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Executive Summary

“National Strategies on Pandemic Influenza Vaccine Preparation for Thailand”

The 2004 unprecedented epidemics of highly pathogenic avian influenza H5N1 among poultry starting in Asia and
later spreading to many regions has stimulated concerns on global pandemic influenza. Thai government has taken this
threat seriously. In May 2005, Thailand has launched National Strategic Plan for Avian Influenza Control and Influenza
Pandemic Preparedness in Thailand, 2005-2007. Research and development is a sub-component of one of seven preparing
strategies. Four sub-committees were set up to take care of Pandemic influenza vaccine. One of these committees is

responsible for conducting a feasibility analysis of pandemic influenza vaccine preparation.

A working group comprising researchers from various institutions has collaborated to carry out this study. Many
approaches were applied for this study such as literature reviews, series of brainstorming, consultation meetings with
internal and international experts, mapping facilities, and field visits. A mapping of facilities related to vaccine research and
production both for humans and animals covering both private and public organizations indicated that universities had high
capacity in research and development phase. The process of influenza vaccine production in pilot and industrial scale was

not available locally. However, there are some facilities that can be modified to do some production.

The working group has proposed four strategies on pandemic influenza vaccine preparation as follow :
Strategy A: Purchasing finished vaccine

Strategy B: Filling vaccine from bulk stock

Strategy C: Modifying available vaccine plants

Strategy D: Building a new vaccine plant:

Strategy A and Strategy B are immediate preparing for pandemic by stockpiling. The coverage of these
strategies is to cover frontline national protection. Strategy B was proposed to reduce the bottle-neck problem of vaccine
production, to have some cost saving and to promote available filling capacity in the country. However, both strategies may
not be applicable in pandemic situation with concerns on the mismatch issue between stockpiled strain and pandemic
strain, the unavailability of vaccine supply globally, and the inability to cover all population.

Strategy C is on modification of Bureau of Veterinary Biologics (BVB) plant. Similar technology platform (egg-based
technology), good infrastructure, skill and experience personnel, shortest time for start-up production, and limited investment
are main reasons to propose this plant as a contingency plan for emergency production as global vaccine supply is limited.
This plant needs upgrading on downstream process and detailed production process. The potential limitations of this
strategy are bureaucratic will and perception, not technical issues. This option is valued for thorough evaluation as a security

back-up while a new production plant is not available.



Strategy D on building a new vaccine plant is a long-term strategy for national security on pandemic influenza

vaccine self-reliance. With available information and accessibility of technology, egg-based technology was proposed to be
technology platform for this new production plant. Scale of production was proposed based on the number of doses
needed during the pandemic situation, economy of investment scale, and economic evaluation of seasonal influenza
vaccine. Issues on management, organization structure and staffing, main equipments of production process, crude
estimation of investment and timeframe of establishing new plant were discussed. Critical success factors including
continuous supply chain of raw material (eggs), research and development, human resource preparation, and preparation for
technology transfer were proposed.

In additional to this, key issues on Good manufacturing Practice (GMP) and Fast Track Registration were herein
discussed in detail. Lastly, the report was finalised on issue of the relationships among the four strategies. Strategy A on
purchasing finished vaccine and Strategy B on filing the bulk stock was temporary strategy for short-term period. Strategy
C was the plan for medium-term period while waiting for Strategy D to be ready to be long-term security tool for the
country. However, after the new plant was available, Strategy C could also function as a back-up capacity to Strategy D to
increase vaccine availability for the whole population of in emergency period. As none of the four strategies was a perfect
strategy for all periods of time, therefore selecting the right combination of all four strategies was the critical point for
Pandemic vaccine preparation. All strategies shall be implemented in proper timeframe with good coordination from relevant

stakeholders in order to achieve mission on the better preparation for protecting Thai people from the coming Pandemics.
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A15199 2.1 deyadnandadulininlunaeiugneunisszunnlig (pre-pandemic influenza vaccine) daaangniu

17 FANAN 2549 The International Federation of Pharmaceutical Manufacturers & Associations

k73

R&D for Avian / Pandemic Influenza Vaccines by IFPMA Influenza Vaccine Supply International Task Force (IVS ITF) members

