administration of Gardasit with Hepatitis
B Vaccine

Applicant’s Proposed
Post-marketing Commitments

E Anti-HPV 6, 11, 18, and 18 immune responses were
non-inferior when Gardasil was given with or without
Recombivax (Seroconversion rate, GMT ratios)

& Anti-Hepatiis B immune response was similar when
Recombivax was given with or without Gardasii (SC

raes)
— Anfi-Hep B GMTs iower in coadminisiration group

& Routine pharmacovigilance
& Phase 4 studies
& Other studies

Routine Phammacovigilance

Phase 4 Studies

& Passive reporting of adverse events (AEs) including:
- Monthly submission of non-serious AE
reporis
-  Regular FDA-CDC-Sponsor conference
calls
&  Pregnancy registry

v Observational safely surveiilance study in U.S.

- Investigation of serious AEs that oceur in
close temporal association with
vaccination (60 days follow-up)

e Nordic Long Term Follow-up Study

- iongitudinal evaiuation of subjects in
Profocol 015 enrolied in Nordic countries
using nationat registries

Nordic L.ong Term Follow-up Study:
Outcomes

Conclusions

E HPV-elated diseases

E  Long term effectiveness and duration of immune
response

r  Potential safety signals

E  Pregnancy ouicomes

£ The efiicacy, safety, and *bridging” immune response

data submitied to the BLA support licensure of Gardasil
in females 9-26 years of age naive fo the relevant
vaccine HPV type for prevention of the following
diseasesfevents:

— HPV 16/1B related cervical cancer, CIN 2/3 and AIS,

~ HPV 8/11/16/18 retated VIN 2, VIN 3, ValN 2, ValN 3

- HPV 8/11/16/18 related CiN 1, genital warts, VIN 1 and VaiN 4

10



Gardasil:
FDA Review Concerns

& Applicant’s Per Protosol HPV type-specific analyses that
indicated a very high isve! of efficacy in nalve subjscts may not
refloct the efficacy of Gardasi for all HPV related disease ona
population basis.

= HPV related disease accurred in Gardasil recipients,

~ Some vaccine recipients were nan-ajve at baseline for one or
mare vaceine HPV type(s), and some of these subjects developed
HPY dissase refated to that HPV type(s).

~ Subjects who were naive to all faur vaccine HPV types could still
davelop disease related to an HPV fype nof included in the vaccine.

Gardasii:
FDA Review Concemns

E Longer-term efficacy

— Study 005 results suggest favorable longer ferm
efficacy

& Duration of immune response
- Postdicensure commitmernts

Questions/Discussion points

From Tw review perspective:
& Gardasil BLA review:
— D[ata submitled
~ safely or efficacy concems
w Gardasil (2005} vs. Cervarix (2008}
~ Multinational clinical data
« Quality and conduct of the studles
— Intrinsic and extrinsic faclors
— Need for additional studies

1
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Development of Immunologic Adjuvants

Chidan Lee

Center for Biotogics & o & R h, FDA
Bethesda, MD, U.S.A

Immunologic Adjuvants

m.

e ——
Adjuvants are agents that act to enhance, accelerate,
maodify, or prolong specific immune responses to vaccine
antigens.,

Aluminum satt {Alum) remain the only adjuvant in U.S.-
licensed vaccine formulation. MFS59 is Hcensed in Evrope.

Many new adjuvants have been shown to be more effective
than gel-type adjuvants in enhancing Ab and celi-mediated
immumne responses. .

Types of Immunelogic Adjuvants

Adjuvant Mechanism

Adjuvant Type General and Specific Examples I. Effects on antigen delivery and presentation.
- “depot effect”

1. Geltype At-hydroxidefphiosphate — improved defivery of antigen to APCs and to the
2 Microbial  Murgmyl dipeptide (MDP), Gholera toxin {CT), secondary lymphoit organs.

E. coli heal-labile toxin (1.7}, Mono-P-lipid A, . )

CpG oligonucieotide i Induction of immunomodulatory cytokines, and
3. E?rﬁc::;e Immunostimulatory complex {ISCOMS), M. Effects on antigen presenting cells (APCs),

pOSOME —‘the Ag Is refeased into cytoplasm and processed
4 Of-emulsion MF59, through MHC class 1 to induce cytotoxic T-cells and
& Strfactant  QS-21 class Il to enhance Ab responses.

5. Cytokines iL-2, 112, GM-CSF, IFN-gamma
6. Others [genctic & synthetic)

Need of Effective Adjuvants in

Changed Targets of Vaccines

Changed targets of vaccines:

- Therapeutic vaccines for allergy, autoimmunity, cancer,
and
new infection preventive vaccines.
w Reguired childhood immunkzation, with pneumococcal
conjugate, Hik conjugate, and varicella vaccines.
—~ Muiticomponent acellular pertussis vaceines, and
an Injectable inactivated poliovirus (iPV) vaccine,
— New combination vattines.

Adjuvant Safety Testing

e
Local adverse reactions — infiammation at the injection site,
or Induction of granelomas or sterile abscesses,

Systemic reactions in animals include malaise, fever,
arthritis, and anterior chamber uveiitis (such models may
not refiect expeeted toxicity in humans).

. Such reactions may be due to synergy between exotoxins

or endotoxins and the adjuvant.

Therefore, safety evaluation of the vaccine should be
conducted in Phase | clinica! trial.




Formula for A CpG Adjuvant Motiff

I X)XCOY,Y, X,=purine X,=PurineorT
¥ = pyrimidine

4. CpG motiff can be species-specific:
- Mice -« TGACGTT
ODN #1826 ~ 5TCCAT GACGTT CCT GACGTTY
Non-CpGH#1982 — 5TCCAG GACTTT TCT CAGGTTS
- Human - TGTCGIT {Davis ef al. J. immunol,, 1998}

. CpG - TGACTGTG AACGTT CGAGATGA
Non-CPG — TGACTGTG AAGCTA CGAGATGA

CpG ODN as a Mucosal Adjuvant

k. Protein antigens:
~ Inftuenzae virus - Moldoveany et al, Vaccine 1958,
- HEsAG ~ McCluski ef al,, J. immunol., 1898,

il. Polysaccharides:
- Pn 19F PS-CRM197
Pn 6B-CRM197 Conjugate ~ Chu et al 181, 2000.
— H. influenzae PS-TT or PS-CRM197 conjugate
- Hunolstein et al., Vaccine, 2001
-~ Meningococeat Gr C PS
= Davis, Curr Top Microbiol & Immaunol., 2000

Adjuvant Effect of CpG on Ab Responses to
Pn 9V PS —Ply conjugate

[&MM&M&& e SAPSLORN,.. . _NonGpGODN . Conirl .

{9V P5) {ug/mi serum) {Conj alonz)
oG 9. 74+1.34 0.84+0.01 11740034
IgA 420114 1.3640.08 0.8240.03

i, Mean of 8 samples + standard emror.
™, P < 0.01 when mice injected with 9V PS-Ply plus Cpts ODN are compared
with the controls given 8V PS-Ply alone.

Ab Responses to Pn 9V PS-Ply Conrj and 9V PS

(A BMESI00 A

(upphny ( gyl g proiein)
{GAVPS-Ply “LETSD.I08  ORS100F 2108061 219070 373s080
+C

{ZIBVPS-PYY  DRI06 L9908 1422019 ZAOTS fAC -
alone

{3V Ps 0.3320.06 1404024 1473017 1894042 4.7320.68
+

(A oV Ps Q3R£007 19348014 1062003 2354106 4412035
alone

Satine control D.2040.08 0604002 £.64:0.03 0.19:0.03 0.57+0.09)

#, Mean of 4 samplee & standisd error,
4 P<005;™, P <001, when antibedy rosponat of mice fnrmnized with 8 PS-Ply or
BY P was comparad with the immemogon sione.

Ab Responses

{8). SV PS lgh antibody
Blved Spleen,
hmmunegen..

fang.... Pryer’s

{ugiral} { ugi my protein)
{1} SVPSPly *142:020# 1524035  “3.23:0.49 135007 370060
2

(2 oVes-Ply 0281003 GET2+R18 {07 1978061  3.89:0.35
alone

By eves “0.7240.08 1844048 “230:0.40 1374029 4T30.68
+Cf

{5 SVPS 0242001 0952094 0.8240.08 1764083 4411035
alone

(Sulfine contrel 0324005 0.70:0.90 DA4ED0T 0492002  04E$8.04

Bacterial Clearance from Blood in Mice
Challenged with 9V Paeumococch
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Future Adjuvant Research and Development

=
. More effective adjuvant for improving licensed single and
combination vaccine constructed of subunit anfigens.

i Adeguate selection of adjuvants for use in vaccine
formutation.

11, Establish standardized methods for safely testing in human
candidate vactines




Regqulatory Routes to
Expedite Vaccine Approval

Lucia H. Lea, MD.
U.S. Food and Daig Administration
Center of Blologics Evaluation and Research
Office of Vascine Research and Review
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The Fundamental Challenge

Regulations and the applications of regulations are
dependent on the existing level of science that will
support & particular action.

The chalienge for all of us is to identify the gaps in our
knowledge, {o identify the pathways — the Critical Path -
to addressing those gaps, and o defing the criteria for

acceptability.

Need for Expedited Pathways for
Regulatory Approval

Formal Regulatory Mechanisms

» Public health importance
- Emerging and re-emerging diseases fe.g. SARS}
~ Pandemic stralns of influanza
- Vaecine shortages: e.g., seasenal influenza
~ New vaccines of local and glebat public health impontance:
e.g. HPV
Efficient, rapid development and approval of vaccines
» Emergency use
- Anthrax, smallpox vacsing
- Ciprofioxacin for anthrax post-axpasure prophylaxis
Regulations pertaining to counter-terrorism producis

> Request for fast frack development
» Priority review of biologics license application
> Treatment IND

- aceelerated approvat of licensure process

» Emergency IND
- Emergency Use Authorization

Fast Track Development:
Ex, FT Approved

Fast Track Development:
Ex. FT Approved

» Meningococeal conjugate vaccing

» Reguest development for
- indication; Active immunization of childran < 2 years cld

> Seriousflife-threatening disease:
- invasive N. meningitidis disease; meningiiis, sepsis, bacteremia
~ substantiat morbidity: 11%-19% of survivors have sequelas (e.g.,
neurclogic disability, limb loss, or hearing loss}
- 10-14% of cases can be fatal

» Cusrent oplions available for pravention of invasive
meningococeal disease
- Antibiotic chemoprophyiaxis
~ Lurmmently available meningocoocal polysaccharide vaceine is nat
effective nor indicated in children <2 years old

» Does the vacsine show potential (given its stage of
development) to prevent this serious aspect of the
congition?

- Early Phase Il data: immunogenic in target population, proposed
dase and dosing regimen

- ¥ proposed basis of licensure anticipated fo be based on
immune eriteria; in vitro assay avaiiable? Quanditative
assessment? Comelate identified? Antbody leveliilier associated
with protection? s




Fast Track Development:
Ex. FT Approved

Fast Track Development

» s the ciinical deveiopment program designed to defermine whether
the vaccine will affect the proposed serjous aspect of the medical
condition?

- Placebo-controlled trial
- Demonstration of protective antibody Hter
- Proposal + mtionate for selected antbody titer

»  How does the vaccine offer benefit over the existing therapy?

- Prevenis serious i and g of the di
~  Avoids toxiciies jated with tly available antibiotic
orophylmds. M is pessisie, however, that vacsine-related
serious agverse events could ocour.
- included in the routine childhood i izallon scheduie, ot

aoffers betfer compliance compared to chemaprophylaxs

» Designed to facifitate the development new vaccines fo
prevent serious or ife-threatening conditions and ihat
demonstrate the potential to address an unmet medical
need

» 60 days to review + issue writien response

» Benefit to industry:
~ Press release
- More meetings with FDA
- Granting designation of fast track tevelopment often implies
pritrity review of BLA

Fast Track Development:
Ex FT

Fast Track Development:
Cont. Ex. FT

» Pneumocoocal conjugate vacsing (PnC): 10 serctypes
- 7 common serotypes with Prevnar
~ 3 new serolypas actount for an addilionst 3% of cases of
invasive pneumochecal disease
~ Conventional carrier protein

» Request development for
- Indication: Active immunization of children < 2 ygars old

» Seriousiife-threatening disease
~ invasive pneumoconcal disease

» Cufrent options available for prevention of invasive meningococcal
disease
-~ Antitiplic chemopropiniaxis
- Gurertly avaliable PnT vaceing is highly effective for T of 10 serelypes
in children <2 years old

« Cugrently avai p o
effective nor indicated in children <2 years old

vaceine is Aot

» Does the vaccine show poiential (given its stage of deveiopment) to
prevent this serious aspect of the condition?

- Ezrly Phase ¥ data: previous human experience from a similar, related
PnC; penic in targel pepulation when given 2t 2-3-4 and 12
months, proposed dositg segimen is 2-4-6 and 12-15 months

~ No cknicat data with the proposed formulation

10

Fast Track Development:
Cont. Ex, FT

Derivation of Immune correlate

» Cont
Does the vacoine show potentiat (given its stage of
development) to prevent this serious aspect of the condition?
~ ethical difficulty in conducting efficacy irials with an un-
vaccinated contro! grolp while an efficacious vaccine is avallable
- Proposed basis of licensure based on immune ofiteria:
« In vitro assay avalable? 228 vs. non-22F ELISA
» Comelate identified? 1gG antibody
+ Antibody levelfliter associated with protection?

n

» A threshold Ab level that predicts protection

- Not a precise Ab concentrtion

- Sources of inherent variabliity associated a statistical estimate:
(1) variabifity of the efficacy estimate {i.e. wide confidence Smits)
{2} variabilty due to number of specimans sampled for
immunogenicily evaluation {n=6000 samples for pooled
aggregate)

- The step funciion used to establish the proposed PrG threshold
levels is considered a population-based correfate rather than an
individusl-based comelate




Cont. Derivation of Immune correlate

Cont. Derivation of immune Correlafe

> 3 frials
- NGKP: generat .8, pop'n; 7 valent farmulation
- #fotal cases IPD in cll:dest 391
- Navajo: American Indian; 7 valent formulation
« #1ofal cases IPD in clitest B:2
- 8 Afr HIV (), S, African pop'n; 8 valent formulation
« # tolal tases IPD in cli:test 101

Efficacy Estimate (Aggrogate of 7 Scrotypas)

Fots 1P . 95% Confid Limi

Level (pg/mlL) Lower Upper

NCKP 020 0.03 .67
Navajo 1.00 625 >50.00
SA G68 0.03 6.00

Bazis of aggregate efficacy estimate:

NCKP trizh: per protoos] serotype-specific efficacy was andy shown for
4 of the 7 serotypes included in the vacdne. “

Cont. Derivation of Immune Correlaie

Fast Track Development:
Ex. FT

=

0 100
Ab Conceniretion
Egroring Ab lovels in controls obtaing [AD) prot = 20 py/md

o

~ Non-22 ELISA assay
Ab threshold = 0.18 ug/mL using RCKP data only
Ab threshold = 0,35 ug/mL ysing pooled data fram 3 mals

Jodsr et al. Vaccine. 2003: 7k ARSE-AZY2 1%

»  Is the clinlcal devalopment program designed to determine whather
the vaccine will affect the proposed serious aspect of the medical
condition?

- Bridging study: currant formulation vs. proposed formulation; dosing
regimen

- Cenfimalory study: controlied friat compared to 7v Pnl
«  WPAC: nor-inferierity comparison
«  Newsarolypes:7?

> How does the vaccine offer banefit over the existing therapy?

- Prevents serious i sons and il of the disease.
Howsver, vaccine would only prevent an additional 3% of IPD cases
compared to Prevnar immunization.

- Avoids foxicitias assotiated with currently avaiiable antibiotic
chemnpm‘fhyia:us. It is possible, howaver, that vaccinerefated
serious adverse svents toufd octur,

- Vaccination offers haiter i

comparad 1o ch prophylax

Formal Regulatory Mechanisms

Prigrity Review of BLA:
7-valent pneumacoccal conjugate vaceing [Prevnar®]

Priority Review
of BLA

> Priority review statiss fo the application granted
- the saverity of disease for which the vaccine would be indicated,
i.e., “invasive pneumscaceal disease {maningitis and
bacteremia)”
- lack of altemative ficensed vactings for use among infants and
smalt children
~ preliminary results indicating substantial evidence of efficacy.

» Prefiminary efficacy data
- presented at the Vaccines and Refated Biologieal Products
Advisory Committes (VRBPAC) meeting on November 19,1908

18




7-valent pheumococcal conjugale vaccine
[Prevnar®]

» indication for priorty review

*For active immunization of infants and children beginning as early
a5 B weeks of age for the prevention of invesive pneumaroccal
disease caused by capsular serotypes insluded in the vaccine (4, BB,
av, 14, 18C, 19F, 23F)"

» Prevention of acute ofitis media and pneumonia

- sacohdary and terliary endpaints
- not the focus of the initisl fieense application

i

7-valent pneumococcal conjugate vaccine

[Prevnar®
Regutatory Timeling
Hov 10 IND filed
ot 1985 Contirmatoty eiffcacy trial infiated

Apr 30, 1898 Safedy data base of officacy tilal tocked

Aug 2D, 1958 Primary efficacy analysis

Apr 20, 18859 Efficacy tal unblinded, case neceriainment ends

May 17, 1999 4 dging study comp
Jun 1, 1880 £1.4 submitted

Jut 13, 1998 FDAICHER accepts BLA g5 compiete
Nov 5, 1098 Advisory Commitiee (VREPAC) mecting

Feb 17, 2000 BLA approwed

Priorify Review of BLA

» Granted for biclogical products considered to be a
significant improvement in the safiety or effectiveness of
the treatment, diagnosis or prevention of a serious or
fe-threatening disease

- & month review of the BLA

- Allws for submmission of the application by section, Le., review
by segments of the application {product chemistry-manufacture-
control, statistical, ciinical, etc}

- "the review cock does not begin untit the applicant has informed
FDA that a complete 8LA has been submitted

2%

HPV vaccine [Gardasil®]

» Indication for fast track designation: significant impact on
prevention of cervical cancar, based on current epidemiclogical date
- Carvical cancer an important public health problem

+ MPV types 15 and 18: estimated to be responsible for more
than 50% of cervical cancer

» Indication for priosity review: signfficant improverment,
compared o existing methods, to prevent cervical cancer taused by
HPV types 16 and 18.

Priority Review of BLA:
HPV vaccine [Gardasil®]

Regulatery Timedine

Priority Review of BLA:
Ex.

2000 IND filed

2002 Fast track development designation granted
Cec 0% P 013 initiated

Jun 02 PE 015 inttiated

May 05 Pre-BLA Meeting; agreement for pritrity review of BLA
Junts 1 015 completed

Jul 05 Pl 013 completed

Aog 2068 BLA submitied

Tec 2005 FDA/CBER sccepts BLA as complste

May 2006 Advisary Commitiee (VRBPAC) meeting
Sdune 2606 BLA epproved

A\

Taiwan application for rotavirus vaccine
- Rotateq
- Rotarix

Epidemiology: circulating rotavirus serctypes in Tw
Clinical spectrum of rotavirus disease in Tw
Current available freatments for RV disease in Tw
Recommendations for roufine RV immunization
Vaccine uptake

Physician/Parental acceptance of risk:benefit ratio

Y ¥V ¥ ¥V ¥ ¥




Investigational drug for treafment use

Shoudd we 1ake a coffee break?