(Updated 17 October 2006)
Company . ) . . . .
# (Site Location) Strain Type Culture | Adjuvant Doses (ug) Trials Timing Additional Information
H5N1 Wild type | Inactivated . = i
Baxter Cell 3.7/7.5/15/30 |Phl&ll . with NIID
1 (Czech Republic) mtnamnzos :::?:r:e Vero Alum 145 Adult** Start: Jun 2006 | ,, 18-45 year olds
Inactivated 2 doses
WI.’iole Egg Alum 1.7/5/15/ 45" * with Leicester University
Berna Biotech - virion Start: 2006 ** Formulated with Virosomes
2 | Crucell Company | HON2 Inactivated Phll E nd‘. Q4 2006 as a carrier/adjuvant
(Switzerland)* Whole Eagg Naone 5/15*** . system
virion *** Intramuscular
Virosome** | Egg w 1.7/5/15/ 45 **** Intradermal
2 doses
Intramuscular +
5 | Biken H5N1 il aum | 17/5/15 Phl Start: Mar 2006 | subcutaneous
(Japan)* (NIBRG-14) | i % : Adult™* | End: Sep2006 | Ph Il & IIl Q3-4 2006
* with NIID
** 20-40 year olds
. * 1% set results announced
CSL Limited H5N1 Inactivated 75/15(1 b set*) | Phil :’ gta:ij?blgss Feb 2006
. nd: . o
4 | (Australia) (NIBRG-14) spitvius | F99 | APOs | 30 45 (2 sot) | Adultr 2% Start: Mar0s | 2 Set testing in broader
2End:Jun07 | Population
*** 18-64 year olds for 2™ set
CSL Limited H5N1 Inactivated Phil . .
5 (Australia) (NIBRG-14) Split virus Egg AIPO, |30/45 Child* Start: 2006 6 months to 8 year olds
CSL Limited H5N1 Inactivated Phil .
8 | (Australia) (NIBRG-14) Splitvius | £99  [AIPO« | 30/45 Eiderty* | Start: 2006 POSEAFDIE
* Intramuscular +
: Inactivated ) subcutaneous
7 Ii)fenka S'EIKBI"I ﬁ::;e » Whole Egg Al 17/5/15 i: ln" Star.l. Mar 2006 | o (1 & 111 Q3-4 2006
(Japan) ( -14) virion u End: Jul 2006 « with NID
** 20-40 year olds
GSK Biologicals | Rﬁ“am - aum | 19/38/75/15 | Phian | Trals finished in | Mock-up file submitted to
(Germany) s 99 sl EMEA Dec. 2005
e Inactivated P . s N
GSK Biologicals Trials finished in | Mock-up files submitted to
@ ) HaN2 wwr::r:e Egg Alum 1.9/3.8/7.5/15 | Phl&ll 2005 EMEA Dec. 2005
GSK Biologicals Inactivated Phl 2 doses
8 | (Canada & H5N1 Whole Egg Alum |38/7.5/15/30 | . Start: Mar2006 |, o/ "+ oids
Germany) virion Y year
GSK Biologicals : 2 doses
9 | (Canada & H5N1 g‘;;t:?id Egg yes* 38/7.5/15/30 i:-.::‘li Start: Mar 2006 | * Novel adjuvant
Germany) **18-60 year olds
GSK Biologicals Inactivated i Phll . 2 doses
1l (Germany) KRSk Split virus Egg yes 15 Adult Start:iMay2006 |, Novel adjuvant
It Subcutaneous
1 Kaketsu'ken H5N1 Whole Egg Alum 1.7/5/15 Phi R Start: Mar 2006 f’h I'I & Il Q3-4 2006
(Japan) (NIBRG-14) virion Adult End: Jul 2006 with NIID
** 20-40 year olds
Intramuscular +
Inactivated subcutaneous
Kitasato Institute | HSN1 Phl Start: Mar 2006
12 L Whole Egg Aum  [1.7/5/15 ” ) Ph Il & Ill Q3-4 2006
(Japan) (NIBRG-14) virion Adult End: Jul 2006 * with NIID
** 20-40 year olds
H5MN1 N * CRADA with NIAID
13 :!Jesdl‘r)l:mune (AlVietnam/1203 I;ttv:nuated Egg None Intranasal Phl Start: 2006 (Collaborative Research &
/2004) Development Agreement)
14 | Medimmune v Ll E None | Intranasal Phi Start: 2006 * CRADA with NIAID
(USA)* (é?igg%gngMQ attenuated ag ane anasal art:
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A15199 2.1 dayadnandaduldudnlunjaraiugnieunisszunalue (pre-pandemic influenza vaccine) foyan gadis

17 AA1AN 2549 The International Federation of Pharmaceutical Manufacturers & Associations (58)

Company

# (Site ion) Strain Type Culture | Adjuvant Doses (ug) Trials Timing Additional Information
i End: 2005
15 Tfs"‘;“‘,m”"" HoN2 ';“"’:nu ated |E99 |None |Intranasal Phi Expanded Ph1 | * CRADA with NIAID
aR start in 2006
Medlmmune Live Pre-
16 (USA) HSN1 attenuated Cell None Intranasal clinical
Merck & Co. Inc Conserved .
17 (USA) M-2 Protein Cell None Phl Start: 2006
Nobilon HEN1 Inactivated
18 | International BV | 0 oo - Whole Cell Alum [3.8/7.5/15/30 |PhI&Il | Start: Q4 2006
(Netherlands) ( -14) virion
zﬁam;z:.:i"” H5N3 Inactivated Trials finished in [ L27C€t 2001 357: 1937-1943
(v&[a))g (A/duck/Singapor | Surface Egg MF59 | 7.5/15/30 Phi g 52600 €A L vaccine 2003 21: 1687-1693
(taly) /1997, NIB 40) | antigen L JID 2005 191: 1210-1215
2 doses
Novartis V&D | HON2 Inactivated 375/75/15/ |PhI&I® | Trials finished in | Mockup file submitted to
(taly) (G9/PRS) Surface Egg MF59 30 Adult 2005 EMEA Jan. 2006
antigen * Trial conducted by NIAID
** 18-34 year olds
. H5N1 Inactivated None 75/15/30/45 . ] 2doses
19 (NU";?"'S VED | (ANietnam/1203 | Surface  |Egg | Aum | 7.5/15/30 i:u'ﬁ" 2:;"" Jmazrmﬁzuus * Trial conducted by NIAID
12004) antigen MF59 | 75/15 ’ ** 18-64 year olds
o0 | Novartis V&D | H5N1 'S":r‘;‘a';:‘ed Eoo | MFse |75/15 i:l::l'- Start: Mar 2005 | 1112 conducted by Novarts
(Italy) (NIBRG-14) antigen Elderly End: Sep 2006
Novartis V&D :g:g :gﬁ:ﬂ’a) 's"::‘a'zzm Ego LTKB3’ 175 . Trial finished in | * Intranasal
Ital : 2002 . Viral. : -
(Italy) EIGUARoNg antigen MF59 |15 J. Virol. 2006 10: 4962-4970
. Inactivated 2 doses followed by a 6
21 ?IJSTIS VED | N Suface  |Egg | MFS9 | 75715 i: I:r Start: 2006 month booster dose
y antigen u * 18-80 year olds
PhI* G
HE Adult* End: 2005 * 18-40 year olds
22 S:I"IOII pasteur (ANVietnam/1194 Inaf:tr\:ated Egg Alum 75715730 Lancet 2006 367:1657-1664
(France) /2004-NIBTG14) Split virus Phl 2 doses
Adult* Start: Q2 2006 | * 18-80 year olds
Elderly** ** > 60 year olds
H5N1 " 2 doses
sanofi pasteur Inactivated Ph I&II* | Start: Apr 2005 .
23 (AVietnam/1203 o Egg None |7.5/15/45/90 " . * Trial conducted by NIAID
(USA) 12004) Split virus Adult End: Feb 2006 |, 18-64 year olds
24 sanofi pasteur r&;mm1m Inactivated Egg B ;5?';30?(:?_?:;) Ph 1&II* Start: Oct 2005 |, Trial conducted by NIAID
(USA) 12004) Split virus Alum 45 (Stu &y 2) Elderly** | Start: Mar 2006 = 65 year olds
) H5N1 ) )
sanofi pasteur ) Inactivated Ph 1&II* | Start: Jan 2006 | * Trial conducted by NIAID
25| usa) w‘"a’"" 1208 | ojitvirys | E99 | None 145 Child" | End: Feb2007 | **2-9 year olds
o | SEON PR ﬂ am/ Ipectivatad | - Aum | 7.5/15/45 PR 2008 * Trial conducted by NIAID
(USA) }200";‘)‘" 1203 | it virus | =99 u : Adult " Mo B
- 3/9" 2 doses
sanofi pasteur Inactivated Ph I*** * Intramuscular
27 | (usa) m‘"“ﬂm splitvius | 299 |None o 45 Adut | 2005 ** Intradermal
*** Trial conducted by NIAID
sanofi pasteur Inactivated Ph1* § I
28 (USA) H7N7 Spit virus Egg Alum Adult Start: 2007 Trial conducted by NIAID
2 doses
* with EU Flupan Project
sanofi pasteur Inactivated - Phl . http://www.nibsc.ac.uk/spotli
29 (France)” H7N1 Spiit virus Cell Alum 12/24 Adult* Start: Sep 2006 ght/fluplan/
** PER.C6(R) cell-Crucell
*** 20-40 year olds
Solvay Inactivated Phi
30 | Pharmaceuticals | H5N1 Surface Egg Alum To be determined Adult* Start: 2007 * 18-49 year olds
(Netherlands) antigen o
Solvay Inactivated .
31 | Pharmaceuticals | Nl Suface | i | et |Tobedetermined | o' | start: 2007 Noveradiuvant
(Netherlands) | ¢ ) antigen u r4B yeariokls
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2.2.1 msﬁmumna'uﬂszmnsﬁ%"lﬁ%’ui’ﬂ%’uﬁ@uué’wmﬂszmﬁﬂu%’gmu?m