» Faciltete avalability of promising drugs prior to market approval
~ Ex drugs Tor AIDS, cancer lterminal Hinesses)
-~ ~granting indleation bt product st i iggart & being evaluated under IND

» Manufacturer is IND spansor. physician obtains drug from sponsor
via enrafiing pt in controlled trial freaiment protocol]

» if a manufacturer is not wiling to establish a treatment protoco!, then
the licensed medicat praclitionsr may seek fo oblair the drug from
the sponsor and submit a freatment IND

- fequasti fiorization ta use the i igational drug for treatment
usa

- Treatmen{ IND submitted by licensed practitioner

25

Cont. Treatment IND

Cont. Treatment IND

» Treatment protocol
- intended use of the drug
- Rationale for use of the drug
- Brief description of ibe critesia for patient selaction.
- Method of administration of the dnug and the dosages.
- Descrption of dinical procedures, laboratory tests, or ofher
measures o monitor the effects of the drug and to minimize sisk.

> Wirittan informed consent

»

» §312.34 Treatmant use of an investigational new drug

- Traal a serious or i diately fife- threatening i

- No parabie or satisfactory ive drug or ather therapy
avaiizble fo treat that stage of the disease in the intended patient
population

The drag is under investigation in a controlied clinical trial under an IND
in effact for the tréal, or al dinfcal trials have heen completed

The sponsor of fire controlled clinicat 4ial is actively pursuing marketing
approval of ihe investigational drug with due diligence

t

B

Formal Regulatory Mechanisms

Accelerated Approval

Accelerated Approval of
Licensure

Driginal intent of regulation: rising mortality due to
acquired immunodeficiency syndrome (AIDS), prior to
avallabliity of highly active antiretroviral agents.

-~ Drugs for treatment of HIV infections
-- Drugs and biclogics for the treatment of cancer

» Serious or ife-threatening disease

» Basis for Approval
- Conirotied clinical trial results establish vaceine effect based on
a sumogate endpoint
- Agssumption that the sunogate endpoint is reasonabily likely to
predict clinical benefit

» Post-licensure clinical endpoint study is required as a
conditioral commitment for approval
- Adequate and weli-controlied




Accelerated Approval:
Ex. Approval Denied

HPV vaccine

> Cervical cancer is a serious and Hfe-threatening medica
condition
» Interest in acceterated approval for HPV vaccines is
understandable given the duration of trials [~3y] that may
be required to document unequivocal histologic evidence
of high-grade carvical dysplasia or cancer
» Avaitable options for preventing cervical cancer
- wylolegic screening with appropriate interventions, e.g.,
colposcopy, biopsies, and exclsional or ablative procadures as
indicated
- Continued screening wil be necessary, even If an HPV vacsing
Is effective and become avaiiabie, in order to prevent cervical

lesions caused by HPV types not included in the vaccine
3

Accelerated Approval:
Ex. Approval Denied

> Confirmatory clinical endpoint study

~ Pifficult to conduct placebo-controtind sludy if widely avaitable
ant soutinely used

- fong duraiicn of follow-tip that may be required lo acoue
sufficient cases of high-grade lesions

-~ the confirmatory trials would need to be fully accrued and well
underway at the time of an accelersted approval in order to
assure that the confirmatory {rials would yield a definifive result

» Traditional approval: no clinical efficacy trial required

Emergency IND

» Investigational drug needed for an emergency situation
that does not allow time for submission of an IND
- immediate fe-threatening iliness

§312.36 Emergency use of an investigational new drug
» Call designated contact person

» Granted on the condition that the requestor will submit an IND
submission as seon as practicable

3

=
Formal Regufatory Mechanisms
Emergency Use
Authorization
M

Project Bioshield

> May 2004: legislation to encourage drug & vactine
marfacturers o develop ways to counter bioterror
aliacks

~ 55 billon over 10yts; $900 millon granted in 1% yr

- =100 of 1000 biotech companies are working on biodefense
products

» Biological products: e.g. anthrax, smallpox
> Govt. stockpie
» Guidance document

- FDA authorization for use of unapproved products in
emergencies

EL]

Guidance for Industry

» Emergency use authorization of medica! products

- Aliows the FDA Commissioner to strengthen the public health
protections against biolegical, chewmical, rediclogical, and nuciear
agents that may be used to attack the Amefican people or the
U.5. armed foroes,

- FDA sommissioner, rather than the HHE Secretary, can declare
the emetgency + no requiremant for IND application during
SIMEIGEACY 158




Guidance for Industry:
Emergenny use authorization of medical products

» Declaration of Emergency

- Becretary of Homeland Seeurity: domestic emergency involving
a heightened sisk of attack with a specified biologicel, chemical,
radiological, or nuclear agent or agers

- Bacretary of Defense; military smergancy
« Mealth and Human Services Secretary: public health emergancy
> Dnce an emergency is declared

- Assistant Sacretary of Pubdia Heaith Emergency Preparedness
(ASPHEP) forms Working Group {FDA, NiH, CDC, gthers)

- Scope: The FDA Commissiongr can issue »1 Emergency Use
Autharizations {EUA) an the basis of a single daclaration of
emergency provided that the EUAs are intended for use in the
same emergenoy. Atthorization good for at least one yr.

37

Guidance for Industry:
Emergency use authorization of medical products

» Cont Once an emergency is declared

- Fedaral Register (FR} notice: describes the reason for
authorization, a description of the iniendad use of the EUA
produet, and its indications and contraindications. ¥R notice
also needed for termination of an awthorization, with an
explanation of the reasans for the decision.

Guidance for Industry:
Emergency use authorization of medical products

» Eligible products: investigatonal dug, device or biafogical product, or,
unapproved indication for a licansed product

»  Criteria for EUA product
« Based on avadatde data il is reasopable te believe that the product

may be effactive in diagrosing, treating, or preventing the serious or
fife- threatening disease or candition.

«  in vitre, animal or + controfled cliricat data
«  fower standard of effactiveness than used for std product approval
- Known + polential benefits > known + polential risks
- Noadequate, approved and available allemative
+  eontraindications in a special pop'n can be interpreted as
inadequale
.+ inadequate supply ¢an be inlerpreled as unavaliable

Guidance for Industry:
Emergency use authorization of medical products

¥

Content of EUA request
~ Product
+ Desaription, hifiiment of critenia to be a EUA product

« Status of preduct development: investigational, i licensad >3
countries

- Manufacturing
« CMC informatioin
- SHes where the product, if authorized, would be {or was;

manufaciured and the Good Manufacturing Practces (G.?MP) status
of the mamsfaciurer

- Approved altemative products, including their availability and adequacy
for the proposed use (if known)

- Awvallable safety and effectiveness information

- Risk: benefit assessment

- instructions for use of the EUA product {e.g., if follow-up treatment is

requined)
k- @
Guidance for Industry: A | | GV Eh PROMGET
.. " " Tifovanatrons o1 Heatdt Care | Madiiory oo maofnay Mmadntiry for sornids *
Emergency use authorization of medical products Fronian ol Achoisnd ool R
Tafoemation fo Recimessii Mmdmmztmn ‘Maadaron *
» Effectiveness data: R R
- Proposed mechanism of protection Ny Rapmnint . Rl
- Pre.clinical data: immunogenic : K o FIR
- Clinical data {a.g., in published case reparts, uncontrolied trials, o - i
controlled trals, ¥ avallable, and any other relevant human use Cooplizass with G4 Duersionany o i
experience) Advotiveg Chcaicussy for “Bi v
. T EROTY
» Risk: benafit assessment o cbs” mdodbere®
- Measures taken to mitigate risk or optimize benafit Helssaed Babinea Dsadinonyies A
- Limitations, upcertainty, and data gaps T JErr = s
- A description of dircumsiances, if any, under which the product o osherit 4 4
should not ba used (e.g., contraindications) Diita Catiecaen Anstes Diverchmary for
monrfaciorens nd o™

4

W Dt v Gacbade, ot e, B 1.5, gorreamonnt,




Guidance for Industry:
Emergency use authorization of medical products

Project Bioshield:
Industry Perspective

» No liability protection to manufacturer!

» Timeline for Review
- I ah emergency skuation that i occuming or believed imminent,
2 request for conskderation for an EUA will be acted upen within
a matier of hours or days.

&3

» Development of counter terrorism vaccines remains risky
- Long developmernt time
~ Shm profit margin
- Limited liability coverage: possible pt lawsuit against manuf if
vaccine faliure

- Possibility that another biotech company will develop better
product that the gov will ultimately prefer to inchzde in stockpiie
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Development and Evaluation of . .
Plasmid DNA an Therapeutic Vaccines Plasmid DNA Vaccine

S e

| A AT

1. It containg plasmid DNA necessary for selecion and
replication in bacteria. In addition, it contains eukaryotic
promoters and enhancers, and transcription termination
sequences to promote gene expression in vaccine
recipients.

Chi~Jden Lee
Center for Biologics Evaluation and Research, FDA

2 Some DNA vaccines contain 4 mixture of plasmids, with
Bethesda, MD ULS.A.

each plasmid camrying a gene encoding a different antigenic

a— protein.
Status of DNA Vaccine Immurization of DNA Vaccine
| ——————————————— | T
Early stage of DNA vaccine research. gt 2 ¢ M A
Plasmid DNA to express protein Ag of influenza, Gemolnmen Rnposss b P \{::.. N
~ Hemagglutinin (HA) “"‘""‘.@?@f@ ety fom X FEE
— Nucieoprotein {NP} R o UG ,.’:’”__ L
DNA vaccines suscessfully tested in animal models. . [P ey I
Viruses ~ HIV, hepatitis B, bov herpes virus, herpes
simplex, papilloma virus, hepatitis C,

Farasites — Malaria, leishmania. 1R iy

—t Srtrioneiny

. S A oty Mg cgany Tt
Bacteria —~ TB, mycoplasma. \ ,,,@s‘

immune responses: Humoral ~ igh, IgG {2a), 1gA. S (,ir
CMI response — CTL and TH1 ke cytokine response. R )
LT Sy
Safety Concerns on DNA Vaccine Clinical Trials of DNA Vaccines
Disease or pathogen Proteins encoded by genes i
Potential for insertion into the host genome, thereb e
increasing the risk of malignancy. g ’ Y Hapatitis & virus HisAg
. . Herpes simplex Herpes plycoprotein, BD, ICP-27
To ¢rigger the development of autoimmune disease. IV Envelape {env} and \atory (tat,
Induces immunologic tolerance. rev, gag, pof).
{.ow immunogenicity, particularly in larger animals and Core protein and enzymes involved in
humans. HIV replisation.
irfiuenza
Hemaggiutinin, HA
Malaria Circumsporozoite protein, C5P,
S5P2, PYHEP1T




DNA Vaccines to Prevent Infections Diseases

1. CBER apprnach to regulation.
— Case-by case basis
- Antibiotit resistant marker:
use kanamycin or peomycin
. IND submission
A. Profduct manufacture and characterization
MCE and WCB ~ PTC in Characterization of cefl lines

— used fo produce bivlogics {1983).

B. Specifications for bulk plasmid product.
C. Final product lot release testing.

DNA Vaccines fo Prevent Infections Diseases
cont.

. Animal studies
A. immunogenicity
~ Ab response, proposed dose, duration of Ag
expression, cell-mediated immune response,
B. Adverse reactions
- Clinical pathology, gross change, histopathology,
Immunotoxit effect.

C. Genefic toxicity.
- integrafion into host genome, mutagenesis,
chromosomal instability, overexpression of Ag.
-~ Autoimmunity and tolermece.
P. Reproductive toxicity and tumorigenicity,

Manufacturing Issues

A, Product manufacture
— tletailed descriptions of the plasmid construction,
—~ DNA sequence of the entir plasmid present in the MCB.
— destribes the genotype, phenotype, source of bacterial
cells, and the procedures to construct MCB and WCB.

B. Bulk plasmid product release testing
___l ~ in-process testing to ensure manufacturing consistency,
product safety and stability.
— establish specification on bacterial host contaminants,
nucleic acids and protein, Pyrogen fest
~ identification and potency assay.

Manufacturing Issues

lc. Final product release testing

— Potency

~ General safety; mice and guinea pig
~ Sterility

~ Purity and guantity

w fentity

« Residual moisture

~ Endotoxin

Pn 19A Pneumolysin Gene and Expressed Protein

N-tenninet

ATG GOA AAT AAA GUA GTAAAT GAC TTT ATA ...,
Met Gly Asn Lys Ala Val Asn Asp Fhe Tleu
TAY CCT GAG GTA GAG GAT AAG GTA GAA AAT

ey Bro Ol Val Gle Asp Lys Vel Giu Ash

1412 nucieofiar3 » 475 emind acids C-tapminal
Functional Domaing uf Ply
N Asty His Asp c
+ A+ + -
142, sligomerization 367, obgomerization

— 385, &' activation

427-437, cytotoxicity
465.471, csi binding

Expression of 18A ply Gene in Cells

19A ply gene was amplified by PCR, subcloned and
transformed info Ecoff celis, Ply DNA was inserfed
into JWA4303 vector containing CMV promotor. The
plasmid ply DNA was transformed Into human
Rhabdomyosarcoma cells for gene expression.




Transfection and Expression of ply DNA in Human cells

Cationic lipid or
Ca-phosphate  + ply Gene DNA > Complex >

Add transfection medium Incubate 72 hrs
+ Human rhabdomyosarcama - at37°C
cells

> Breakcellsby  -¥ Analyze by immunoblot
SDS or detergent

Immuncblot of Expressed Ply in Human Cells

65 431M

Ab Response in Mice Immunized with ply Gene DNA
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Bacterial clearance in Mice Immunized with
ply Gene DNA

Challenged with 6.4 x 10° cfu/0.1 mli
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Prospectives of DNA Vaccine R & D

4. DNA vaccines may not be sufficiently immunogenic for the
therapeutic vaccination of patients with infectious diseases
ar cancer in clinical trials.

2. To increase the immunogenicity of genetic vaccines.
- using effective adjuvants.
-~ making them “seif replicating”
using a gene encoding RNA replicase.
= Ags can be modified fo make them better immunogen.
—~ exogerous cyiokines can enhance or direct the immune
response.

Therapeutic Vaccines for Infectious Diseases

Recent research and development:

Li, JM. Therapeutic DNA vaccines against TB. Chin Med J, 2008,

Lowrie, DB. DNA vaccines for therapy of TB. Vaccine, 2006,
DNA vaccines are also effective in therapeutic use.

(Crameri R. DNA vaccines for allergen-specific immunoterapy.

Cur Opin immunof, 2006. DNA vaccines are used for both
l.—  prophylaxis and treatment of aliergic disease.

Sun W. DNA vaccines induce protective and therapeutic
activities in tumars, Immunol Cell Biol, 2006.




Developmental Toxicity Stadies

A General considerations
— case-by-case basis
- species-specific differences in immune response,
different development time fines.
B. Previous non-clinical and clinfcaf experience.
« pesform the non-clinical development toxicity on the same
iot as proposed for the clinical trial.
- [f the combination vaccine is formulated with new
adjuvant, preservative, additional developmenta toxicity
studies are needed.

Evaluation of Therapeutic Vaccines

R ———

1. Effectiveness

w antibody assessments.

—~ induction of cytokines and cytotoxic T cells.
2, Experimenta) procedure and dosage

- a55ess a single dose fevel and the maximum human dose.

— - give one or several additional doses during

organogenesis.
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GENERAL ISSUE:

Dr. Chu: First, | would like to introduce our reviewers in CDE: Dr.
Tsai, Dr. Li and Dr. Wang. There is a working group for pandemic flu
vaccine task force in CDE. Three of us in this task force will attend
the 2006 DIA Workshop on Vaccines which will be held on Vienna,
May 16-17. in the mean time, it will be a great interesting for us fo
visit GSK R&D center for flu vaccine in Rixensart, Belgium. As you
know. there is a lot of issues on the research and development of
pandemic flu vaccine. We hope that we can learn something from

you by this visiting. Thank you for arranging this visiting for us. Will
we meet you there?



Prof. Martine Denis: Yes, of course. Concerning about the visiting

to Rixensart R&D center, please confirm the items which could be

presented to you and the items expand beyond flu vaccine.

CMC ISSUE:

1.

Q: What is the established animal model used for evaluation of
the potency of flu vaccine

A: Ferret is a fairly good model.

Q: In WHO guidance, optimal cell line for reverse genetics of
reassortant derivation is discussed. What is you experience
and recommendation in developing the cell line for such use?
A: The history and control of the cell line must be very careful
and the requirements are just like those of the other biologics.
Validation of the cell line for flu vaccine products require
detailed evaluation and validation. (In the GSK vaccine, now in
phase | trial, MDCK is used).

Q: In case the reference virus is genetically modified to obtain
better potency, what is the process in getting approval for the
modified virus to be used for the vaccine production?

A: It is best to manufacture the vaccine as it is obtained from
WHO or the approved laboratory. Genetic modification creates
a different strain and new issues, thus is probably not suitable

for the vaccine production.

CLINICAL ISSUE:

1.

Q: We know that GSK has submitted the 1* “mock-up” vaccine

dossier into EMEA regulatory authority. ls this mock-up vaccine

2



an egg-based, whole virion and with adjuvant vaccine’?

A: Yes, it is.

Q: We are quite interesting in the clinical trial design of this
mock-up vaccine. Have this “core pandemic dossier’ completed
the Phase |, Il and 1}l studies?

A: No. actually, we call these studies of the mock-up vaccine as
feasibility studies. We do have the immunogenicity response
data at this moment.

Q: What is the number of subjects enrolled in these trials?

A: The simple size is few hundred, not large; but we have about
1,000 subjects enrolled. Of course, the subjects enrolled in
these studies were adult less than 60 years of age. The
immunological response of children and the elderly need to be
further evaluated.

Q: What is the primary endpoint in this mock-up vaccine?

A: We use the immunogenicity response to be the endpoint.
Considering about the assessment criteria for the

immunological response on this mock-up vaccine, we evaluate

the seroconversion rate=> 40%, GMT> 2.5, subjects with Hl

titer= 1:40 should >70% in adult less than 60 years of age.

Q: Do they need to fit all of the three immunological criteria or
one of them?

A We use all of three criteria as the co-primary endpoint.

Q: We have learmned that 2 doses of vaccination are necessary

for the protective immunological response at this moment. Is

3



that true?

A: Yes.

Q: Do you consider that the 3" dose (booster) vaccination will
be needed during the outbreak of pandemic?

A: We don’t know now. This is the issue proposed to be studied

on the post-approval commitments trial.
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(2) CMC minimal requirements for a phase | study,
in general:
a. Source, history, and contro! of the cell
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and excipient/adjuvant;
c. Manufacturing process (and control) and
description;
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g. e.g., (Preliminary) stability data.
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The Vaccine Development in the United States
Chi-Jen Lee, Sc.D (FE&1= {&4)

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

The development of vaccines has been one of the most important achievement in
immunology and preventive medicine. Recently, various driving forces have
promoted the development of vaccine. New technologies, increased demands on
safe and more effective products an global efforts have stimulated the development of
new vaccines and improvement of existing vaccines.

The Institute of Medicine has reported the priority of important vaccine candidates for
development in the U.S. Several of recommended vaccines have been licensed and
widely used. In addition, recent efforts have focused on developing therapeutic
vaccines directed against chronic diseases, such as cancers, Alzheimer’s disease,
and autoimmune diseases. Global cooperations among U.S. government, WHO,
and other organizations have been exerted toward vaccine development.

Advanced analytical methods such as HPLC, NMR, and nephelometry have been
applied for evaluation of physico-chemical characteristics of bacterial glycoconjugate
vaccines and detection of impurities in the products. Specifications provide limits for
contamination as well as accuracy and reliability of the assay to ensure uniformity of

properties of the product. The future perspectives and changes impacting vaccine
development will be discussed.
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Quality Data Requirements in Clinical Trials of New Vaccine

Lucia H. Lee, M.D.