#U2EU The National Vaccine Advisory Committee (NVAC) and the Advisory Committee on Immunization
Practices (ACIP) lfidangaiiiadui 19 nsngiAn W.A.2549 (Temte, 2006) A9ANTIeN 2.2 Avluanieil wdaeau The
Department of Health and Human Services (HHS) n1asanfalaAzanis ieazeANsiuaInlseanTuetneandneaane iedn

ﬂ@;uﬁan@'mlﬁmmmmﬁmmmmﬂimwumnﬂﬁu (HHS, Request for Information (RFI): Guidance for Prioritization of Pre-pandemic
and Pandemic Influenza Vaccine, http://aspe.hhs.gov/PIV/RF/)
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2.2.2 msnuuananszainsnaclnsuipdunaunactadlseinALAuIAn Public Health Agency of

Canada (October, 2006) Aauanalun139n 2.3

AN 2.3 nsivuanguiszansfayliiudiaTunounasestlssmALawIan  (http://www.phac-aspe.gc.ca/cpip-
pclcpi/ann-d_e.html)
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2.2.3 msmuuanguilszansiazlasuindunaunatrasilssimalng @15190u49, N9eNIN, 2549)

dszgnsilmangda dszamulnennau uazWEasarsuaudAyunnguyaaaseliineu (@euuusza
AunFaniunsszunalugaedlsaldninlun atuliulse 4ui 27 ansan w.e.2549)
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Innoculator / Harvester

Manual
Inoculate 2,000 eggs /5 staff/4 hr
Harvest 2,000 egg / 4 staff / 4 hr

Incubator

Homogenizer

Filter

NA

Inactivation

(Harrislee, Germany)
200 Litres tank / 2 tanks

Hot air oven tunnel

Double door autoclave
(Consolidated Stills+Sterilizers, USA)
679 liters

Filling/Stopering

Lyophilizer

(Heto, Denmark) FD 150-12, 96-2RS
Max 30,000 vials each*2

Current cap 28,000-30,000 vials /batch 2
batch/wk

3 M vials/fyr

Labeling/ Capping

(Groninger, Germany) Within filling machine
HER 010

- Max 15,000 vial /hr
KVK 108 B
- Max 18,000 vial /hr
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Tun1sdfulgalssnudpiudnddninendndaduanlunstiinanisszunnlugveslsnlduinlun Tnadn98a
nszuunNsHaARdATITeLlugeaun s (Live Attenuated Vaccine, LAIV)(UKWYHT 4.4) Huuanslunisufudgedifssialiil

4.4.1 n15U5u199A1URIANSADIUN

uwfidlsenuldfunseenuunliiunnsgiurantaeasielusziu 2 (Biosafty Level 2) TaiiNewasianislduan
SnauiH\3e 0 5aiivianns Reverse Genetic ifnﬂ;ﬂmmwuﬁﬂwwmumLﬂu@@quﬂmmmﬂ@@mmLLmLmemm
memummﬂ@mmLﬂumummmummu 3 (Biosafty Level 3) [89095UNNINARTONHAYNIALNES

= umsgauANazennludaunsndananluiiaqtiuasiiu Class 10,000 Insdoulwnfisenadeeiy
mwﬁ@qnwmmﬁmmwmmmmmmﬁmé’m%u@i’]m”umuﬁqﬁumqﬁmﬁﬂ’]iﬂ%ummgmmw
ATBIANENLNIAIUYINTL
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s lunsn@nipduaeiiugeunys (Live Attenuated Influenza Vaccine, LAIV) ansnsnldiuiidounanintugenis
1094 3TN (U7 4.1 uaz 4.2) dwFuniandanipduruaniaulininaNIuReUAUANITEEEN seed, N9RA
Tofaluld, nisdni@a, N9 harvest Waanld, nsuanuasinLgnaleda (Separation and Purification), N3
U5ugms (Formulation) AWNI=yNNIZLAUNGLSIR (Filing) aeinslsfimalusnunisussadaTiuas vial wddnlu
, o A o o=l P o o I 1 o o o A o ey & o
doulssnuipdudpdtinazilananisussadadiuaaan  (@ouipdumemad uiudpdudadn@inisaiun
Miunsussadaduluauld  wsivevanidesiigmsunissaniun@aine  aediauiuas91a1ainguin
Fagulugtl Buk Tdussqfianunaundl  gUnsnln1sussy  wASTNAINITUITY  MABAAUNIAIFIUNITLINY
Panunsnsasiuls ldun 13 esAnsndanssn-weHBeef@eing Adn (A.ev@un) WIean 1IN
an e vzalseuLsIqennneaazidsnluuni 3

a - A ) o E R v L@ U
» anmFnszignsaFileglunsstnunisuhauaesindeva@nld  uactieeudfld  (ncubator  Room)
azifludadanipaesauiaingwdn  aeilaqriudvesinaaludounisu@adafudansauon 2 wee Tunis
d5utpeanuinitaiinanuauiasansnsanildlpaseasnaiaginainuuaniunaingedennis — (@Un - 4.2)
A o oy v | @ v o = o A o = o o P e 1w o
Wadpaiviasiniasugifu@asinnludaanandy)  finswuan 8 fevrassulasdaduwindy 2 vaeq
x 20,000 Nedsfariad = 40,000 Wav, 14l batch ay 2 Hesluniledu eadnlduds@sdaunan 3 Suneu
Pl uifiu 1224 Falug)
nivalisanndosiunszusunsudnluaunin - 44 azfinsiinnsdiunlyeenmsuasieaidinludoudwiunig
o oo X e e o X
uandaTuaene udndtnaail (310 4.2)

o t/UTiBgGEYN seed (1.8) WeviuilefidwiuRnds centrifuge waztliudgeviaadinle (1.6) Wuieesizes
seed LU

o Yiutlgariasiinla (1.7) Wlueaisizen media uaz buffer

o 1Fu1lgeveg Inactivation (2.1) iluviaenin Sterile Filtration (“Lumu‘ﬁ%ﬂ?uﬂqwqmﬁmmﬂm:mmhﬁm
vl 100AT11008)

o Uiutiaafiuiudagu (2.2) Wuiestlfugns (Formulation) (“lumuf':%ﬂi“uﬂgqmmgfmmwmmm”l,u
vieaiu 100ATW1008)

e a9 Homogenizationtix (1.10) wazdeudwAudadu (1.9) arliinisdiuilyeuazsasiuldli
doumsranipdudnitinldludaansrdausnalianmnsaldendls uilunsdiffilfulpanuiiuaznis
FaNLNUNTHARAARAAUNNTHARIATUA ML ALAS luden 9z szLna Ly Seadouiiazlaidnnsldann
esnnazuganstdaiaudnitinidseudiedinsuandndudminau