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

Overview: Clinical Testing of Vaccines

Vaccine evaluation is based on three underlying principles:

The proposed population is often healthy children. if a vaccine is licensed, and
routinely recommended, the potential number of vaccine recipients could involve
the entire birth cohort.

From a public perspective, there is less tolerance of adverse safety outcomes for
a healthy population. The proven benefit of the vaccine, i.e., disease prevention,
is assessed relative to the risk of an adverse event. As more information
becomes available about the recognized benefits of the vaccine or detection of
vaccine-associated adverse events, the risk:benefit ratio can change over time.
Vaccines are complex biological products, which require specialized assays, and
testing to ensure product quality.

Pre-clinical:

Study results provide the safety and immune response data that the vaccine
candidate, as formulated for clinical use, can safety be given to human subjects,

Pre-licensure studies:

Phase Il studies, which involve testing in a small number of individuals, are to
primarily evaluate safety of the investigational vaccine. In phase |l studies, the
vaccine is evaluated in a few hundred individuals that are representative of the
intended target population. The study design is typically a randomized,
controlled trial. Immune response for a range of vaccine doses is studied, and
dose escalation proceeds in a step-wise manner. The vaccine formulation, dose
and dosing regimen are optimized for use in a phase lll trial. Phase |ll trials are
large-scale studies which constitute the essential data for demonstrating efficacy
and safety in the intended population. Inclusion of a control group, appropriate
primary endpoint, statistically justified hypothesis maximize the chance that the



observed outcome is due to the true effect of the vaccine.

" Post-licensure studies:

Continued monitoring of vaccine performance provides ongoing assurance of
product quality, safety and effectiveness. Post-marketing surveillance may be
the only means to detect rare serious events that occur oo infrequently fo be
identified in pre-licensure trials.
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Human Vaccine
Research & Development
in Taiwan

Christine Ding-Ping Liu
Vaccine Center, Taiwan CDC

Vaccine ~

High-Cost, Risky and
Fragile Industry
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Taiwan Vaccine Strategy for Pandemic

 Short term: stockpile for the first line workers
~ Purchase from foreign companies
— Obtain the best vaccine available before the end of 2006
« Mid term: Influenza Vaccine R&D Project '
— construct production line for emergency use
« Long term: Self-manufacturing “BOO” project:
— Begin Operations in Taiwan within 3 years of contract

— 16 M doses capacity required; 10-year purchasing
contract guaranteed

— Negotiation with the Nobilion completed, waiting for
signatures and approval




Influenza vaccine R&D in the national preparedness plan

Influenza Vaecine §
Manufacturing

Pandemic Flu
Vaccine R&D

Pandemic
Preparedness Plan

Influenza Vaccine R&D Project

* Dr. YJ Lee pledged 20 million USD for influenza
vaccine manufacturing R&D at APEC in
November 2004

* Year 2006: $4 M USD approved

* Year 2007: compiled with “Human Vaccine
and Scale-Up Production Technology R&D
Project”, $7 M USD for flu vaccine in 2007

» Three branches, including 20 subprojects




Influenza Vaccine R&D in Taiwan

Pandemic Fiu Vaccine
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Synopsis on Vaccine Strain Selection Subproject
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Specific Aims

Enhance distribution of terminal
stalic acid on cel surface

|

Influenza virus

(NIBRG14) Influenza virus

production by
mammalian ceils

Improve the yield of
mesndy- influenza vaccines

, 1 Screening of compounds for
facilitating the virus replication
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« MTA

— CDC-NHRI-IOMALI: H5N1 patch animal test
+ Cooperative Agreement

— CDC-NHRI-IVI: H5N1 vaccine R&D
« MOU

— National Center for Epidemiology, Hungary-
Taiwan CDC: influenza vaccine R&D (743 F)
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Vaccines produced
by Taiwan CDC- Past

"Tuberculin (2001 stop supply )

Japanese encephalitis vaccine ( 1999 stop
production )

Smallpox vaccine (1983 stop production )
Plague vaccine ( 1983 stop production )

Typhoid & paratyphoid mixed vaccine (1983
stop production )

Whopping cough vaccine (1983 stop
production )

DP vaccine (1980 stop production )




Vaccines Produced
by Taiwan CDC- Present

Bacterial Vaccine

~ freeze-dried BCG vaccine, cholera vaccine
Toxoids

— tetanus toxoid alum precipitated, TD, Td
Antitoxin '

— Tetanus and diphtheria
Antivenin
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Safety and Efficacy Evaluation on New Vaccines

Lucia H. Lee, M.D.

Medical Officer
Center for Biologics Evaluation and Research

Food and Drug Administration
U.S.A



Safety and Efficacy Evaluation on New Vaccines

Lucia H. Lee, M.D.

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

Factors in the Acceptability of Foreign Clinical Data

Vaccines are increasingly being developed for a global market. Sections in the Code
of Federal Regulations (CFR) as well as the ICH E5 guidance document provide a
framework for accepting foreign clinical data from supportive or confirmatory studies.

21 CFR §312.120 describes the conditions in which international data can support
initiation of clinical studies in the United States. '
. The study goals, methods of assessment and analysis are clearly defined, and
the study, as proposed, can achieve its stated objectives.
The investigator(s) responsible for the trial have the training and expertise to
conduct clinical trials.
. The study was performed in accordance with ethical principles.

21 CFR §314.106 and §314.126 describe the conditions in which international data
can support approval of a biologic licensure application.
Clinical conditions applicable fo the U.S. population and medical practice
+ Data validated by FDA inspection or other appropriate means
. Design includes a valid comparison to a control group, if supporting efficacy

ICH E5 Ethnic Factors in the Acceptability of Foreign Clinical Data:
A bridging study is a supplemental study performed in the new region (e.g.
Taiwan, U.S.) to provide clinical data on efficacy, safety, dosage and dose
regimen. The need for a bridging study depends on the similafity of intrinsic
factors (e.g., genetic, race, disease conditions) and extrinsic factors {(e.g.,
epidemiology, medical practices, conduct of the trial) among two populations.

A situation in which the use of non-U.S. data frequently does not fulfill regulatory
requirements, without the need for additional studies conducted in a U.S. population,



are development plans for infanttoddier vaccines. The study design and conduct of
these trials, for example, provide necessary data to demonstrate applicability to U.S.
population in the context of epidemiologic factors and appropriate control group. In
addition, the data are relevant to medical practice with regard to dosing schedule and
concomitant vaccine evaluation.

Examples of recently licensed vaccines, in which the application contained
confirmatory and/or supportive clinical data from non-U.S. trials, are vaccines for the
prevention of influenza [Fluarix®], HPV [Gardasil®] and Rotavirus [RotaTeq®].

References:

1. ICH Guidance E5 (R1): Ethnic Factors in the Acceptability of Foreign Clinical
Data http://www.ich.org.

2. International Conference on Harmonisation (ICH); Guidance for Industry: E5 -
Ethnic Factors in the Acceptability of Foreign Clinical Data - Questions and
Answers — 9/28/06. www.fda.gov/cber/gdins/icheSethnic.him




FDA’s Critical Path on Development of Drug,

Vaccine, and Other Biologics

Chi-Jen Lee, Sc.D
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Supervisory Research Chemist
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Food and Drug Administration
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FDA’s Critical Path on Development of Drug, Vaccine, and Other
Biologics

Chi-Jen Lee, Sc.D (Z41= {4+ )

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

The U.S. FDA's mission is to protect the public health by assuring the safety, efficacy
and purity of drugs and biologics. However, there is growing concern that new
science discoveries may not quickly produce more effective and safe medical
products for treatment and prevention of diseases. This is because the present
product development path becomes inefficient, and costly. During past years, the
number of new drug and biologic applications submitted to FDA has declined. In
contrast, the costs of product development have increased greatly.

What is the problem? In FDA’s view, the applied sciences needed for medical
product development have not kept pace with the rapid advances in basic sciences.
Not enough applied scientific wotk has been done to create new tools to better
demonstrate the safety and effectiveness of new products. As a resuit, the majority
of investigational products that enter clinical trials fail.

New product development approaches, involving powerful new scientific and technical
methods inciuding computer-based predictive models, biomarkers for safety and
effectiveness, and new clinical evaluation techniques, are urgently needed to improve
predictability and efficiency for the critical path from laboratory concept to commercial
product. Many scientists in academia, government, and industry are working on
these challenges, and there has been much success in recent years. FDA is
uniquely positioned to help identify the challenges to product development. Its
standards and guidances are often used to guide development programs.

FDA is planning an initiative that will identify and prioritize (a) the most pressing
development problems, and (b) the areas that provide the greatest opportunities for
rapid improvement and public health benefits. This will be done for all three
dimensions along the critical path — safety assessment, evaluation of medical utility,

and product industrialization.



Current Status of NHR!I on New Vaccine

Development in Taiwan
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Current Status of NHRI on New Vaccine Development in Taiwan

BEAK *1= (Pele Choi-Sing Chong, Ph.D.)

Vaccine R&D Center of Nationa! Health Research Institute
Zhunan Town, Miaoli County, Taiwan, ROC.

NHRI Vaccine Research and Development Center (VRDC) established since June,
2003, now has 57 permanent staff including Center Director and Deputy Director, 9 PI,
3 section managers, 1 Research Associate, and 43 technical specialists and research
assistants (RAs) for Production, Research and Administration in VRDC. In addition,

we have 7 postdoctoral fellows (PDFs), 3 students and 29 project-specific contracted
" RAs. The Research section of Vaccine Center had been rapidly expanded in the
Zhunan NHRI main campus. The product development and manufacturing section is
still remaining in CDC Kun Yang site as the Vaccine Center cGMP pilot plant is being
built. The newly hired Pls bring in different expertise and skill set to the Vaccine
Center where now has enough critical mass in the Genetic Engineering, Molecular
Immunology and Vaccine Formulation and Delivery Systems platform technologies to
support projects invoived in studying human immuno-modulation mechanism from
stem-celf to dendritic cells, producing Asian-specific HLA tetramer, investigating novel
dendritic cell (DC)-based cancer immunotherapeutics, identifying tumor associate
antigens (TTAs), performing vaccine R&D to meet Taiwan needs such as avian flu,
EV-71, JEV, meningococcal group B, dengue, and RSV for eiderly. During the last
10 months a P2+ facility for avian flu vaccine development had been set up that has
40 liters capacity. At the same time, Virology and Bioanalytical laboratories are being
set up to perform product characterization to assist avian flu vaccine development.
In addition, Clinical and Regulatory Affair section has been implemented to help
design clinical trials of new vaccines, understand age-specific disease burden and
epidemiological characteristics, compile documents for filing Investigational New
Drugs (IND) and work with Institutional Review Board (IRB) for initiating phase 1 and
2 clinical trials. ‘

in this presentation, we shall describe “state of the art” platform fechnologies

developed by the Pls, the tools of project management helping the new vaccines
development and a business development model that could support the Vaccine

Center in future.



Current Status of New Vaccines
Development in NHRI

NHRI Vaccine Center
Established Since June/2003 |

Pele Chong (PhD), Director
Vaccine Research And Development Center
National Health Research Institutes
E-mail pelechong@nbhri.org.tw
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Current Status of New Vaccines
Development in NHRI

« Mission and mandates of NHRI Vaccine Center
~» Infra-structure of NHRI Vaccine Center

« Research and Development at NHRI Vaccine Center

» Platform technologies

» Preject Management

» JEV vaccine development

» EV71 vaccine development

» Meningococcal group B vaccine development
> HS5NI1 vaccine development

® cGMP Pilot Plants

® Strategy of Business Development
oo NHRI
{EA)) massminm

N




The challenges of the 21st century

Nelson Mandela

Life or death for a young child too often
depends on whether he is born in a country
where the vaccines are available or not. The
issue is of fundamental fairness. |

vy NHRI
() mactr bmranm

Mission of NHRI Vaccine Center

NHRI Vaccine Research and Development
Center (VRDC) strives to be the leader in
developing novel vaccines and
immunotherapeutic candidates to fulfill Asian
health care needs.

We aim to murture open door amd semse of
urgency policies, proactive and transparent
teamwork to sustain productive and
innovative Research and Development

environment, ee.  NHRI
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Mandates of NHRI Vaccine Center

To Complete the Missions, Vaccine Center will:

> Be built within the NHRI Zhu Nan campus, completed and
validated by Dec/2007

» Have infra-structure and facilities to conduct vaccine research and
development to meet local needs

» Have cGMP facilities that have capability to produce cGMP-grade
traditional vaccines and anti-venom serum for local use

¥ Assist local Universities or Biotech to produce GMP.grade vaccine
candidates and initiate phase 1 and 2 clinical trials in Taiwan and Asia

% Be the forum for training and educating local young scientists in
vaccine-related biotechnology, and

> Have the ability to respond to Taiwan government emergency request
for vaccines against pandemic diseases and bzoterronsm NHEI
3 0 gkt mr o

l Organization Structure of NHRI Vaccine Center |

NHRI
President
! Vaccine C
NHRI Vaccine Center | .. H accine Center
Director et ccenﬁgg:\rgvisory
| C S E—
Vaccine Genter Clinicall uality GMpP
- . Platform Operation Production
Administration . Regulatol pe
’ Technologies Affairery i Opetation

] ['1[_..J(—L“7

General | | Budget Project Clinical ||Regulatory
Adminis! Cantrol | [Managementji | i || Affaire l l l

Washing, |1 pilot  |i|Pilot plant
Pilot plan
gﬁﬁg’;’:& plant For %0‘,’.
For Bacterial Viral
2CXANNG S | giologic] || Vaccines | | Vaccines
Genetic Analytical Formulation & || Motecular
Engineering | | Biochemistry | Maccine detivery: lmmunclogy| Facility &
- Biosafety
Research & Admins: 50 FTEs NHRI
Development & production: 70 FTEs () memannon




Members of Scientific Advisory Board

Members Nationality Expertise
Dr. Miche! Klein Canada Vaccinelogy
Dr. Steve Kuo Taiwan Public Health
Dr. Leaf Huang Us Formulation
Dr, Th-Jen Su Taiwan Infectious Diseases
and Clinical Trials
Dr. Monto Ho Us Infectious Diseases
and Clinical Trials
Dr. Mong-Ling Taiwan Regulatory Affaire
Chu
Dr. Michael Lai Taiwan Molecular
Virology
Dr. Albert Netherlands Virology and
Osterhaus Infectious Diseases
Dr. Hans Wigzell Sweden Vaccinology
NHRI
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Product Development or Academic
Exercises?

- A Question is often asked by Senior Management.

Why?
They are accountable for U$200

millions R&D expenses and NO
product?

NHRI
(BB memrmamm




Research to Product Launch

STAGES
[Concept |} Lab study|-{Phase 1]-Phase 2| {Phase 3 || Registration|} E;‘:E‘éf‘t
7 to 13 years

Development of Healthcare Products

Products Successful rate (%) Cost (millions US$)
Pharmaceutical 0.01tc 05 100 fo 600
Biologics 01to & 100 to 400
Vaccines 05 to2 50 to 200

. NHRE
() mamwamrmm

Vaccine Development: Points of Considerations

Q Specific Industrial Challenges

Complexity of the Vaccine development & Clinical Trials
Sustained R and D Investment

Balance High-risk Projects

Yields of Immunogens (Cost Driver)

Large Investments in Manufacturing Facilities

Liability issues (IP, Regulatory and Safety issues)

Y VYV V YY

O Product concept assessment

> Market value
» 1P as assets

e NHRi
(R mamamanmn




BUSINESS CRITERIA OF A VACCINE

> Statement of Interests
* Purpose
- Market needs (local and/or global)
» Product Information
~ The Disease and its epidemiology known?
— Potential product profile or specifications
* Scientific rationale (animal model?)
= Potential end-points indications for phase Hi
* Minimumi prodact requirements {compliance with Regulatory Guidelines)
» Optimum profile (Multiple Indications) ’
— Competition (SWOT analysis, IP issues)
— Market description (EU, US and International)
- Opportagities
— Potential Problems/Hurdles/Potential selutions
~ Consistency with Company Portfolio?

» Project Prioritization Ranking (3 years)
» Return of Investment (ROI)

J— NHRI
3 @ gy Tt o s

T,

SCIENTIFIC CRITERIA OF A VACCINE

U Safety
% Compliance with cGMP guidelines
U Efficacy

< Elicit cross-neutralizing Abs against divergent serofypes
of the disease-causing pathogen

< Elicit effector T cell responses, eg. Anti-viral CTLs
% Elicit other necessary effector mechanisms (Th1 or Th2)

% Offer Long-term protection {Memory B- and T-cells)

{l Cost Effectiveness
4% Simple Proudciion processes

% Good Stability Profile, Minimum Cold Chain Storage

< If possible, single dose
p » Sing e NHRI
i st amm




High Performance Matrix Systems for Project operations

Project Team
*Defines the project plan
N *Nepotiates resosrees .
Project 1 “Manages the project plan

*Deliver milestones on time
*Develop conflict resolution
+Synthesizes all aliernatives
*Calculafes risks

*Recommend possible solution

Platform Managers

*Defines tasks to be conducted

+Cost analysis and allocates resources

*Negotiates resources, budget and timelines for milestones
-Is responsible for the work done on time within budget

Provides supports to the project when requested by the Project }%ﬁﬁm &ﬂjﬁ!m o

Platform Technologies

Genetic Engineering

* E, coli, yeast, CHO and Vero cell expression systems

« Bacterial and Viral vectors for mucosal vaccine development

» Host modification for high virus titer production

+ Plasmid-based Chimeric Reassortant for live vaccine and vectors

Molecular Inmunology

« HLA reagents for Asian populations

 Molecular monitoring systems for human immune responses to Vaccines
+ Human dentritic celt technology for Cancer vaccines

Formulation and Vaccine Delivery Systems

. Controlied-release microencapsulation technology for multivalent vaceine
development

+ Develop novel DNA vaccine delivery systems

» Synthetic Adjuvant development

Bioanalytical and Product Characterization
- “State of the art” Bioanalytical and Serclogical core facility
. GLPIGMP QC testing systems

» Product characterization according to ICH guidelines NHRI

s,
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Team Studies Immunomodulation

Stem Cell: Dr, Hsu-Ching Hsa
Dendrific Cell: Dr. Ching-Liang Chu
Antigen presentation: Dr. Stephen Hsu .
Vaccine Formulation: Drs. Lia & Chong 8)) m ks aram

Team Studies Immunomodulation

Stem Cell (PI Dr. Shu-Ching Hsu)
* Reconstitute human SC into NOD/SCID mouse as xenograft model
to study infections and immune responses
+ Identify factors switching SC to Treg celis and biclogical fucntions

Dendritic Cell (PI Pr. Ching-Liang Chu)

* Establish human DC technology for anfigen processing and presentation study
* DC piatform for adjuvanis and vaccine delivery systems screening

Antigen presentation (PI Dr. Stephen Hsu)

+ Identify cellular immune responses using natural infection model
* Modify epitopes to enhance vaccine potency

Vaccine Formulation (PIs Drs. Liv & Chong)
* Synthetic adjuvants development
* Liposomes and emulsion based vaccine delivery systems
* Lipopeptides for CTL induction
* Controlled-release microencapsulation technology for single dose vaceines
* Develop novel DNA vaccine delivery systems

External Cellaborators:

Taiwan: Drs. Edmond Hsieh, Mei-Wah Tao, Sui-Li Chen NHRI
International: CANVAC, Dr. Leaf Huang, IVI ( @? S m sy s ot dn B
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Procedure for generating MHC tetramer

HLA
B2-wicroglobulin MHC complex MHC tetramer

peptide .