o T Tenidauiineaniesuadusindellicieadufivdpiusasfuldiuiidaussidamaiu
m@munuﬁﬁLquﬁmiwmmuﬁ@Lﬁ'mﬁﬂﬁﬁﬂﬁuﬁm%ﬂ Ultrafiltration  Unit wa% Decontaminated
Autoclave (WftazAl5015ET Class10000)

o vnsfaseiesinuasudifiulddnnn 8 Femnadhudenassieranseenty @snsoveneld1F@n

dszanns 6 wmsldasaenmans QA/QC Raginudi

P
o &

o Uitnlgediacussq (2.5) WK cass 100 B Wesasiunisussqdniudeidugeunnaasanlunsdin
. vl A
Tdanunsnldnussqauls
o A Aa ) a o oa X o o A al o a
e a11190 141 Innoculator/Harvestor NNaE Tudauassnisuaniagudanaludadtn nemsandaTu
A miupulugdausls
o 1 %4 v . k73 % % 1 4
o 1/5U1lg4 Flow pattern aasanaluusiaziasliidl Inlet air W98 LLL uazENNIAIUANTDITDY
A o  eany a o A \ o . o = a ) !
o nanAugMlgannsnandaTuarelugiiiugns (formulation) wiadsazinislaluniauzussqna
audnel Fill Nanunaurzaa nnInussqaanluiecussy (2.5) tnsdinldaunsaussqnauls
e NN3AAG Air quality monitoring machine iaRsIaaaL air TuriestfiiFu



4.4.2 msuUsulgemunszuaunisuazalnsal

(ANFEUAUNTUALAUABULUNNTHARIATULSENAL)

o ludaulswiinld  Andudeadnduousnduliinonau  Weln  capacity  Tunisussqluties

Incubator (20,000 Was x 8 %84 = 160,000 Wa)(lda34 6 iagd19a4 2 Tiag)
O Ao o o o ! a o oa X ! < o A

o widnaziimuunidmiunsldld SPr lunisndndatumedudeunnsanunNaTen snaNIaL
nslaentureameay ednelsfmuiiesanTuaidunliaunsnazednld SPF IXiNaanasannm
Aasnstudasrinalue  Aariuluiaqiiuesdniseundelanddsetjseudenisiatsaunaanuiuy
T1faansld clean egg Neiunismsaalsalulinnuunnsgn wnunisldld spr

o MaiingUnInidmiuNsndaTuliLEanBneuas Harvest allantoic fluid anlimmwnziaalafauds

o

N

Zhe

- N Biosafety cabinet luiaaimae seed
- Low speed centrifuge eg Sharples centrifuge or separator for clarification (@ungn’ld 510 filtration
wnfuniaaen)
- Ultrafiltration (Molecular weight cut off 500-1000 kDa) (Capacity more than 1000 Litres/hr)
- Sterile filtration (0.2) (Capacity more than 1000 Litres/hr)
o o @ o o v & o o A ' = . . p o
) ﬂﬁiLWNM'ﬂ\iLﬂu@’]Mﬁ‘Uﬂﬁi‘ﬂﬂLﬂU')ﬂﬁﬁuL‘ﬁ'ﬂLﬂu'ﬂﬂuq‘Wﬁ (Live Attenuated Vaccine) Lummn’Luﬂmuu
= v v =3 dld 1 =3 o o o o= $ % o i’/ =l a o o o
umﬂwmLﬂum'ﬂq‘lun'mnmmummmﬁmﬂnumum muuiummmiﬂumm@mmummu
= A 9y o o v 4o o A a ° o, A o P PR g
ﬂummm%mwmm@mesmu‘w @qmmm -15 C VLQ’ZW%V]@]ﬂﬂ'ﬂﬂ@’mﬁl')@’]ﬂ’ﬁ (Lu’ﬂd@ﬁﬂi&mm@‘ﬂ‘ﬂ
gunsadinnneluanansle)
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- FACILITY RENOVATION FOR LIVE VACCINE

51?1 4.2 uwnulaulssnundniadudnddniiudlgaienisndniadudeugeunns (Live Attenuated Influenza Vaccine, LAIV) (Mwaeneing i)
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4.4.3 M5UsuUUsILAzIATENNS I UAUDY 9