O@Eﬁz — :Z—>:>

. Biotinylation
Ge! filfration Yon exchange  StreptavidinFPE

, NHRI
(BB @ sk oo

MHC complex was confirmed by western blot

22 23 42 43 4 M 75 22 23 42 43 4 74 75

Anti-his Anti-b2-microglobulin

j— NHRi
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HLA-A24 complex was analyzed by L.C-Mass

o alopgn 3

FhetrsBiE

Establishment of peptide-specific CTL cells

from healthy volunteer-tetramer staining

A2-GLC Control peptide No peptide
| —  v——

0.02% 0.01%

iTg MHC tetramer:PE GLC

P NHRI
c.@} o dal g




Establishment of peptide-specific CTL cells

from healthy volunteer-EILISPOT assay

A2-GLC

10 pM 25uM  0.6uM 0.16 iM

Negative Positive NHRI
pRC PR F

Establishment of peptide-specific CTL cells

from healthy volunteer-Cr release assay

60
N o A2GLC
% 40 2 Cantrol peptide
)
‘g 30
A

10

o .

12 3.7 11 i3
BST patio
.  NHRI
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Validation of VC tetramer on

nantide oﬁpoirr- FTT r\p“c- 1n

peptravTopv P o ¥
healthy volunteer
Control peptide No peptide
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Validation of VC tetramer on EBV-
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Commercial tetramer VC tetramer Negative tetramer
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The Product Portfolio of NHRI Vaccine Center

Stages of Development
Vacceines Research Clinical Licensed Strategic Partners
DY, TT Faiwan (811
BCG Taiwan cpe
Horse anti-Snake Taiwan CDC
venom IgG
EV.71 Completed { Master virus CDC

seed 2007

JEV Completed | Master virus Adimmune, IVI

) seed, 2606
Cell-based Avian | Pre-clinical | Master virus CDC, IVI, IOMAI
flu vaccine seed 2007
Meningococcal Exploratory | Master cell CDC, Aventis Pasteur
group B bank 2608
RSV Subugit (F, { Exploratory
SH & M) 2009
Dengue Vaccine Exploratory
(03 of E protein) 2009 L LN

Development of Cell Culture
Derived JEV Vaccine
CDC/NHRI
Vaccine Centers collaborations
T e NHRI
{ 2 £ E G kB B
V& Do,




JEV & EV71 Team Members

- NHRI
{3 mewroran

Aims

« Replace traditional JEV vaccine prepared
from mouse brain

« Set up cell culture technology to produce
viral vaccine




Flow Chart for the Production of Cell Culture Derived JEV

Vero Cell Master seed
m?;:g:;ﬁd Cell Bank Virus Bank Warking seed
I |
i
. - 14080 Lite i
Virus Scale-up Production & Harvest |ggjier sotay Y
- .| Microfiltrati
Virus Concentration | yirafitration
_ - P - Benzonase
Virus Purification | o o natography
[ In-process assay system
Virus Inactivation | Formalin
. Immunization | Aumadhvent
{ > {8 mamrtmam
ﬁwf

Purity

1 23 456 78 910

Pt e

R o T

SDS/PAGE with silver staining (A) and Western blot (B) of Japanese encephalitis
virus in different purified steps and methods

T 1.Marker 2.BSA 3.0ri. 4. MF 5.UF 6.UF-LC..  wHRI
"@, B aemamaumn
&.,.;_,f/ 7. UFB-LC 8. UFB-D 9.UFB-D-LC 10. Kitasato




Residual cellular DNA content

Concentration of Residual Cellular DNA in Different Treatment
for Cell Culture Derived Japanese Encephalitis Virus Vaceine

Lot 1 12 24 22 31 32 4
Harvest (Orl) 184 184 24 24 358 358 36
No treatmest (Ori ME-UF-LC) 43.5
Ori+Berzonase-MF-UE-IE-LC  5.32 1.25 0.82
Ori+Benzomase-ME-UF-D-LC <0.003 <0.003 <0.003

Unit: ng/ml

@ ) = P
Potency test
» Mouse
« Monkey
 Horse
« Swine
K . NHRI
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Potency test (I)-Mouse

Table 2 Assessment of neutralization antibodies elicited by cell
culture derived JE vaccine prepared from Beijing strain JE virus

Sample/Vaccine  Profein Cone{pg)/Pose Relative Anfigen Content FRNT Titer FRNT Titer
{Samale O.B.[Dose)}BEP 0.D.Mose)} The 2208 Day senum "Fhe 23th Day serum
BB7 1238 1 45 %6
RES1 22 1 42 B
RE% i 1 51 n
REH 1273 1 9 &7
RBY3 1232 I ] n
RRY 1188 b 31 49
RESS 17.56 1 25 H
Biken 19.57 1.132 45 <]
Kitasato A6 2014 (5] 32
184F 2.3 1 5 1

Neutralization virus : Beijing strain JE virus

184-P : JE vaccine from Japan NIH, 1mli/Dose

Kitasato & Biken : Commercial JE vaccine from Japan, 0.3ml/Dose
Fmmunization Method : LP. §.5ml/Dose (Human dosage dilute 8 times),
inoculate 2 times, every week

+ Immunization Animal : ICR strain mouse e NHR}

LB = e aron

Assessment of neutralization antibodies elicited by cell culture
derived JE vaccine against Nakayama strain JE virus

Sample/Vaccine  Protein Conc.(pg)Dose Relative Antigen Content PRNT Titer
[Sample O.D.(Dose)134P 0.D.[Dose)} The 29tk Day serum
RB79 1238 1 40
RBS1 122 1 26
RB&% 13.94 1 23
RE9D 1273 1 40
RE93 1232 1 16
REM 1188 1 12
RBIS 1194 1 47
Kitasato 4046 2014 4
JE818702 62 ND 45
184p 253 i 2

Nentralization virus : Nakayama strain JE virus

184-P : JE vaccine from Japan NIH, 1ml/Dose

JE018702 : JE vaccine from Taiwan NIPM, 1ml/Dose

Kitasato : Commercial JE vaccine from Japan, 0.5ml/Dose
Immunization Method : LP, 0.5ml/Dose (Human dosage dilute 8 times),
inoculate 2 times, every week

e sl oYErY . o NHRI
* Tmmunization Animal : ICR strain mouse (B0 m et
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Comparison of Protective efficacy of cell culture derived JE
vaccine prepared from Beijing strain by intracerebral challenge

SapleVacce  Profein Cone. (yug)/Dose Relative Antizen: Costent EDsg
[Sample 0.D:(Dose}/184-F 0.D{Dose}]

RBESLC 209 15 42

RBILE 1849 ‘ 15 £

RBYSLC 2698 15 4

Kitasato 047 29 £

184-P 1641 1 4

LD50 of Beijing strain JE virus : 107.5/0.03 ml

Challenge dose : 39.5 LD50

184-P : JE vaccine from Japan NIH, 1ml/Dose

Kitasato : Commercial JE vaccine from Japan, 0.5ml/Dose
Immunization Method : LP. 0.5ml/Dose , inoculate 4 times,

every other day.
+ Challenge method : L.C, 0.03 ml virus
+ Immunization Animal : XCR strain mouse R NHRI
() mawamun

Comparison of Protective efficacy of cell culture derived JE
vaccine prepared from Beijing strain by
intraperitoneal challenge

SamplVaoche  Prote Conc.ug)/Dose Relafive Antigen Content EDyg
{Sampke 0.D{Dose)/184-F 0.D:(Dose]]

RBS9LC 1182 0848 Ry

RBG3LC 1045 0848 .o

RBSLC 153 0.348 £

Kisatn 3638 1.697 P

184 U4l 1 e

+  LD50 of Beijing strain JE virus : 103.93/0.5 ml
*  Challenge dose : 646 LD3)
- 184-P: JE vaccine from Japan NIH, 1mi/Dose
Kitasato ; Commercial JE vaccine from Japan, 0.5ml/Dose
« Immunization Method : LP, 0.5ml/Dose , inoculate 4 times, every other day.
+  Challenge method : LP. 0.5ml/dose virus , 1.C. 0.03 ml PBS
+  Immunization Animal : ICR strain mouse ) = ¢ﬁ§ o




Potency test (lI)-Monkey

Neutralizing antibody responses in monkeys innoculated
with 4 dosage of cell culture derived JE vaccine

PRNT Titer

ri . NHRI
Time ( Week ) {@ B e

Neutralizing antibody responses in monkeys innoculated
with 2 dosage of cell culture derived JE vaccine

et

and

NHRI
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Potency test (III)-Horse

| ey
=
| —r—ser

PRNT thers
3

P T

Time course of neutralizing astibody Siters In the program of three times immunization. Four
groups of three horses were inotulated with antigen ELISA units 1.25, 5, NiPM and PBS at

weeks 4, 3 and 10. Reciprocal titers of neutralizing antibody were showed as platgue reduction
newtralization test (PRNT) ilers ss the highest serum dilution yielding a 50% reduction it NHRI

plague number. The symbol, *, was used in the figure for reprasenting vac:in@ T T g B

Potency test (IV)- Swine

S

s
€

Flagua reducton nevieiitatn toel flers

¥g 1

Plaque reduction neutralization test antibody titers in groups of swine after
immunization. Experimental programs of groups of swine listed in Table L.

The second immunizations were performed at 5 weeks just for groups of A,

B, D, F, H, and L The symboi, %, indicates at 1 and § weekg,,fp_x: NHRI
representing immunization. (B3 masamumm




Safety Tests

* Master Cell Bank Testing
* Working Cell Bank Testing
* End of Production Cell Bank
» Master Virus Bank Testing
* Working Virus Bank Testing

- NHRI
(BB m esrmorimom

Enterovirus (EV) 71 Vaccine Development

Aim:
* Implement Taiwan Government policy

» Establish a biologic development model from
R&D to product launch

* Set up cell calture technology and infrastructure
for viral vaccines production

e, NHRI
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Diseases caused by Enterovirus in
Thailand (Bangkok Post 09/06)

Hand Foot and Mouth Disease

This commMON chitdhood iness Is found
mostly In children age Jess than s yesrs., I appeurs
world-wide and alt year round. ft is caused by a group
of virus called enterovinuses, Common features of
this disease Ihclude spors and vesicles on the hands,
fFeet, legs, and Inside the mouth, accompanied by
fever, Symptoms appear 3 to 6 days after exposure to
the vitus. Fever may precede the rash by 1 1o 2 days.
Lesions Inside the mouth may becorne painful clcers,
Symptoms usually subside in about one week

buring large cutbrerks fn recent years In Taiwan and
Malaysia, fatalities attributabte to thiy disesse have
been reported, Statistically the number of fatal cases
amount to less thar 1 In 20,000 of all cases.

The disezse Is transmitted through
cantact with sativa. bodity fluids,
ar feres of infected chitdren.
Outhbreaks are common in kindar-
gartens and schools.

Diagnosis is made by observation of the typical
clinicat features. Cenfirmatory laboratory tests are
possible but rarely required.

Serious complications of this disease are rare. The
type of complication that is of the most concesn Is
jnvolvement of the brain and nerves which may
eatise brain damage, paratysts, and death,

Treatment consists of general supportive measures
and teduction of fever. There are no specific treat-
rents for this condition, Appearance of more sinister
symptoms suth as parsistent vomiting, drowsiness o
W or breathlessness s
an indication far seeklag medical attentlon.

ttered conse

The spread of the disease can be
prevented by basic hygiene such as
hand washing, avolding shared
use of utenslls, and avolding
contect with Infecred individuals
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Diseases caused by Enterovirus
in Taiwan
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Vero Cell Bank

Flow Chart for the Cell-Culture Based EV71 Vaccine Production

Cell Bank

Virus Bank

Vaccine strain - E59

Virus Scale-up Production & Harvest

Production Process

l

Virus Concentration

l

Virus Purification

In-process assay system

l

Virus Inactivation

l

Immunization

Formulation
Inactivation program

Serum-free culturd
A0Liter capacity
{Roller Bottle)

Membrane selection
concentration program
Diafiitration

Liquid chromatography

Ion-Exchange chromatography
Ultracentrifugation

Immunization program

D
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EV71 Cross Neutralization (1998-2005)
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Analysis of LC Fractionation

———-ELISA titer

! | E:.:}:%\M_._

-SDS-PAGE
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36kD
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Batch Production

* i N5 o, OBy

3033333 100.00

4065400 103.38 182 16x10®  13x10

5740800 145.95 3.98x10° 5.17x10°
. 2104960 .
32x10°
41310}

ori 20000
1300

_ R Rk B . 14,
ot 20000 - 035 1336 2672000 100.00 100 138x10° 2.76x10"

osevos W 1300 070 21707 2821867 105.61 197 86x10° Li1gxio"
ufdi-fin 1200 220 24233 2905600 108.74 622 6.13x10° 7.36x10°
LC 2400 15.45 4373 1049600 3928 . 4362 - “
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Immune period: 1st & 4th week

EV 71-E59 617 UFB Adjuvant

LCP 2-1 AlIPO, AXOH),

Ymmune ELISA wnit 132 33 165 132 33 165 |TCm,

(OD/-5ml)

Tmmune protein 13 33 65 13 33 L6s

{reg/0.5ml)

Neutralization titer 809.1 | 446.68 | 14238 | 285.1 | 10186 | 944 | 562
NHRi
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Comparison of Antigen content of EV71

production cultured by
M199 and DMFA Medium
160
140 1
m -
g O
A0
o
08 +
Q40 |
Oz) -
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M199 SFM MI199 SFM
culture-1  culture-1 culture-2 culture) NHRI
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Comparison of neutralization response of
EV 71 prototype vaccine cultured by M199

and DMFA Medium

eee. NHRI
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N. Meningococcal group B Proteins
Based Vaccine Development

Collaboration with Dr. Chiou-Ying Yang
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Characteristics of monoclonal antibodies against Nm22209

ELISA
Hybridoma  Isotype NME BMW  NMC NMY MR- BCs0
135 320 (pg/miy”
4-13-227 YeG3 38/38 4/4 11 6/6 - ~30
4.7-3 IgG3 80/80 50/50 33 2020 - ~30
5-1-7 M + ND® NB ND + ND
5.4-48 1IeM + ND ND ND + ND
5-4-46 IgM + ND ND ND + ND
5443 IsM + ND ND ND + ND
172-3 1gG2h 338 - - - - ND

*BC5Y, amount of menadonal antibedy that when incubated far 30 min with Nm22209 colls (—1 x 164 CFI)
and 20% of 50-fold difuted buman complement {Sipma) viclded & 50% decrease in CFU compared to that
witheut complement, The bacteritidal activities of mAbs 4-7-3 and 4-13-227 against Nm2220% are week
compared to that of 210-06 (~0.05 pg/mi), an antibody against the F1.2 epitope on the outer membrane PorA,
protsin. -

S TMR-32, 2 human peurablastoma czlf line.

) . .. NHRI
ND, not determined. {"3 68 By b TS M

i

Fig. 1. Western blot of total proteins from N. meningitidis
serogroups B, A, C, W135, and Y probed with monocional antibody
4-7-3. M, prestained protein markers.
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Fig.2. Silver staining (A) and 2D-Western blot (B} of the total profeins
isolated from N. meningitidis serogroup B (Nm22209).
Agd73 is indicated with an arrow.

NHRI

AgAT3(S)

Fig. 4. Western blot analysis of the total proteins

from E. coli expressing the indicated recombinant

proteins, Ag473(S)the cysteine inthe leader NHRI
sequence was changed to serine.
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473
N Pro-immane
Anti-rApd73

D al 4685 na

FiG.6 Binding of anti-rAg473 antiserum to intact N. meningitidis
determined by ELISA.

s NHRI
(B mawianom

Protection of BALB/c mice by Immunization of
recombinant Ag473 against Nm22209 Challenged

Immunogeas | # of mice survived /# | # of mice with | Relative level
' of mice Challenged bacteremiz in | of bacteremia
the survival
group

Naive 3/9 1/3 100%
rAgd73 9/9 3/9 7 to 34%
rAgd73 10/10 0/10 0

15t dose 15 ug of rAg473/ CFA

2= dose 15 ug of rAg473/ IFA

374 dose 15 ug of rAg473/ IFA (ED) w o rsumn




Immunodotting of Fresh Neisseria meningitidis
isolates using anti-Ag473 antibody

Sample number 007 013 007 013

107
102
103
104
103
106

UOHN[IP [EHSS

Left: First antibody(4-7-3 ascites)1:10000 dilution, second antibody (goat anti
mouse)1:3000, Right: First antibody(4-7-3 ascites)1:5000 dilution, second
antibody{goat anti mouse)1:3000 dilution.

s NHR1
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Prototype H5N1 Flu
Vaccine Development

Part of Taiwan Pandemic Flu Preparedness
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Cell culture base flu vaccine development team () a ckwsmmw

Prototype of HSN1 vaccine préparation
from cell culture-based processes

Master Seed Preparation (3 weeks)

!
MDCK cells ——->Inoculation (5 -7 days)
4
Upstream Process (2 days)

Harvest, Centrifugation, Microfiltration, Ultrafiltration

Downstream Processes
Zonzl Cenirifugation, Diafiltration (2 days)

Inactivation (2 days at 37° C)
‘
QC Assay, Formulation, Filling (7 - 10 days)

Max production capacity — 40L / batch / 3 weeks (4
roller racks) (B = S




Cell Culture Flu Vaccine Development
Lot No. Scale / Batch HA / 50pL. (X #ERBC)
' D/F P54 20060106 1L 512
PM P64 20060122 1L 1024
DIF P64 20060121 5L 512
DIF P64 20060218 2 512
DIF P64 20060222 2L 512
DIF PB4 20060301 2L 512
PM P64 20060219 2L 1024
PM P64 20060226 2L 1024
DIF P64 20060322 10L 512
DIF P64 20060323 10L 512
PM P64 20060322 10L | 512
PM P64 20060329 a 256
PM P64 20060511 40 256
DIF P64 20050524 201 128
= ﬁmm o

ipt:PM 20960551 rua 2

D Rl Kt P

we g |9 10z4 aras

g [ :ﬂ: % 0] 104 528.4

e 2] 1t 1024 3185

1z 1 1 3585

13 | 1024 2814

14| 1024 2674

15 | 1024 2907

16 | 2048 3253

17 ] 2048 27

18 | 409 363.2

1 | 8oz a0z8

20 | 32768 6010

21 | 65538 690.9

22 | 32768 4545

| aoms 2627

| 24 | sz . 3601




Production batches

Hatch Scale HA titer of Total HA antigen of final bulk {ug}
(Liter) harvest{/50uL)
Serum-containing 20 256 30,908
culfure 20 128 24180
Serum-free cuiture 10 512 11961
40 256 98,040

» We have successfully prew WHO vaccine strain, NIBRG-14, in MDCK cells at 40L scale.

Zonal Centrifugation

serum-free culture

o

d ¥ Fr 3 % 85 ¥

TREEIRLG

uaare

CrEEB§EEE

serurn-containing culture

e

» We have developed the centrifugation condition to purify the virus

consistently in sucrose concentration between 35%~40%.

e

e

i
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SDS-PAGE (Silver Stain)

98KD
62KD
49K
38KD
28KD

17KD

Marker

PM ori

PM mix

PM dia

DF ori

DF dia
06F1ud4 ori
06FIu04 mix
06FIud dia
KKB/KT Fln
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Whole Virion Observation by Electrical Microscope

» These figures showed that the vaccine bulk we preduced was
INACTIVATED WHOLE VIRION.

e, NHRi
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Development of QC Tests

Tests Seed | In-Process | Bulk

Mycoplasma test (PCR) v

Sequence analysis (PCR) v

Hemagglutination assay ' v

Hemagglutination inhibition assay

Neutralization assay (TCIDy,)

Plague Assay

Virus titration (TCIDg,)

SDS-PAGE v

Protein content assay v

<|<i<|< |<g i< |<

SRD assay

Residual DNA content

<
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Virus Bank

Quantify | Sterility ; Mycopiasma HA titer HA TCIDED | Plaque
test (by PCR) | (HAS50uL)| sequencing | (/mL) assay
{(PFU/mL)

Master 408 vials, PASS Negative 256 correct 1x107 Sx108
virus bank | 0.5ml./vial .

Working 410 vials, PASS Negative 256 correct 1x108 9.5x107
virus bank | 0.5ml.Jvial

Cell Bank
Quantity Sterility Mycoplasma test {by PCR}
Master cell bank 350 vials, 1x10%celis/mLivial PASS Negative
Working celf bank 400 vials, Tx10%cellsimiivial PASS Negative

> We have established master and working banks for both NIBRG-14 virus and MDCK cell.
> All of the virus and cell banks have passed in-house preliminary tests and will be validated in the
future.

e NHRI
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NHRI Vaccine Center
cGMP Pilot Plants
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Schedule of Plant Construction

Task

2003

2004

2005

2006 2007

Early Assignment

Research on Plan & Feasibility

Conceptual Pesign

Plans approved by Goverzment

Public Bidding and Review

Detaited design

Obtain Conshruction License

Construct - Install ~ Operate

Obtais Operation License

Execute Validation of Hardware

Execute Validation of Prodaction

(6D = it omsnn

HiLA g B NHRI
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Vaccine Center Floor Plan (1% floor)

N

Core . "
Bacterial Facility Viral Pilot
Pilot Plant = Plant |
e i = d - 3 % "ﬁl_'g
cGMP Central | Biological
Warehouse || Filling | Manufacturing N
Plant SN

QC Animal

Facility

Vaccine Center Floor Plan (2nd floor)
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3rd Flom;

NHRI CRO & CMOZ BES]

l Upstream Processing ] [:::2::;?:: { Packaging !
| R (e, [memme | [weme |, [R5, | semon
bank || Scale aRAE | 5| WE FE Formutation || Lyophilization

wp | BT Purification L|
SN it <z o
2t %&m ] i o
Validation validtion! b
NHRI Vaccine Center I
e NHRI
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NHRI Vaccine Center
AS
Biotechnology Training Forum

o NHRI
i_@ o g b B

FE BB BCGMPRAEBE22Z
BRIBH

EIHAEEGGSERY - BRESCGMPH T S EEE
(University of Waterloo, PharmEng Technology Inc.) 4
gﬁﬁ%"c CeGMP-4 8 # s | %ﬁﬁﬁ‘ﬁ;ﬁ%z_al&%ﬁ

F il EHCOMPAA B ER K : RANS - R bhFE -
HEA BOBRAETERNSAR G A TEGRRES
2EHRTHRE -

BABGERRAELSE  SLEABRLANREE - TER
BRI HREAS  BREABRCRAFRYRERAT - 5%
IR EREERECMPE I B RHR G -
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'y ®harmaceutical and Bivtechnology Certificate

Program _—
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NHRI Vaccine Center
Business Development Model
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Roles of NHRI Vacecine Center

Up-Stream Mid-stream ) Down-Stream

B1 ZeHgiainiig

. NHR!
i@) T o g B

Strategies For Business Development

NHRUniversity Strategic Alliance
« [dentify, evaluate % secure patent rights
« Marketing & technical feasibility analysis
» Collaborate & complete pre-clinical studies
» Production of Phase 1 & 2 clinical-grade

materials
« Quality and Regulatory training

+ IND dossier preparation

Before Phase Il trials \ Vaccine Center - Draft Cilnical Protocols
. N + QA audit
Identify and negotiate + initiate Clinical trials

. ;p-ﬁ“?an:n;::tyme:inthm :#sal?lsc&rgcai trials division
: M:nrkaﬁng ::;ﬁtsg . gmsgzmuno!ogicai monitoring and
« R - » )

oyaty £ Risk & Profit

Sharin i
Business Partners g Small ilotech
International Pharma | g A .
{ ocal Manufacturers Umve_:srty{lnsututes
in Taiwan

Risks Sharing with Business Partners

* Financial contribution bases on Regionat rights

« US/Canada; EU; Asia NHRI

= Define top Jimit of financial supports R ""‘*3 B g ok o

o
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The Experiences of Vaccine Products Review in

Taiwan

ERFZ BB S

( Jung-Chun Wang, M.D. M.P.H.)

BEFEABMSSESPe
Center For Drug Evaluation, Taiwan



The Experiences of Vaccine Products Review in Taiwan

E%E w48 (Jung-Chun Wang, M.D.,M.PH.)

Division of Clinical Sciences, Center For Drug Evaluation
Hangjou S. Rd., Taipei, Taiwan, ROC.

Vaccines play the major irreplaceable roles for the prevention of infectious diseases.
Recently, the research and development of manufacture technology on vaccines have
made great progresses on the antigen selection, cell substrates, new adjuvants, as
weli as new administration routes.

Taiwan’s Center for Drug Evaluation, CDE, has conducted reviews on 6 new vaccine
products and has completed 8 R&D consultations during 2005-6. There are currently
two guidelines for vaccine product reviews, but the clinical evaluation of new vaccines
is unavailable at this moment in Taiwan. Nonetheless, Taiwan's CDE takes into
consideration the CMC, pre-clinical safety, immunogenicity, the efficacy and safety of
clinical studies, post-licensure studies and surveillance. The reviewers usually met
the lack of stability test, incomplete records of in-process control/ validation, improper
schedules and doses for repeated doses toxicities. On the other hands, more
serious concerns were on reproductive and developmental toxicity, the correlation
between immunologic response and clinical protection, the persistence of antibody
response, ethnic immunologic bridging studies, the interaction between concurrently
administered vaccines and the post-licensure planning etc.

CDE also carries its mission on the prevention of pandemic flu. CDE has set-up the
priority review on clinical trials and products of mock-up/pandemic vaccines and
established an accelerated approval mechanism. Through the pandemic task force
working group (PTFWG) and the advisory committee, the draft guideline on evaluation
of mock-up/pandemic vaccine in Chinese language has been completed, CDE will
work to compose the guideline on clinical evaluation of new vaccines in Taiwan, to
play key roles in critical path and R&D consultation of vaccines, to set priority review
and to established accelerated approvail mechanism for mock-up/ pandemic vaccine,
and to create post-licensure surveillance system, and finally, to fully pariicipate in
WHO's vaccine and pandemic influenza prevention.



The Experiences of
Vaccine Products Review
in Taiwan

& Center for Drug Evaluation, Taiwan
Jung-Chun Wang, M.D., MP H.
November 3, 2006

@G Vaccine Approvals in 2005-6

- CBER, U.S. FDA
- Vaccine Working Party, EU EMEA
- CDE, Taiwan




2005-6 FDA Vaccine Approvals

1.8, Food and Drog Adminisiration
e T e S B

ER AN

e

Tradename Proper Name Approval
Flutaval Influenza Virus Vaceine Oct 5, 2006
. uadrivalent Human Papillomavirus (Type 6, 11, | Jun B, 2006
Gardasil ** (1% 18) Recombinant Vagcine (Typ
Zostavex ** | Zoster Vaccine, Live, (OKA/MERCK) May 25, 2006
Rotavirus Vasccine, Live, Oral, Pentavalent Feb 3, 2006
RotaTeg ** | (revention of serotypes 61, 62, 63, and 64)
Measles, Mumps, Rubelln and Varicella Virus Sep 6, 2005
ProQuad ** Vaccine Live P P
Fluarix Influenza Virus Vaccine Aug 31, 2005
Adacel Tetanus Toxoid, Reduced Diphtheria Toxoid and | Jun 10, 2005
a Aceliular Pertussis Vaccine, Adsorbed
: Tetanus Toxoid, Reduced Diphtheria Toxoid and | May 3, 2005
Boostrix Aceliular Pertussis Vaccine, ij‘!\dsa»r i
Meningacoceat Polysaccharide {serogroups A, C, | Fan 14, 2005
Menactra Y and W-135) biphtheria 'roxo(.d Con ’uggfe
Vactine P v

Us. ua& and Drug Administration

2005-6 FDA Vaccine Supplement Approvals

Tradename Tradename
+  Boostrix ~  Menactra
-+ Menactra + Daptacel
+ Havrix - Fluarix

+ Dryvax + Fluvirin

- Tetanus toxoid adsorbed - FluMist

+ Fluvirin -+ Varivax

- FluMist +  Fluzone

- VAQTA - Pediarix

»  Fluzone - Havrix

- Biothrax - Adacel

+ Varivax




2005-6 EMEA Vaccine Approvals

Tradename Proper Name Approval

Siigard (%undrivaiem" Human Papillomavirus (Type 6, 11, | Sep 20, 2006
16, 18) Recombinant Vaccing

Gardasil ** Quadrivalent Human Papillomavirus (Type 6, 11, | Sep 20, 2006
16, 18) Recombinant Vatcine

RotaTeq ** Rotavirus Vasccine, Live, Oral, Pentavalent Jun 27, 2006
{Prevention of serotypes 61, 62, 63, and 64)

Zostavax ** | Zoster Vaccine, Live, (OKA/MERCK) May 19, 2006

MMRVaxpro | Measies, Mumps, Rubella Vaccing, live May 5, 2006

ProQuad ** Measles, Mumps, Rubella and Varicella Virus April 6, 2006

) Vaccine Live

Rotarix Human Rotavirus, live attenuated Feb 21, 2006

Quintanrix Tetanus Toxoid, Diphtheria Toxeid and Feb 17, 2005
adsorbed inactivated Pertussis Vaccine,
Hepatitis B, H imfluenza b conjugate Vaccine

Fendrix Hepatitis B (rbNA} Vaccine {adjuvanted, Feb 2, 2005
adsorbed)

€ Vaccine Products Review

in CDE, Taiwan

* Boostrix « Hexavac « Adacel
+ Infanrix hexa . Cervarix
i 2002 | 2005 i i
| 2000 2003 I = >
y ix- * Boostrix-polio
- CDE Infanrix-IPV >
Set-up | |- Freeze Dried - Gardasil
on '98 Glutamate . Pedmc_:e.l
BCG Vaccine « Rotarix
* RotaTeq




& Vaccine R&D Consultations
in CDE, Taiwan

« LT Mucesal adjuvant for nasal influenza vaccin
. » Adenovirus-vectored influenza vaccine

" BCE chcme - Adjuvant for H5N1 mock-up vaccine

« Cel! substrate for HBN1 mock-up vaccine

2000 | 2005 i )
| 2004 | 2006 i
- CDE
Set-up « BCG Vaccine | | 2005-06 non-R&D Consultation:
on 98 « ProQuad
' » Zostavax
- UBITh AD immunotherapeutic
vaccine

Guidelines for Vaccine
e Product Review

- FEEALEE (BB RRERETAERAE]
#=pg » 200046488 % -

- EBEELE [ELEREBREREN RS
Eu Rz EEwe) 20025814318 A% -

»Unavailability of Guidelines
on the Clinical Evaluation of |
New Vaccine in Taiwan
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1. AUBEHESLRELSE - 10 RERRSZAS
R EHARE

2. RGTMBHBE2 U H % 11. EERHE

3. AUNAHSEz MutHAH 12 #4%2¥H

4. EEHBMBRRME-RHEAH 13. £xX#&

5. AUBEHEZRE 14. #2p FHIRTH

6. AABEHEZAY 15. #4Hh FAH

7. AHBRSTAERSE 16. BE B AE B Scgk

B. AdNBLzHUSELNRM 17. AHEIzRIERURHER
BAERAH

9. AYHBLZASTE 18. HER3s

FDA Guidance: CBER eSSttt i)

+  Draft Guidance for Industry: Characterization and Qualification of Cell Substrates and
Other Biological Starting Materials Used in the Production of Viral Vocecines for the
Prevention and Treatment of Infectious Diseases { 9/28/2006)

Suidance for Industry: Development of Preventive HIV Vaecines for Use in Pediatric
Populations (5/4/2006)

- Draft Guidance for Industry: Clinical Data Needed to Support the Licensure of Pandemic
Influenza Vaceines (3/2/2006)

‘Draft Guidance for Industry: Clinical Data Needed to Support the Licensure of Trivalent
Inactivated Influenza Veccines ( 3/2/2006)

- DA Initiative Helps Expedite Development of Seasonal and Pandemic Flu Vaccines

(3/2/2006)

Guidance for Indusiry: Considerations for Developmental Toxicity Studies for Preventive
and Therapeutic Vaccines for Infectious Disease Indications (2/13/2006)
FEDERAL RESISTER Biological Products: Bacterial Vaccines and Toxoids: Implementation
of Efficacy Review: Final Rule and Final Order - 12/15/2005 - (PDF), (Text)
FEDERAL REGISTER Binlogical Products: Bacterial Vaccines and Toxoids; Implementation
of Efficacy Review: Anthrox Vaecine Adsorbed: Final Order {12/15/2005) (PDF), {Text}

+  Droft Guidance for Indusiry: Toodcity Srading Scale for Healthy Adult and Adolescent
Volunteers Enrolled in Preventive Vaccine Clinical Trials {(4/29/2005)

Draft Guidance for Industry: Considerations for Plasmid DNA Vaceines for Infectious
Dissase Indications (2/17/2005%
- Paintts o Consider on Plasmid DNA Vaccines for Preventive Infectious Disease
Indications (12/27/1996) (FDF), (Text)




FDA Guidance: CBER

Guidance for Industry: FDA Review of Vaccine Labeling Requirements for Warnings, Use
Instructions, and Precattionary Information (10/1/2004) (FDF), (Text)

Federat Register Notice; Biological Products; Bacterial Vaccines end Related Biclogical
Products; Revocation of Biologics Licenses (5/29/2001) (PDF), (Text)

Braft Guidance for Industry: Postmarketing Safety Reporting for Human Drug and Biclogical
Products Tnchiding Vaceines { 3/12/2001PDFJ, (Text)

Guidance for Reviewers: Potency Limits for Standardized Dust Mite and Grass Allergen
Vaccines: A Revised Protocof { 11/20/2000) (PDF), (Text)

Draft Guidance for Industry: Considerations for Reproductive Toxicity Studies for
Preventive Vaccines for Infectious Disense Indications(9/8/2000) (PDF), (Text)

FEDERAL REGISTER Biolegical Products; Bacterial Vaccines and Related Biological Products;
Implementation of Efficacy Review: Proposed Order ( 5/15/2000) (POF), fTexi)

Guidance for Industry: Content and Format of Chemistry, Manufacturing and Controls
Information and Establishment Description Information for a Vaceine or Related Product
(1/5/1999) (PDF), (Text)

Guidance for Industry: How o Complete the Vaccine Adverse Reporting System Form
(VAERS-1) (9/8/1998) (FDF), (Text)

Guidance for Indusiry for the Evaluation of Combination Vaccines for Preventable Diseases:
Production, Testing and Chirical Studies { 4/10/1997) (PDF), (Text)

EMEA Guidance:
Vaccine Working Party

EMEA/CHMP/VYWP/263499/06 Guideline on dassier structure and content of Marketing
AUTHerIEaTion applications for Infiuenza vaccines with avion strains with a 1_purmizmir:
potertial for use outside of the core dussier confext (Released for consulfation July 2006)
EMEA/CHNMP/VWP/T3919/2004 Mandate, Objectives and Rules of Procedure for the CHMP

acciie Working .
EMEA/397403/05 EMEA Pandemic Influenza crisis management plan for the evaluation and
FEiRTEnante 6F Pardemic Infuenza vaccines ond entivirals (Refeased for consultation
November 2005); AnnexI - EU influenza pandemic process

map
EMEA/CHMP/VEG/193031/04 Core SPC for Pandemic Influenza Vacdnes {CHMP Adopted

THe

EMEA/CHME/5579/04 Rev. I Guideline on _?rocedurui aspects regarding a CHMP sclentific

GpInIGH Ifi THe confext of cooperation with the World Health Orgamzahnn {WHO) for the

evajuation of medicingl &mducfs intended exclusively for markets outside the Community

{CHMP Adopted May 2005)

EMEA/CHMP/VEG/164653/05 Note for Guidance on the Clinical Evaluation of Vaceines

[Reieased Tor consutiation May 2005)xew !

EMEA/CHMP/134716/04 Guideline on Adjuvants in Vaccines for Human Use (CHMP Adapted
anLary

EMEA/CPMP/1820/04 Contept Paper on the bevelopment of n CHMP revised Guideline on

Timeal EviliaTion of New Vaccines

EMEA/CPMP/49B6/03 Guideline on Submission of Marketing Authorisation Appﬁcaﬁons for

Fz%&'emac Inilicnza Vaccines through the Centralised Procedure {CPMP Adopied March

EMEA/CPMP/4717/03 Euidefine on Dassier Structure and Content for Pandemic Influenza
Vacaie MarkeTing Authorisation Application (CPMP Adopted March 2004)
EMEACPMPNEG/ 7/03/2004v5 /Consultation Guideline on Adjuvants in Vaccines (CPMP
refeated for consultaion Ma

EMEA/CPMP/1100/02 Note far Guidance on the Development of Vaccinia Virus Based Vaccines
against Smalpox
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EMEA Guidance :
Biologics Working Party

- CPMP/BWP/2758/02 Guideline on Pharmaceutical Aspects of the
Product Information for Human Vaccines (Adopted by CPMP December
2003)

+  CPMP/BWP/2490/00 Note for Guidance on Cell Culiure Inactivated
Influenza Vaccines (Adopted by CPMP January 2002) - Annex to Note
for Guidance on Harmonisation of requirements for Influenza Vaccines
CPMP/BWP/214/96; A
See also EMEA/CPMP/BWP/498/01 - Explanatory Note for Medicinal
products for Human use on the Scope of the Guideline.

- CPMP/BWP/477/97 Note for guidance on Pharmaceutical and Biological
Aspects of Combined Vaccines, (CPMP adopted Jul. 98).

< CPMP/BWP/214/96 Note for Guidance on Harmenisation of
Requirements for Influenza Vaccines {CPMP adopted March 97)
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C& The Consideration on the
Evaluation of New Vaccine

« Chemical Manufacturing & Control
- Pre-clinical safety
+ Immunogenicity
- The consideration of clinical studies
« Post-licensure planning
- Post-marketing surveillance
- Special consideration
- Adjuvant
- Cell substrate
- New administration route
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G Chemical Manufacturing & Control
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@ Pre-Clinical Safety
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€& Pre-Clinical Safety

© WRBR G |
1. ZHBEHMRRFTE
2. EXBMEFNERNAKRAE
3. AAEFRREMET ERRBREFTIT

€ Immunogenicity
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< ek e 463 (antibody class/subclass)
184 4 64 % % (antibody level)
53/ 5 B i & (short/long-term antibody response)
BB R B> 3% 48 & (persistence of antibody response)
- &Sk &1k (seroconversion rate)
BB B 73 7 (cross-reactive antibody)
tafb it %7 BE 4 5i(cell-mediated immunity)
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@ Immunogenicity
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& The Consideration of
Clinical Studies

- EEEEC
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BS R b BB 4 7% #9453 7 (clinical protection endpoint)
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¢ The Consideration of
Clinical Studies
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@ post-Licensure Planning
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™ Post-Licensure Planning
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CDFE's Mission on the
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(Pandemic Influenza Vaccine)
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CDE's Mission on the
G Prevention of Pandemic Flu

1. wadAiREE @ TPandemic Task Force
Working Group (PTFWG)

2. mapEmiezEFEEMwE R &% "Issue-Oriented
Advisory Committee Meeting (IOACM) ; %K

3. REEFRMALRAEARNRT

4, BEEARRIAGRANAESTERRGERTEL
HRIER
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HEm

¢  CDE's Mission on the
Prevention of Pandemic Flu
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(€ CDE's Mission on the
Prevention of Pandemic Flu

- RHHEETE
~ Issue-Oriented Advisory Committee Meeting
(IOACM)

- 2006467308 B IEERE

- 20064104268 : AEEBRZIERE LR

€»  CDE's Mission on the
Prevention of Pandemic Flu

ST TP T

~ LT Mucosal adjuvant for nasal influenza vaccine
~  Adenovirus-vectored influenza vaccine

- Adjuvant for HBN1 mock-up vaccine

- Cell substrate for H5NI1 mock-up vaccine




C» CDE's Mission on the
Prevention of Pandemic Flu
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- BRIMAFARIAEG accelerated approval
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G CDE's Achievements in Vaccine
Regulatory Science in 2005-6

- Completion: 6 Vaccine NDAs Review; 8 Consultations

- HRAREYERAREsEERERR(E E), 200648
A28H. e BRBAERSLASREY.