4.4.3.1 MSARMIELTLITIUATIUNSLLIUNITHNAR

wlidrlaenudpdudndinagiilazaunianinnuazanmunilunsuandaduaintd  uiiesanlunsdues
f;”m%uﬂuﬁuﬁmmgﬁuﬁqandﬁmnimL@Wﬂﬂumum?ﬁﬁu?zgwﬁru@ﬂﬂ%uMQu Tuansiinszuaunananiatudeiiugen
Q¥ (Live Attenuated Influenza Vaccine, LAIV) aziiduneunsinqyainnn wazmedugunenfldlunisvnsaniuin
aziinsldeuainsnfunetiiamgu Sharples centrifuge, Ultrafiltration, Sterile Filtration ‘Lufqmmumiuﬁﬁ@q’mqﬂizmwiﬂm
sautanns iy Ultracentrifugation lunnsuaniaduaiisaulutlssmalng agnelafmuduiunszuounisuaniaiuannld
ludsznalnetuda iRt audeaglaememedunmdsiuszileny  ielimssiiunadulledned
UssAnsnmasaarlfinefiasedidaginainsdssmmaifilszaunisallnanssdmiunisnaniadulduialunjainld
iernsanAiunns sz Eudu

4.4.3.2 NFAVILARINTLANLANLATDUSNAAING
W elkdyaaansf faauanansauazauaui iteanedviuntsnandadulduialunjduiuauly
mfsx@mﬁumjwimﬂm 24 dalua posliid
. mﬁmmuﬂmnﬂﬁuLﬁmﬁ@mﬁummamﬁﬂ%u wazAUNNIRLINYARINININAY  GMP T
wiazuNunetdmnuazaeiies Inaununnsaustenautiady 2 %uﬁ@%uﬁugm (AArDLN
wunsinluniauuanil- 9 LL@%%HQQL’ﬂ‘W’]ZV]’NT@?;Iflﬂ’Wﬂ%ﬁ:lj’l,%ﬁlfmﬂﬂg@ﬁﬂ’a\iﬁﬂ’]?'ﬂu’]ﬁﬁtﬂﬂLL@$
r:;J’L?'n'm‘mtymmam%%ﬂumuﬁqmmmwﬂLmz‘Luﬂ?zmﬁ(151’LLﬁU?1§%@qﬁmil,nﬁmmm-mm?mm’
Fig anin )
. ma‘@mu%\imquwﬁLmzﬂﬁﬁﬁLﬁ'mﬁummamnﬂ%umu IININNNTUTEIUUAZAYLANATUNINTBY
T
® N192LINYARINTIUNI99ATIN SOP nn%umu

4.4.3.3 n15aAN15LAsENNIsIsannNananla SPF lulieana

Tuilaqiiulseiinld SPF AdeggudipTuazauson@nld SPF Tdies 120,000 Wes / 3 thaw atueiiANM
sieanisld SPFRDY 3,000,000 Was / 3 e (lunstindasldld SPF Manualunnse@n live attenuated vaccine) WBNANNNIT
Wnlsedinla SPF lasudaanadinisdnuntaniaaanuiilulilslunisindiandsemaduanluede wu Ay wazldudu g
fnaansuanfigs nistalalnvie SPF uay Clean Egg #1un3ndialuanwuusNWnudaludausiy (Pre-Incubation 8-12 J4)

o X oy = Y o o o o A =~ ~ Y o o A
wiseteldnaudn - Tannsaudeianszrindaanuszdnssiauieannisgds  Tnaewiznsdiuuuusnsessydnsedsas
NANTENLABAIBAUIZNINN1TIUAILTTWN LAY

o , o &
4.4.3.4 N192AAN19UAUAN (cold-chain) maa’aﬂ%’umm:ﬂu (Live Attenuated Influenza Vaccine)

r_‘ll al 1 a a o dgll [~1 [~ 1 [~3 n:ll a v a
Wasanniaeudnlsransnasesindumeiiuanaanauiluetnaunlunsfiungungiveslnd  was
al -3 | @ dl a ° dl' % v [ 1 al a a va a v
posiinaiuluannuduisngungd -15° ¢ ialinasldanuduliatnadilsz@niamn  Aasiin swFaun1mIesu
cold chain TpgraNannN91se A uRULTEMIaNTUANU s LN IN19s1il