- IRE RER AT BELERTONERRLA
w?é;a FrAL S %% B kit 2006, Vol49, No.3
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d:a’r{)%ca Taiwanica. 2006; Vol. 47 Suppl. p.18-22
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€5 CDE's Progress on Vaccine

Product Review
+ IND '

~ From Phase ITI to Phase I clinical frials
~ e.g. Therapeutic DNA Plasmid pdpSC18 Vaccine
+ NDA

~ Concurrent review of new vaccine product with FDA or
EMEA

- e.g. Rotateq & Rotarix; Gardasil & Cervarix
* R & D Consultation
- New vaccine R&D manufacturing technology
- e.g. adjuvant/cell substrate for HSNI mock-up vaccine

@& Taiwan CDE's Future Perspectives

» Guidelines on the clinical evaluation of
new vaccines in Taiwan '

« Key roles in critical path and R&D
consultation

» Mechanism for accelerated approval in
mock-up/pandemic vaccines

* Post-marketing surveillance

* Participation in WHO for vaccines and
pandemic influenza prevention
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chi-Jen Lee, Sc.D (F&1= #H+)

Supervisory Research Chemist
Center for Biologics Evaluation and Research
Food and Drug Administration
USA.

Chi-Jen Lee, Sc.D., is Supervisory Research Chemist, Center for Biologics Evaluation
and Research, Food and Drug Administration (FDA), Bethesda, MD. (1974-present,
Chief, Polysaccharide and Conjugate Vaccine QC Section).

Dr. Lee graduated in 1957 from National Taiwan University, College of Medicine,
School of Pharmacy, With B.S.in Pharmacy. He obtained his Sc.D. in Biochemistry
from the Johns Hopkins University, Bloomberg School of Public Health, Department of
Biochemistry. He served as an Assistant Professor at the Rockefeller University,
New York city, from 1968 to 1973. He was a Visiting Professor, Nationai Cheng Kung
University, College of Medicine, Taiwan in 1984. He was awarded The Honorary
Brofessor (8/4/00), by Inner Mongolia Medical College, China. He has received
several FDA Awards of Merit (FDA’s highest award, in 1986, 1991, and 2001), FDA
Commendable Service Awards (1 978, 1988), and Reward & Recognition Award
Certificate and Cash Award (3/30/01).

Dr. Lee is the author of books, Development and Evaluation of Drugs: From
L aboratory Through Licensure to Market, (1993, CRC Press, Inc.; 2nd edition, 2003),
Managing Biotechnology in Drug Development (1996, CRC Press, Inc.), a co-author
of Polysaccharides in Medicine and Biotechnology (1996, Marcel Dekker, Inc.), the
editor of Professionai Frontiers in 21st Century (2002, Chinese-American
Professionals AssO- in Greater Washington) and the chief editor of Clinical Trials of
Drugs and Biopharmaceuticals (2006, CRC Press, Taylor & Francis Group, 500
pages). He has published more than 160 research papers and abstracts. He
served as a thesis director for Ph.D. candidate in Depariment of Microbiology, The
George Washington University Medical Center, Washington D.C., 1988-1991, and
President of Chinese»American Professionals Association of Greater Washington,
2001-02.
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Lucia H. Lee, M.D.

Medical Officer
Center for Biologics Evaluation and Research
Food and Drug Administration
US.A.

Lucia Lee, M.D. is currently a medical officer at the Center for Biologics Evaluation
and Research in Food and Drug Administration (FDA).

Dr. Lee received her medical degree and the University of Rochester Schooi of
Medicine. She completed her pediatric training at the Johns Hopkins Hospital and
then returned to Rochester, NY for pediatric infectious diseases fellowship. There,
she worked to clone and characterize the cDNA encoding a kexin-like protease in
mouse Pneumocystis carinii, and which was also found to be cross-reactive with
human Pneumocystis carinii. Dr. Lee's research has been recognized by awards
from the Pediatric Infectious Diseases Society and Eli Lilly and Company.

Dr. Lee has extensive training and experience in clinical trial design. Priorto coming
to the FDA, Dr. Lee served in several capacities as a co-investigator and research
coordinator for studies conducted in collaboration with the NICHD Pediatric AIDS
Clinical Trials Unit and Vaccine Trial Evaluation Unit at the University of Rochester,
At the FDA, she is involved in the design of vaccine clinical trials conducted in the
United States, Europe, Africa, South America and Australia. She serves on
committees on both a national and international level. Dr. Lee is also a fellow of the
American Academy of Pediatrics and a member of the Pediatric infectious Disease
Society.

Dr. Lee is the co-author of the book, Development and Evaluation of Drugs: From
Laboratory Through Licensure to Market (2003, 2nd edition, CRC Press, 241 pages)
and the co-editor of the book Clinical Trials of Drugs and Biopharmaceuticals (2008,
CRC Press, Taylor & Francis Group, 500 pages).



Christine Ding-Ping Liu, M.T., M.S. (¥J5£5 *£t£)

Director
Vaccine Center, Center for Disease Control
Department of Health
Taiwan, R.O.C.

Personal Information

Christine Ding-Ping Liu, M.T., M.S.

10F, No.8, Linshen South Road, Taipei, Taiwan, R.0.C.
Tel: 886-2-2395-9836

Fax: 886-2-2786-8908

E-mail: dpliu@cdc.gov.iw

Present Position

Director

Vaccine Center

Center for Disease Control

Department of Health, Taiwan, Republic of China

Selected Experience

m Acting Secretary, Taiwan Influenza Vaccine Strain Advisory Team

®  Project Manager, Taiwan Influenza Vaccine R&D Project

m  Acting Director, Division of Emerging Infectious Disease, CDC, Taiwan

® Deputy Director, Division of Planning; Division of Immunization; Division of
AIDS & EID, CDC, Taiwan

® Taiwan CDC Liaison for international influenza research and pandemic
preparedness.

™ Taiwan CDC Liaison for SARS research projects of European Commission

Education

M.S. Graduate School of Microbiology, Institute of Medicine

B.S.

National Taiwan University
Department of Medical Technology
National Yang-Ming Medical College, Taiwan



AKX E1= (Pele Choi-Sing Chong, Ph.D.)

Distinguished Investigator and Director
Vaccine Center for Research and Development
Vaccine R&D Center of National Health Research Institute, Taiwan

BIOGRAPHICAL DATA

Name: CHONG, Pele Choi-Sing
Place of Birth:  Hong Kong

Citizenship: Canadian

Work Address:  National Heaith Research Institute
R1-7701, 35, Keyan Road, Zhunan Town,
Miaoli County 350, Taiwan R.O.C.
Tel: 886-37-246-166 ext. 37700
pelechong@nbhri.org.tw

EDUCATION

1974-78 B.Sc. (Honors) Biochemistry, University of Alberta, Edmonton, Canada.

1978-83 Ph.D. Biochemistry, University of Alberta

1983-85 MRC Post-doctoral Fellow, University of British Columbia, Vancouver,
Canada.

ACADEMIC AWARDS AND DISTINCTIONS

1974 Alberta Matriculation Scholarship

1980-83 Alberta Heritage Foundation for Medical Research Studentship

1983-85 MRC Post-doctoral Fellowship

1983-85 Alberta Heritage Foundation for Medical Research Independence
Research Allowance

1990 Connaught H.G. Macmorine Publication Prize
1992 Connaught H.G. Macmorine Publication Prize
1993 Connaught H.G. Macmorine Publication Prize
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PROFESSIONAL EXPERIENCES

1978-82
1978-81

1983-85

1985-87

1988-1991
1989-1993
1993-1997
1992-1997
1991-1994
1994-2000
1998-2000

2000-2003
2000-2003

Ph.D. Student, University of Alberta

Biochemistry, Dr. R. S. Hodges (Supervisor).

Design, synthesis and application of a new heterobifunctional
photoaffinity probe for the studies of protein-protein interactions involved
in the actin-linked calcium-reguiated system of muscle contraction.
Teaching Assistant, Biochemistry, University of Alberta

MRC Post-doctoral Fellow, University of British Columbia

Pathology, Dr. S. Gillam (Supervisor).

Development of rubella virus vaccine using recombinant DNA.
Associate Research Scientist, Connaught Laboratories Limited
Immunobiology Department.

Supervised 4 technologists to develop an acellular pertussis vaccine.
Research Scientist, Connaught Laboratories Limited Department of
Protein Engineering Group Leader in Bioorganic Synthesis

Supervised 10 research staff (3 Ph.D.}

Research Project Leader ‘
Supervised a project team of 20 staff to developa H.influenzae Outer
Membrane Protein-Based Conjugate Vaccines

Project Manager

Managed a project team of 15 staff to produce GMP-grade HiV-1
Synthetic Peptides for human clinical trials

Research Project Leader

Supervise a project teamn.of 12 staff to develop Synthetic Adjuvants and
Novel Biodegradable Polymer for Vaccine Delivery Systems

Senior Research Scientist

Section Head, Departiment of Bioorganic Synthesis

Connaught Centre for Biotechnology Research

Director (supervise 23 research staff, 12 Ph.D.)

Department of Biochemistry

Research Centre, Aventis Pasteur Canada

Corporate Platform Leader of Biochemistry (supervise ~75 staff)
Aventis Pasteur

Vice President of Vaccine Development, United Biomedical Inc. (UBI)
Chief Scientific Officer, UBI-Asia Taiwan

2003-Present Director and Distinguished Investigator

National Health Research [nstitute Taiwan



Vaccine Center for Research and Development

PUBLICATIONS

Related to Ph.D. thesis:

. R.S. Hodges, A. Saund, P.C.S. Chong, S. St. Pirre, and R. Reid (1981). "Synthetic
Model for Two-Stranded a- Helical Coiled-coils: Design, Synthesis, and
Characterization of an 86-residue Analog of Tropomyosin®. J. Biol. Chem.
256:1214-1224.

. P.C.S. Chong, and R.S. Hodges (1981). " A New Heterobifunctional Cross-Linking
reagent for the Study of Biological Interaction between proteins: 1. Design,
Synthesis, and Characterization". J. Biol. Chem. 256:5064-5070.

. P.C.S. Chong, and R.S. Hodges (1981). " A New Heterobifunctional Cross-Linking
Reagent for the Study of Biological Interaction Between Proteins: il. Application to
the Troponin C- Troponin | Interaction”. J. Biol. Chem. 256:5071-5076.

. P.C.S. Chong, and R.S. Hodges (1982). "Proximity of Sulfhydryl Groups to Site of
Interaction Between Components of the Troponin Complex from Rabbit Skeletal
Muscle". J. Biol. Chem. 257:2549-2555.

. P.C.S. Chong, and R.S. Hodges (1982). "Photochemical Cross-Linking between
Rabbit Skeletal Troponin T and a-Tropomyosin: Attachment of the Photoaffinity
Probe, AGTC, to Cysteine 190 of a-Tropomyosin”. J. Biol. Chem.
257:9152-9160.

. P.C.S. Chong, and R. S. Hodges (1982). "Photochemical Cross- Linking between
Rabbit Skeletal Troponin Subunits: Troponin 1- Tropnin T Interaction®. J. Biol.
Chem. 257:11667-11672.

. P.J. Cachia, J. Van Eyk, P.C.S. Chong, A. Taneja, and R. S. Hodges (1983).
"Separation of Basic Peptides by Cation-Exchange HPLC". J. of Chromatography
266:651-659.

. P.C.S. Chong, P.J. Assebbergs, and R.S. Hodges (1883). " Interaction of rabbit
Skeletal Muscle Acto-S1 ATPase by Troponin T". FEBS Letters 153:732-736.

. PC.S. Chong (1983). " Design, Synthesis and application of New
Heterobifunctional Photoaffinity Probe for the Studies of Protein-Protein
Interactions Involved in the Actin-Linked Calcium-Regulated System of Muscle
Contraction". Ph.D. Thesis, University of Alberta.

Related to Vaccine Development




\frial Vaccines

10.P.C.S. Chong, and S. Gillam (1935). "Purification of Biologically Active Rubella
Virus Antigens by Immunoaffinity Chromatography”. J. of Virological Methods
10:261-268.

11.P. Chong, 1. Hui, T. Loo, and S. Gillam (1985). "Structural analysis of the GC
specific Insertion Element 1S186". FEBS Letters 192:47-52.

12.D. Clark, 1. Hui, T. Loo, P. Chong, and S. Gillam (1987). " Nucleotide Sequence
and In Vifro Expression of Rubella Virus 245 Subgenomic mRNA Coding the
structural Proteins E1, E2, and C". Nucleic Acids Research 15:3041-3057.

13.D.Y. Sia, P. Chong, B. Rovinski, J. Haynes, and M. Klein. "ldentification of a Potent
HIV-1 p24 T-cell Epitope which Mediates Antibody Response to Both Autologous
and Heterologous B-cell Epitopes”. Miami Biotechnology Winter Symposium.
Advance in Gene Technology: The Molecular Biology of Immune Diseases and the
Immuneresponse. |

14.D. Ou, P. Chong, B. Tripet and S. Gillam. (1992) " Analysis of T- and B-cell
Epitopes of Capsid Protein of Rubella Virus using Synthetic Peptides”. J. of
Virology. 66:1674-1681.

15.D.Y. Sia, P. Chong, B. Caplan, T. Matthews, R. Oomen, J. Caterini, D, Bolognesid
and M. Klein. (1992) " Structure and Immunogenicity of Synthetic HIV Tandem
Epitopes”. The 6th Colloque Des Cent Gardes. p105-110.

16.H. Chaye, P. Chong, B. Tripet, B. Brush and S. Gillam. (1982) "Localization of the
virus neutralizing and hemagglutinin epitopes of E1 glycoprotein of rubella virus".
Virology. 189:483-492.

17.D. Ou, P. Chong, P. McVeigh, WA. Jefieries and S. Gillam. (1992).
"Characierization of the specificity and Genetic Restriction of Human CD4+
Cytotoxic T Cell Clones Reactive to Capsid Antigen of Rubella Virus™ Virology.
191:680-686.

18.D. Ou, P. Chong, Y. Choi, P. McVeigh, W.A. Jefferies, G. Koloitis, A.J. Tingle and S.
Gillam. (1992) "ldentification of an immunodominant epitope on E2 protein of
rubella virus reconized by human CD4+ cyctotoxic T-cell clones." J. Virology.
66:6788-6793.

19.D. Ou, P. Chong, B. Tripet, A.J. Tingle and S. Giliam (1993). " Mapping T-cell
epitopes of rubella virus structural proteins E1, E2 and C recognized by T-cell lines
and clones derived from infected and immunized population. J. of Med. Virology
40:175-183.

20.P. Chong, C. Sia, E. Tam, A. Kandil and M. Kiein (1993). "Synthesis and
Characterization of a 134-Mer Synthetic peptide Corresponding to the N-terminal
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Half of the HIV-1 Nuclecprotein p24". Inter. J. Pept. Prot. Res. 41:21-27.
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(1993). "immunogenicity of Synthetic HIV-1 T-B Tandem Epitopes”. The 7th
Colloque Des Cent Gardes. p169-174.
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"HIV-1 recombinant poxvirus vaccine induces cross-protection against HIV-2
challenge in rhesus macaques”. Nature Medicine, 1:321-329.
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Development of Pandemic Influenza Vaccine

Chi-Jen Lee
Center for Bivlogics Evaluation and Research, FOA
Bethesda, MD U.S.A.

Pandemic and Seasonal Fiu Vaccines

“Preparing for influenza pandemic is a top priority for U.S.”
~ said FDA Commissioner, Dr, Andrew von Eschenbach.
312106
'Two guidances; one for seasonal and the other for pandemic
influenza vaccines.
- submitting cfinicat data to show safefy and effectiveness.
— describe pathways for both traditional and accelerated

approval approaches.

- using new technologies in adjuvants and different
vaccine delivery method.

Infiunenza Viruses

1. Influenza viruses are foped RNA vi , antd are

divided into 3 types.

— Two types, Fype A and B — cause yearly epidemic
outbreaks of respiratory iilness; further classified
based on major external glycoproteins, HA and NA.

« Type B viruses have a single HA and NA subtypes.
Int contrast, there are 15 HA and 9 NA Type A subtypes.

— Since 1977, Type A viruses (H1N1, H3N2) and fype B
viruses have been in global circulation. Trivalent
vaccines are formufated to prevent infiuenza iliness
caused the these viruses.

Pandemic Inflaenza Qutbreaks

1. During 20% century, 3 pandemic influenza outbreaks
occurred:

~ 1957 H2N2 and 1968 H3NZ sublype pandemic strains,
genetic reassortant of 2 co-circulafing viruses, from
animal reservoir and human erigin.

— 1918-1918 subtype strain
likely resulted form a series of genetic mutations in

muliple genes in avian origin.
the most lethal of 20' century, resutted in about 50
miliion deaths woridwide.

Avian Influenza Virus

1, Influenza H7NT, H3NZ, an H5N1 subtype strains have been
recovered from humans with influenza illness.

2. H5N1 strains are highly virulent with mortality of about 50%
among clinical cases — Hong Kong in 1957,

3. Bebtween 2003-05, HEN1 strains have mutated.

Recent strains are more lethal in animal models and the host
range has expanded into mammalian species.

Types of Pandemic Influenza Vaccines

f M S —————————
4, “Split virus” and whole virus inactivated pandemic influenza
vaccines propagated in embryonated chicken eggs.

2. Cell culture derived, recombinant hemagglutinin-based and
adjuvanted pandemic influenza vaccines.

- More antigen per dose and more than one dose are needed
to eficit immune responses, compared to frivatent

inactivated fiu vaccine.
- Al influenza vaccines formulated with an adjuvant should
be submitted as new products.




Dose and Formulation of Adjuvanted Vaccines

e
Immune response elicited by the adjuvanted antigen should
he better than the same antigen alone.

— Hi Ab titer and seroconversion should be significantly
higher, e.g. two-fold difference in GMT ratio,
HI Ab titer >= 1:40 (0.3 log,, mean difference).

Selection of dose and formulation should be guided by the
safety profile of the formulation and regimen being studied.

Clinical Data to Support the Licensure

A,  Pandemic Influenza vaccine as a supplement to the
trivalent influenza vaccine,

1. Imunogenicity

2. Safety

B. Accelerated approvat of BLA for Pandemic influ vaccine.

'C. Post-marketing studies
1. Effectiveness
2. Safety

Recently Licensed Influenza Vaccines

Vaccine Tradename Manufacturer Approval

date
Influenzae Virus Fluarix GSK 7125106
Fluvirin Chiron 721108

Fluzone Sanofi Pasteur  7/10/08
{intranasal) Flullist Medlmmune TIXI06

Influenza Virus Vaccine — Fluarix, GSK

1. Contains 45 mcg HA per 0.5 m! dose
- Ratio of 15 meg HA of each of foliowing 3 strains:
Type A HIN1, H3N2 and type B strains.
— Formulated without preservatives.

2. Since 1977, antigenic variants of influenza A (HIN1 and
H3N2) viruses and B viruses have been in global circudation.

3. Hlantibody titers of »= 1:40 have been associated with
protection. Indicated for active immunization of adults.
Annual vaccination is necessary.

Fluviriz — Chiron Vaccine Ltd

The virus is inactivated with hewpmpiolacihne. Each 0.5 mi
contains 15 ug each of HA of strains two type A and one
type B {inactivated).

2 HKis indicated for immunization against the influenza virus
strains for persons of 4 yrs of age and older.

— prevents influenza ifiness in 70-80% of adults aged,
<85 yrs.

Fluzone — Sanofi Pasteur Inc

1. ‘The virus is inactivated with formaidehyde, and then

disrupted using nontonic surfactant, Triton X-160
producing a “spiit virus”.

2. # contains 15 ug HA each of three strains: A (H1N1),

A (H3N2), and B per 0.5 ml. Gelatin 8.05% is added as a
stabilizer.

3. K is indicated for active immunization in subjects from

& months of age and older. ACIP recommends for
persons aged »= 65 yrs, and other high risk population,




FluMist — Medfmmune; Live, Intranasal

Each 0.5 m] dose contains 105558 TCID, A (HINT),
A {HAN2) and B stains. These strains are:

~ gold-atapted; they replicate efficiently at 25°C.
w temperature sensitive; restricted at 37-397C.

-~ attenuated

ft is a genetic reassortant of a Master Donor Virus [MBV) and a
wild-type influehza virus, i does not contain any preservativa,

Serum Abs, | Abs, and infi pecific T cells may play
a role in prevention and recovery from infection,

It is indicated for immunization of 5.7 yrs chitdren, and
1849 yrs of ape.
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Clinical evaluation of vaccines for
pandemic influenza

tucla H. Lea, M.D.
1.5. Food and Drug Administration
Center of Biologics Evaluation and Research
Office of Vaecine Research and Review

Outline

» Introduction
= {nfluenza A + B virus
» Background
- 1918 Pandamic
- Pandemic Threat of Avian Influenza Vius

» Pandemic Preparedness
» Guidance for Indusiry

introduction

» Type A and B influenza variant siraing
- Point mutation in virat genome that result in small changes in HA
and NA glycoprotein strucizre
- Reassoriment between two co-circulating strgins

1918 Influenza pandemic




1918 Influenza pandemic
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» Pandemic Threat of Avian
influenza Viruses
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Generation of New Pandemic Virus by Gene
Exchange: Antigenic Shift
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H5, H7 and H9 infections

> Concomitant oufbreaks of H5N1 and H7NY disease
gocurred In poultry and viruses isolated from humans and
birds were genetically identical,

¥ Avian influenza viruses can infect humans directly without
reassortment or passage through an intermediate host,

» Avian influenza virus infections can be similar to those
caused by human influenza viruses; virologic survelllance
is necessary 1o identify such infections.

Viruses with different genotypes and antigenicity will
appear in nature a$ the viruses circutate in aquatic birds.

v

Emergence of Multiple Genotypes of HSN1 Avian
Influenza Viruses in China
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Changes in H5N1 viruses 1997-2004

h

Reassortment leading to new genotypes
Evidence of antigenic drift

- due to selection pressure of vaccine or naturally

acquired immunity OR

~ HA derived from variants in the community
Resistance to adamantanes
Vindente for wild birds, first seen in 2003
Virulence for ducks and ferrets
Virulence for cats, lecpards and tigers
Longer survival in the environment

Now endemic in poultry
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Prerequisites for the Start of a Pandemic

> Isolation from humans of a novel subtype of influenza, fo
which the genera! population has fittie or no immunity.

> Demonstrated ability of the virus e replicate and cause
disease in humans,

» Efficient spread from person-to-person, expressed as
sustained chains of transmission causing community-
wide outbreaks.

Potential Social and Economic Impact of an
Influenza Pandemic

» Mathematical model* estimates for first year of a
pandemic in absence of effective interventions:
« 89,000 - 207,000 deaths in the U.8.
« 314,000 - 734,000 hospitalizations
+ 18 ~ 42 rilion outpatient visits
- atditionat 20 - 47 million Hlnesses
« agonomic impack: $71- $166 billion

» Modeling based on 1868 pandemic™ project excess
deaths worldwide 2-7.4 million

“Weoitzor at ol £mot Infoct O 1990 SR
“WHO Rapod on Avian nftuons] i 5 ot theodt, 2006 17

Elements of Pandemic Preparedness

» Vimlogic and dissase surveillanee in humans and animals

- WHO glabal network for begnan infivenza

« WHO animal influenza natwork
Plan {or stockpiling and rational use of antiviral agents

- Antinayraminidase drugs {Dsettamivir, Zanamivir)

A . o on & "
{F L

Vaccines: linrary of reassortant vimsas, Improve production
methods, aliocation and distribution, allemative substrates
Emargency plans to deal with community disruption and
intreased demand for medical servicas
Guidance document: faciitate and expedite the licensure of
influenza vaccines for the prevention of disease caused by
pandamic influenza viruses.
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Guidance for industry: Clinical Data Needed for
Licensure of Pandemic influenza Vaccines

Guidance for Industry:

Clinical Data Needed fo Support the Licensure
of Pandemic Influenza Vaccines

Types of pandemic influenza vaccines

~ *split virus® and whole virus inactivated vaccine propagated in
embryonated chicken eggs

- cell-cuture derived, recombinant hemagglulinin-based protein
- adjuvanted vaccines
- live attenuated vaceine

Does not apply to influenza vaccines that do not contain
& hemagglutinin component

w0

Pandemic influenza

» Lse existing mechanisms for curent licensed influenza
vaccines
- Existing 1.5, inactivated TiV vaccine + same manuf process
- Existing U.S. Ive, attenuated seasonal vateine + same manuf. Pr.
~ New pardlemic influenza vacting
[no existing license for seasonal vaccine and/or new manuf. Prl

21

Accelerated Approval of
Licensure

Influenza vaccine [Fluarix®]

Influenza vaccine [Fluarix®}:
Regulatory Timeline

Spiit Virus Inactivated Vaceine, Trivalent
» Composition
- 15 g of each HINT, H3NZ, B anligens
- Contains “trace” amounts of thitnerosal
« <2.5 pg/0.5mt dose
- Adjuvant free
> Dose
~ 0.5 mi for adutts and children =36 months of age
~ D.25 mi for chiléren 6-36 months of age

» Marketed for use in over 78 countries

Sept. 17, 2004 pre-IND request

Ot 5, 2004 US shoriage

Nov. 19, 2004 pre-IND meefing

Dec. 1, 2004 IND submitted: Fluarix US-001

Des. 7, 2004 FDA review comments provided

Dec. B, 2004 final protecol submitied
Dec. 20, 204 emroliment completed

May 27, 20085 BLA filed

Aug 31, 2005 BLA approved

EL




Influenza vaccine [Fluarix®]

» Eurapean clinical data: previous human exparience
.+ 1892 Huropean registrational study

. pean study in geriatric pey
Fisarix™ in cne study group {age = 60y)

- Younp adults: suppertive safely data, SAEs
- oriatric indication (=85y): safety and immunogenicity
» 1.8 data

Study Fluarixl)S-001; Controfled triaf using immune response
endpoint in adutts 18-64 years old

- Safety datat terated approval: N~148D

hd

Post-marketing study: Clinical endpolnt efficacy trial in U.S.

Licensure Approach:
Existing seasonal TIV vaccine, same manufacturing process

If existing U.8. Licensed TIV vaccine + same manufaciuring
pracess used for devmt of pandemic influenza vaccine
- Clinical trials to suppord dose and dosing regiman, immrincgenicity
and safety

- Protocal proposal for postlicensure fiald trial [in the avent of
pandernic influenza situation}

-~ Indication: adults, including geriatric population
~ BLA wf crossseference {o manufacturing process

- Change in subtype submitted as manufacturing supplement
{clinical data not necassary)

n

Cont. Licensure of Inactivated Pandemic
Influenza Vaccine

» Rationale for BLA {vs. BLA supplement to TiV licensed
vaccine}

~ Trade name and package insert for pandamic influenza vaccing
that is separate from seasonal influenza vaccine
Gategorical VAERS adverse event reporting and caliection in the
event of paralle} distribution of pandemic and seasonal influenza
vaccines
Change in subiype submitied as manufacturing supplement fo
the license for pandemic influenza vaceing
Change in subtype for seasunal vaccine submitted as
manufacturing supplement fo the license for seasonat influenza
vaccine

H
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Cont. Licensure of Inactivated Pandemic
influenza Vaccine

Licensure approach
» Demonstration of immunogenicity
- Hemaggiutination inhibition (+1) antibody

» Primary endpoint: seroconversion rate
- Prg-vaccination H! $ifer <1:10 and post-vaccination titer z 1:40
- Prewactination H} titer >1:10 and a z4-fold increase in Hl
antibody titer post-vaccination

Other endpeints: geomelric mean titer (GMT)

» Hemagglutination inhibition (H1) antibody assay
~ Validation
- Llse of suitable assay conirol
po]

Cont. Licensure Approach:
Existing seasonal TIV vaccine, same manufacturing process

Licensure Approach for Live, Attenuated
Pandemic Influenza Vaccine

» Demonstration of safety
« Sequential approach; adults, then pediatric population
- Detailed safety data
~ Solicited loca! and systemic reactions
« Unsolicited adverse avents
- Serious advarse events (SAE}
- Vis# { telephone call Gm following last vaccination
« Additicnal SAEs
+ Ogcurence of new onset chronic illness

If existing U.S. licensed live attenuated seasonal Influenza
vaccing + same manufachiring process
- Same requirements for demonstration of safety and
immunogenicity as for existing TIV vaccine + same manul
process
Additional safety considerations:
~ inpatient location
- Ewaluation for amount and duration of shedding
- ions for contact pl ticns for pati and study | |
I 1 tion by study § | in the event of infuenza

- for
iiness symploms thought to be dus to the vassine stmin, Empirc
treatment with antiviral agent pending culture resniis,

indication: anly for use after the onset of 2 pandemis influenza outbreak




|icensure Approach!
No existing ficense for seasonal vaccine/ new manuf process

{.icensure Approach:
Na existing license for seasonal vaccine/ new manuf process

» Accelerated approval for licensure

- Improvement, compared o existing available treatments, for
sefious / e-threatening Blness

- CHnicat tial based on surrogate endpoint
~ Postdicensure trizi to varify sumogate and dlinical benefit

3

» New inactivated pandemic influenza vaccine
- Manufatturing methods and product testing
~ Raticnate for dose and dosing ragimen (adjuvant}
-~ Giinical trigt hased on Immune oriteria: H antibody response

> If no U.8, ficensed pandemic influenza vaccine exists
- Co-primary endpoints:
- Upper lim# of the 2-sided 85% confidence interval on the
GMT ratio (GMT 4 5 wenesd vaone! GMT newvacann) > H5
« Lipper limii of the 2-sided 95% confidence interval for the
difference in seroconverston rate <10%

tLicensure Approach:
No existing license for seasonal vaceine/ new manuf process

Licensure Approach.
No existing Ecense for seasonal vaccine/ new manuf process

» New inactivated pandemic influenza vaccine
- Manufacturing methods and product testing
~ Clinical triat based on immune oiteria; HI antibody response
» Control group: placebs
« Endpoints; fower limit of the corfidence inferval for

seroconversion rate »30-40% and seroresponse {%=>1:40}
alp »AN.70%

- Gontrol group: LS. licensed pandemic inf vacsine

+ Nonwinferiority comparison

- Co-primary endpoints:

- Lipper Bmit of the 2-sided 95% confidence interval on the
GMT sallo (GMT y g geemsed vorsine powvaceine} >E8

+ Upper limit of the 2-sided 86% confidence interval for the
differenca in seroconversion rate (% Tsensed-% new} <10%

k]

> Cont. new inactivated pandemic influenza vaccine
Safety dalabase
- Rule oul serious adverse event occuning at 17200

- Novel process of adjuvanted pandemic vacsines: dependent on
nature of manuf process and avaiiable ciinical data, respectively

Lot consistency
- Primary endpoint: GMT
- Becontary endpoint: seroconversion rate

Post-marketing commitment
- Confirmatory study to confirmn clinical benefi

Licansure Approach:
No existing license for seasonal vaccine! new manuf process

Licensure Approach:
No existing license for seasonal vaccing/ new manuf process

» New live aftenuated pandemic influenza vaceine
~ Manufacturing methods and product testing
-~ Deperent on identification of an immune comelste
- Safely database
- Lot consistency
- {Post-marketing dlinical efficacy triat {if correlate identified]

35

» Other considerations
v Adjuvanted formuiation
- Pre-clinicall previous human experience data supporiing beneft
of an adjuvant
- Clinical effectiveness data with unadjuvanted formulation not
necessary

+ Pediatric indication- required under Petdiatric Research Egquily
Act (PREAY




Questions/Discussion points

» Vaceine R & D Congsultations in CDE, Tw

Pandemic influenza
- Adjuvant for HEN1 mack-up vaccine
- Cell substrate for HEN1 mock-up vaccine

Seasonal influenza
— LT Mucesal adiuvant for nasal influgnza vaccine
« Adenovirus-vectored influenza vaccine
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2.13 EESERERNISE

EEMSEREZEN ARG ?@U{%ﬁ{ﬁ%ﬁ

AV"E»’

FHEATEEILLE

SEES & E%ﬁﬁ% SEE - Eai%%l&i@.”*_%é@%
'ﬁ%&v
gﬁ?ﬁaﬁﬁﬁfﬁu WHO Bt BYWrss (PIANEE R EARBom st

e. IRELREBHREITZ SRR - BERBEAR - U [(RaaE s an
Bl — s B R0 ] SR = R KA -

214 WESERBHRUZENE
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2.1.4.1 EEEFUSHEEERER (mock-up vaccine) EFHRBURIERELL reverse
genetics FIEATAETSN - B{FEEEMERER 4T 4 BRENET
Frismmili b B BB TEIrEUR Y - REEERER  WEEER
AR 2 A 2+ PR T

2.1.42 R FENTAEY B ARERFENRRBEE TUEEYREER

2 PIHETT -

e,
b .,ﬁ:& ?u\

nt) B

- ﬂﬂ%t%.%ﬁarﬁ - A

S
i

BB EREER] %iﬁlﬁ ZIH

# RS '*izf'u‘;&%ﬁkfm%%aﬁ’%rm@ﬁtﬁﬁz{ﬁm’-
223 %‘jﬁ'\mfﬁﬂﬁ’@f&“‘%ﬂ

gg}hﬁ{“m . “]’%%CPMP/BWP/%{»)O/OO Guidance on
b ﬁgﬂ@%&mﬁ, ay
Celi Ciilfifelnactivated Infl enzit‘””‘vao’éﬁines » FEAHREEE S EAR R R R

zm%i@a@@%”m% (ER B -

2.3 FEGRIEEREEC £E

23.1 AEEESER
2.3.1.1 S 4 ENEERRIEE 2% [EFERERNET R - EEEEL
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HEPEE ) BHENE - REBUEBRERBRAFREERN -

2.3.1.2 JR&e% [chEEgEBIEE 7 bR — TR E W - RESESRY T EHEE
HERER R By ERASEEBUERCRE AIRSERRS T
s

232 JEEEST
2320 FEFBREE CMREERAREAS

2332% ﬁﬁ i (mul‘ﬂgﬂse Preparatmns} Firasin REIEH - poBl s R

ﬁ%@%%@@ﬁ&ﬁ

2.3.4 EEM

2.3.4.1 HISHESY [ERERSEELEN - FHESR I EBRERI S+
fég -

2.3.4.2 ISR RS T AN B R - BB R R R e SRR T
B -
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= - ST R R R R R R )
3.1 AR SRk (Vaccine reference virus)

311 FHBRESHSFEHREBEYRAR WHO Collaborative Center E'% 5 X v
Py

reference laboratory Z5fi » TREEIREGURNE « SETREEIE | LB

%@E%@@%ﬁfﬁa%ﬁfgr@mﬁm%m p e S

FEEITEL -

ke —#EIL -

3122 ﬁu%%ﬁ%ﬂfﬁafﬂ% %

5

3.1.3.2 5, zﬁéﬂﬁ/\ms%{éﬁﬁ%rﬁﬁ

3.14 ZRUEEE (EYEHE)
3.1.4.1 IR RS RIERE R ERNE 214 EESEREHRL U
B B EREERESERRNS  TULETEELRE -



AR S ERAEZEEREER(ER) 2" version; Aug. 28%, 2006

3.1.4.2 YRR AR YT A B B B R AR 2R S B WHO i85 BIX
R e Z2E I E—HER -

3.2 EEERL AR R IR IR Y

321 EEERELLER (core pandemic dossier) @ BIBH R TR E
PRI - w[%&ﬁﬁ‘%%ﬁﬁmmrﬁﬁﬁmﬁﬁﬁﬁﬁlﬁmwz

3.2.2

3.2.3

%‘Wﬁ % fb%;;‘ ig&c %,,andemic dossier ) - JEFAERIIESE [
A & k)
%é%%a%%ﬁ% R SWEE) B

Fsﬁ

33.12 B E%Q%fgéwﬁh{ — e BRI IR -
33,13 PEEAER  REBTERE D SRR R BRI ERS - D
By -

332 EEWESN
3.3.2.1 RHEE R BAEREMEE (mock-up vaccine ) FRPREABSRGSR » FTEURRYEE
( pandemic variation) &7~ HA & BRRER RN —RTUBER 15pg -



FRARASERERIFEEERL(ER) 2 version: Aug. 28%, 2006

3322 (05 SRD SAEEEHEERE - RILABE T EEEEE (mock-up
vaccine) FEREZ BT HEEUEIGEEE - B E 52 SRD ARy
BIFEL B /ERRE B T -

333 WEIRAEH
333.1 2% (B ERE T EL el — R EH B BRIR RS
JUE=IE - W123.3 2508 - =

33.4 HREEER

3%&%@%%@%@&@%%2%%3@;

1MA2%%t%@ﬁ%ﬁﬁ%§%%~r%ﬁ“
PR :

Il@ﬁ%ﬁiﬁﬁ%ﬁﬁﬁ vt [ ERFRIAIR (reactogenicity profile) ¥
SR ﬁﬁdfkﬁﬁ(mﬂmfﬁ%:%%iﬂﬁufﬁ i) « RIS
&8 AT LT B BRI B FURSEREIER 45us
[ERBHAEE (1A, hacmagglutinin )« ZESLBU T - B EATHRILRIT -

12 $SEHE IR REEI R A B ARATE . RN R R 2 RS T
BT RIS - PRI AT RSN - 22 - R
i - EBEE S - AP R FTRISRARER (pandemic variation)

10



HAABAEERB R ETRETEB(ER) 2" version; Aug. 28%, 2006

FERAETE -

1.3 ANELFEIFTREH ( pandemic variation) 2 BEEIRIE—CHETIST RS TR
W - BT R RRET R 2 R i -

14 EERETE B B B ETRIR B LR (core pandemic dossier ) 1RHY < R
HI I » HAIFEYET (pandemic variation) SEEARHIRIEE RS IE 8K -

2.1.1
B -
212 BffE r&&%m@faﬁﬁﬁﬁw@
Ty - %
2.13
2.1.4

%
<1nter—pa%%mxc x;accmes) HL - BPRREPTERRRTZ 258 -

202 A 221 JBAEFIBAEES » TR AR 45us MIPRILER
B (Haemagglutinin Ag) ¥ » (N A STHRIRATR 21008 - AR
ERE—FIEEE 45ug IMEREHEEPUE (HA, haemagglutinin) » RIFEE

U B BB -
223 EEEEERTSEE  LEMREERIUR (HA, hacmagglutinin) 48
B 45ug B © BT BRI BRI AR -

11
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224 HHSEE L EEL SIS RSER R (whole virions) JURHE
HTRERLL LT

225 i FiwellestablishedZ FEEEHERIFH (adjuvanting system ) SAL EfE
R A - BT RS R R -

226 TSRS AR R - AUESE R R 2 R -
Bl B B SIS - (R R - R kR
RER - AV © R - P,

207 Yk AR R J@Mﬁ%ﬁ%ﬁf&&@ﬁ%ﬁﬁ@{ﬁz
R - PP - AN

2.3 REEMEES (Challenge experiment )
231 T ST w?%’, lﬂﬁ

E‘( 4 ‘-“\\

32 JIR{E WHO %@“B’J{iﬁm{“ SRR (BEFMERNEERE
B MR E SRR RS - PSS BURT
A
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FRIRE R B AL AT R E

-~ RRERRTECESE

L1 HRERRRES S IKRRTS AT SRR R Ll

R R v R EGELT - & %

& ‘
1.2 57U R e R T A %ﬂqﬁﬁﬁwm:@/“@%g@u Mw
] o FFA T EHET (interpandemic ph%%ﬁ%qZQHgﬁ:gﬁﬁu (ﬁﬁ

.y“%

ﬁ}% fh @&t%ﬁfﬁ%ﬁ’\%{ﬁ[fﬁ{tﬁ Rt R R T
%ﬁ*i{

j ;_’J’FE*"@E %K?{Ekﬁ TSR FREE - WTEREE S

\&m,

TRHIRASE ﬁ,ﬂ“qﬂ
RAJEFRITERS - AAZeH AR SRS R ECL R B E S D)2 IRGERET
B2 LU R IR Fes BT R 2 TR AR A A B AR PR 2 AHBR TR RY
MR THIE - EERERT S -
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T BT EURERE DUR E R R L ER
FABRRS B 4 RIRAT B - FRAHHT LR RS RS F O R PR L PR RSB R IR,
B B REEEET - BTLURGS—ERR A ML A AR R B R B

SHIATIZLER . BRI R R R Y

2.1 FABRIREF

211 ﬁfﬁi@%ﬁﬂr{nﬁﬁfﬁf AR TR @%@%@ TR -

™

&
s ﬁmma@ @%mﬁ?ﬂﬁ%ﬁéﬁﬁ’\

@%&%ﬂﬁwﬁ% W@“‘:"“m-ﬁé&?ﬁ% 18~60 2

m @ng‘%ﬁ@ - fE @H__ N T T RS E R B SRR

""""""

w%ﬁ%ﬁﬁ o
222 AEEERHEBITEE A B R B R R R R H R AR
I PR EEREERN (F2EZCPMP/EWP/463/97 Note for guidance on

the clinical evaluation of new vaccine ° )

223 TEE{ATERERITER T - FERBMT Sl - IREEZ @I -
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2.3 RE4 R IES TR EESE

23] HRBFERRKECFERBE  BRHEREDS KR 40 U H
(hemagglutination inhibition) titer BA_I- » {H 2 (LEFTIARYE » BHHOHTEITUR
SEH A IEHE °

232 FEEESEETEIMERETEENRES T @%ﬁﬁ%ﬁ@ﬁ%@%ﬁﬁ%

2322 Ef‘ﬁa%%kb‘" 60 Bz AN FEST TR » B

«wm

a. [MBE Eﬁﬁ”@% 3= (seroconversmn) R 2% B % 7 ¥ §8 (antibaemagglutinin

antibody tngﬁ%m 2 BIEIE>30% ;

b  RAFAEEIN>2.0;

c. EBEREEHHI titer=40 ZSRH titer>25 mm’Z LLEE (proportion) fE >
60% o

233 EEEEEREERRERERL  ETHHE e -
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HHARA G EBRERZE SR TEB(ER) 2™ version; Aug. 28", 2006

234 FEETFEEENE RS EREETEE - BRET R RER
WAL R B PR AR S o R R 2 Rk - AR R E S

Z e

235 WY R R TR S X B A MR TR
2] o

236 FERFREERNE RS BN ERA TR AR A DR+ A A R
BRI ° 5

2.4 FEpTEAERTER

241 %gﬁkﬁ%ﬁﬁﬂﬁﬁﬂTﬁﬁf¥f@ﬁ%ﬁrﬁ Bﬁﬁ%%%&
st - @m&%mﬁmﬁ%%%H%M%ﬁ%{ﬁ%@ixMMo
242 Mﬁ%@m&ﬁ%ﬁﬁﬁﬁﬁﬁﬁx?axy>ﬁ*ﬁu&WZT o

: 1?{%&’ @%% i
e Wﬁﬁ%ﬂ%ﬁﬁ%ﬁﬁz %ﬁwﬁﬁ?%&%mu?ﬁ

ey o ATy i
F ;.g;;gi :

%%ﬁ%ﬂﬁm%ﬁ SRR BT S T AT S e
wa%@
244 %ﬁﬁ%?ﬁ?ﬁ%%ﬁﬁf & B R -

2.5 REUTE

2.5.1. EEERERHERR BT S RBHEERAR 1%/ BHEM -
252, BEREENTFEEDERFHEEN 6 |EA -
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2.53. PRGBS EIEITAENEE R IS R - MARRBOLE
TR AERORIE T -

254, FEMFEFREEPIEEAEHE thiomersal BHEAAER (adjuvant)ty
7F » FRIBEHIRIER - thiomersal B FIIERIRAER/NE R - TERIVER]
& 2 E M RRE T BT E R PR B R 5T -

2.6 I TR KGE

261 TEHTIV ST B AEAIRIR AR S :
ﬁg‘,§§y7’

FA D ER T A R B R SRR A

(Straf" content)-f+ WT E%@ﬁ&%iﬁﬁ%ﬁ%ﬁ AT R TG LU LT

E‘E}E%EHW“ @:ﬁ%—%‘s?ﬁ‘tﬁa TEAMER A - I B R E A E R

( quality issu

3.2 BRSBTS

3.2.1. EABREENTERFAREE - AEEHBRREEC RIEERR
FE - TEDSERR RIS - IR BRENETIERGIFNER -
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HMAEARAEERENLESEERB(ER) 2™ version; Aug. 28%, 2006

320, IR RERAERSE - TVRRRANGE « DR R TR
SRR « BA T AL - TR SRS AN
PR R R TR - WD R R -

33 REERRETGERE

331 G Mﬁﬁﬂ%ﬁm%ﬂ$r%ﬁ%ﬁgﬁ%%@m&%%@
VRt T R IR N
33.2

333

3.3.4

3.3.5
‘ﬁf@ﬁ%ﬁ%ﬁé%?ﬁ%%%%ﬁmﬁﬁ

22

341 PEFEFRBATITEY WA T RARERHERRRER  FIRET
FIHOHE SRS - IS % F A T TR R R TR B AL
% (overall effectiveness) »

342 TREEHHIZ i (case definition) » LR (R Y J5 X (case detection
definitions) * B[ 24x(ad hoc basis)FE ZIF AN A — B -
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343  {EERRHITINN BRI B BRI D R AR BRRY 7T
HERAEMIIESTEEL -

344 BB EE BB ISR  DUR G R BEEIRME S

345 [EE_FE9FERE (clinical outcome) B AIFESHHRN RIS EATATZ BRI
PSR » DA AEBEAILESR -

35 R

2ph. Eur. 01/2002:0158”Infulenza vaccine (split virion, inactivated), 01/2002:0159
fnfluenza vaccine (whole virion, inactivated), 01/2002:0869 Influenza vaccine
(surface antigen, inactivated), CPMP/BWP/2490/00 Note for guidance on Cell culture
inactivated influenza vaccine

3CPMP/BWP/2490/00 Guidance on Cell Culture Inactivated Influenza vaccines
4CPMP/BWP/214/96 Note for Guidance on Harmonisation of Requirements for
Influenza Vaccines

SCPMP/EWP/463/97 Note for guidance on the clinical evaluation of new vaccine
S 01 48 1 B 31 BAS SR ERBNEREN —ERRRaCERERT
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MEEARELERTC
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% G sk

“

W

>
‘gﬁ\&

ﬂh

u\a

— ~ B M :REO54£6H308 (£435) 10:00-12:30
v B HMEBERARELERVYCE-THRE
=~ F B AEmEEsEE GHE REZSUTRMR)

S B ATEMAIEE - 2R BRI AXEHEE - BAERHI
LR RBEMEE - RBEE (RBLEIF)

Bk R - EERRHEE

B E L RAERFE - BEARE

R BlRSEE S L EEAE - AR FREERK

Bk - AR ERE %iﬁﬂi& EHHBIARTE

#%%%%Mﬂ %EJ&%%Q

BEnAsRTe REAPTE - TEEEEE £AEEER -
ZABEEE  FRFBEEEE - BEREFER
ErRELE G

B3 & BRR- ERRy

A EHIWER

1. AP RERAE RS L E PR L S S LT
2. RERBERE
0.1, sadf  SHRAE E AT BN ARBREEZRBA Y > REBTEAM

22*/%% BHEEAN GTHAERRKY -

3. R B R-NAAREYERENZEEEEER (ER) 28EARR
BYAFHABRBSER -
3.1. b% ~ Hd@masdy

F1R8/267



311, BAARBELERF
(1) 25 92:84% 1 WHO Collaborative Center / Reference
Laboratory #4788k » & B - BE4E EERMHT
& e |
(2) B 4Emake LY " mi%® (Cel substrate)
T EEAABEYAE  RCEHRNELAAR
REBT -
(3) B HiEIE GayE I R R AW (extraneous
agent) R A 2 TSR BRI E
18] 4w % 42 44 . 5| polymerase chain reaction (PCR)
% EAEEEVLBENE -
312 HURBRBEHZEE
(1) 3.2 BBHBABH
. B A E immunochemical single radial
immunodiffusion (SRD) 8% » 12 SRD TR &
BAHRHERAEY (pandemic vaccine) Lk -
il BRZEBEIMTREAL GRS v &EEHS
BN ABEEARRBRE  EABRATENTE
R AR ERME -
(2) 3.4 Zwhk -
. REMZ RSB ETEALES -
3.2. EEREAMNRRAELEERRBIHS
321 B TRERESENAAME (eg., & &adjvant...) -
WEREBITR AATESHAHASZER oM RS BEAT
ko
322 FEAREHLE:
(1) #AE—HERB 4500 LB E TR (HA
haemagglutinin) - | F#TE—RERAHEHIE

AR -
(2) B @ Ad—2HBEEEF  AABITREZIE
ARt -

¥ 2R/26R



(3) A AHEEREBRZBELET LG BAER FHE A
RAEEHFBEASZRMBET X SHELEEDNR -
3.2.3. MABMRE ZTH PR BERERBRETHEARN -
3.3. BBARBBRMZMTERFTH
3.3.1. RE%R#HH
(1) EERRERAGERARZFHCEFGE G » &R
ERRASEENNMEERERE NI GG T EHR
(2) FESRERS B 18~60 & L& 60 & 4 L8 F&#
-3
332 4BARRBEZIFERE  REEFAIBEABRRRRT
o AT bRl E -
3.3.3. ML
(1) Ao RBEEERY 1% EEZ I1EH
(2) #4EH6EA
334 AL HHzARE  PHEEFRIRBAIEZBERABNETE
AN A ARB N AR AL R - HH ERFERK
% URENM REABALTHIARKEY Ny -
3.4. BAREREEARRIELFERE
341, 4 ERELFEFHEEREDEINR T —BEE X
co-primary endpoints: £ B #Z#$ 2 D B L b —ERE -
342 BfEHE RBNERTPHREZIPT -
4. HHEBA
A1, BREBEREE 95 £ 5 A 26 B ®ERS » itk (MDCK) %%
A mTEBRERER - 8% MDCK @itk R4 %2 B I
B E B4 QC Az H -
411. AW BSER T AT IFES pandemic virus seed lot %3t
vEw—FHE EF 0 BB TR QC HA 7
i ABBHENEZERE  ARBATHEL  RARHTH
NARIAEMESRE  ABERERZTEFR -

#3R/26%



4.1.2. 3% %% pandemic variation M > HABRAH K EMRK
T By F 2R E T AT LR QC RE 0 AE e B &R
T & & AT 52 virus seed lot QC #:78] B & T #U4T 7
g fERansnhdoEE o RTEBEIT Virus seed lot 47
Eaasaesdanz QC &R - QCHRAEB TLFER
( virus tests #, 3% adventitious, species-specific and
retroviruses) > THH B L E R ERATEHFERNER -
E.g., PCRtest-

42. B BA GRS EAH% (NIBRG-14) & # 4 for clinical
trial use - B A7 B WHO RE¥aym ok (FFRMR) > HRR
HFETRAELFS  UAEFAEATBARLIBARENK -
421 AFEENLT wEENATEIRFRAMR S EER

# CMC % safety Z % & 47 7
S BRRBER B R AR T SR R R B B AT -

4.3. ia B ey CMC #:8) > B4R € B R R-& R 34T » 7 safety test 7 & >
3+ %35 CRO S A H ¥ i Bh3AT °
431, N4a# > 254 CRO 8 TH4T safety test > 3 B KBt

A THELH?

g2

55 W

(1) 4 safety #f4 @ PERBETRERER % (Chinese
National Laboratory Accreditation, CNLA) & 43
ko fl4e : DCB £ eyt E— Rt § 6
CNLA RITT ;A% -
(2) 4% Bio-safety &4 : B & 8E&METRRE -
4.4. £ SDS-PAGE # 3] # 48 8B B 44 - 2 347 B 213X MDCK Z residual
protein » T # A in-process control # -

4.41. Byea7E3%L SRD (analyze the potency of the protein)
Mrpl g > 2% &% SRD reagent &KH4F 0 T HF
SDS-PAGE (analyze the purity of the protein ) #: BB 4X, 7
B’ ¥ %2 % E e standardized ?

BERSHTOER

ko
e

#4R/26R



(1) Mock vaccine : protein content o BUERA AR R
EHFEEBREBUARSRGER  BERR&EHZE
}% o

(2) Pandemic vaccine : & &1 L85 > sEzth 4y protein
content T 84 4 A A AR B3 0 {245 8] SRD WA
B - QA SRD ik -

&% A EEBRHFE-SHEG -

45 BEHFHARESATRIUTEAFERSR  BREZTARAR
(3% @ do RATIE R AR B 7 B AR E AT 52 A&k Reproduction toxicity
Bl 4 AN B R RBRS AR A AHREZLEL  fl  RE/R

Lz HF) -

4%  Hungary : pregnant women were excluded in clinical trial &
— &M RER T w7 B T 2 histopathology - & %7
rodent ¥ 3% -

4.6. BaRErz REREE D RENER KR REBES MG FDA
2GR ROFRTR T |

& FRBRERTEH immunogenicity study data 8] #& LR
R—RIAREIR 65 & EE EEASHAER Y EREH
SHRBEHBRE > AFERAARRNL  ZRTHLREKEX
B —BeREEN L 18~60 KA 60 &4 L HEFE
BB o

AT7. %A MR BZIFERE

471, HE&RR 18~60 RZBFA » BRIUTT I RBER B F
24> 22 A F—@FEFE (or co-primary
endpoints)

(1) 3% B % (seroconversion) XA BAF XA
( antihaemagglutininantibody titer) 3 fv2 % 8 /& >
40%

(2) 4T THEHM>25;

(3) 33| Hl titer=40 % SRH titer>25 mm® 2 1t
% (proportion) & >70% -

£58/261



472 NESE R 60 RZEFA - BT T 7] &) if 3746
i % i E P —1E%E (or co-primary endpoints)
(1) &5 B # % (seroconversion) & # B E X i
( antihaemagglutininantibody titer) ¥ 4w 2 B J& >
30% ;
(2) BT F3HE#%mp>2.0;
(3) 2343 3] Hltiter=40 % SRH titer>25 mm® 2 1L %
( proportion) & >60% -
43y Z%E L 3 5 endpoint B RFIN - HHE PR
BAZERTRERBAY c A L@HHFE—FH

48 wEEEBABEBRRER TS BATHEFLEHBE - T

5?2
G MEEEIERP o2ER > BT
4.9, BEEREER PO
LES L

Wigd aiff]

491. BEMEBRBR T -
492 &EEH AL T -H  ROUEFRTET -
493 BEstEEFATBBRBIATER -

5 Hib:
5.1. MU RKAY (mock-up vaccine) 2 BHEB L T B
%J" o

(RFZEE)

$6RH 267



4+t

‘

MEEAN %ﬁg%ﬁﬁ%¢&2
HAARBLEERNEEREE —REEXTH
Rk

— % M:RAYS 5107268 (EHw) 15:00~17:00
o BCHBRABRIAERTS
2% FCARFBEBHRA
W HEAR |
BMEFR MENAEE - FREHR - AELER -
EFEEAE S BRBBEAE
Bk EREHEE
b B L RYEHSFR - HEREE
EA R BlESEE S L ERME  REARMR - FEEMK
AT BAEAEE - AXHE EE - ZHEHAE -
FBEEREE - 8 F8ERNE - BB
HEYHRAEE - BRERTEHE
guashte  IREREE  AAREEE - EARFELER -
2B EEER - BRBREFEE
EiELNEESE
Eo~ HCERFBEREER

(—) CDC HA & RBRARE -
1. BESER:
® BEBRMEY R%
® MiwLBEHMEARLRBZER
® i E i aatE



2. BAAFER:

® smip: YIRSz EAETERY (Bestavailable .
H5N1 vaccine) » a3 4 & 19 8 (GSK: 9 ¥ #] -
H5N1 sk ; Baxter : 10 & #| - clade2 EpRAR) °

o T EAEKAKREHHTERGLIAE -

® E# 1BOO £z £ #HTERK - #7& ¥ 2Z cCGMP 2 i
Tf2 o

3. CDC Barx :

o vaEITRHHWBN  EEEIHBEEKE -

o Aty 4 1st H5 DNA & % # o -Galcer
1% B 4k ] 2 A o

® EEOAFRBRE -

® LR BEABRNERE -

(=) NHRI 7 8 A & G RIARE -

1. Cell-Based H5N1 Vaccine Bulk &5 & 41 % E 2 .9

2. Cell and virus banks % #% & &% RI3IA B Y

3. BT ETERBANE S d DCB AT -

(Z) COE ML ERNAR "HUARELEERE NI FELLLD
¥E | EERAIRA

1. .88 Quality control of the cell substrate #
Tumorigenicity -

2. # Mock-up/Pandemic Influenza vaccine z B JR X3k 31
W o .

3. HME T 95/9/6 244 F 2 Draft guidance (£EF %
ZHGERRZ 95828 IRA) RNEARKFERNEH
MESABeEB4n kBT oRF M ATHER
ok -



1. HRENRBREMERE - 8 NHRI RFESITRAE—H > £ FE
B % BB MR BITE MR 0 X E AR vaccine Z A Y
® BHNEPEAAHEYRARMES RS ICHERE B
MERRREDSER Y)Y  EE NHRI B RREE 5
B 4 4TPHE 2 Bk % B 340 M8 #47 two species HE R
g (Rodent and Non-rodent) - szERE L& -
® Ui Yz HERsigd DCB #47 -
2. BRBERNAETTEAEILERERT
o ENEANBANERBOEZE SN, LEE WHO RTHHA
ZmER REGORBRE AN —BBEFH 15 RARRS
Mg 2 > B AR AE BN A 473 reference virus -
o sy oA v EAMZSER RN WHO T h e
ETEIESSE > BHFSRARBARARIL
3. B NHRI &% + = vaccine # A split virus & whole virus W #& >
EERETHEREE?
® 8 77 E #} ;2 whole-virion vaccine #UiTEE R BRI % - LA AR,
e > B HE whole virus vaccine 2 # e % % > Hiw L
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