4.4.3.5 NNFLATENNIS LUEIUDYU

Y o ° Y o A o  ea | =4 LAl 3
o AsraaiunudraelunsinddaTudndlnansnsssmainenaunulugam lssaugnldiine
LandATuluAw
\ L . . ~ o o . = ¥ P
o’ludau QC lab A5 Microbiological area MuuNZaNAMFLNIMAGELANT (@1AHN15 I EML B LAY
Tun19%1 QA/QC Lab LuNssdneNAansnIsunne 13 155N evfnsndanssu-wefieafiadng
A71in )
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o NN3AALETEEN Main spare part LNANN9MTax11139 service
o N33ALKY Maintainance ginsniislugau Production uaz QC lab $au e Utiities (WFI, AHU)
o = . A o A = .
o N3AALEYN vial UAT cap NWIATGBINTT LU BUUAINEINEAN Supplier
o N9dnEENIIRAMTLLIITATITeITuEaUn YD
; o o ey o
anuuInnsliutlsaniuiuaznisdndaqinsainatoundresiuilszunnunissudszunai I lunns
wisenauane L3 Tunnean 4.3

4.4.3.6 mfa‘ﬂszmumuﬁumﬂdquﬁluq

UBNANATINTINET B UL LN TENINTINININTENTINENT NI UATAZNIENIIUNEATUATAUN IO 1
mmﬁumumiﬁwLﬁumsmuawﬁmmfﬁtﬁq delumeuilulatnaillsz@ninm fesnsanusauiieannniada
sarellil

o AuefiugIANssHLazinATLIAT TN NI A TudIUANIINHAN TN Y ARINIUATNAIIUAAE
o avANsNANssu ludauausaNen s AAINIuA NANWIAENSHARTATW LI EALITRY
ﬂﬁu‘“ﬁmm@:izﬁuﬁ'q@mmwmm (Tm\mmﬁu?TﬂﬂmwﬁLau@m@mmﬁum(}umﬂmﬁms@mﬁﬂim)
Fegnansarhdeyasnannandiupnssuaumendnlusssugranunes |
e d11ineuANENIINNTRMTLATEN (88) TUIUNINIRTg LA NSIMLATIEATIREA TUnIg
ﬂﬁ*uﬂa;ﬂmmmﬁ@lﬁmmg’mmmia‘qmmﬂuﬁmﬁu
o NaxANeNAIARSNITUINNT ludauANIINR BN I AAINILAZHAILAAY
AABAAUNIPINNIATFIN TUNTTLIUNNIAIAABLAIMNINIATY (QA/QC)
e A0UA19N1 an1N1Ta e ludauanudanien IR WILAINg
o uanandaludauanuanian sWmuIyAaIng FeumeiRuNsTIUMsHARTATY
naanauaneiig lhiadmiundndedu (nsanuduieduesdiniseunsialan)
o LTl
o matlfusaniuiliielinendntadudullmaumaeguildfunisseniy
o mm’qmﬁm%@Lmzﬂmiﬂﬂwﬁqmiﬁmg\imemmu‘qﬂmtﬁ
o NawmzeNnTludauld SPF war Clean egg EluwﬁmL@ﬂmu'lmﬁmmﬂmumﬁﬁmuﬁ'Lﬁmm
slamINsieInslunsARIATY
e NFRUTHYARINIAIUNITUIUNIINARUATNITI QA/QC
Tne U3 a9Ansndanssy - wafiieafdaing aann

45 NITAUAINIAINITHARNUDILSIUIATUARd L nAauaIn1sUsulselunandpduaulunsiiinnis

sruipluniaaslduninlua

PR

Tunsdeneidingnisnandaduau (nadlad) Andeldainissuniandinisiueardiegeaindeyan
R
siallil
1. %89 Incubator 8 #a9 saasulalAviasay 20,000 WealdWnla 6 Heaudifiu 2 viag
. szazinanlunnstnlandsann Innoculate a5aldinan 3 4us
. szaznanTunnsudifulineunis harvest 12-24 Falua
. WAR 2 sausedUnnif (2 cycles/ week)

oW N

- Frdwaaiiludeunnsilidusn 30 Tna/la clean egg (or SPF) 1 Was (diayaanDr. Erik D’Hondt)

ANN90AUIT Production capacity 1#lnegms

o a

faanisuanlag/dUnnif) = aruausiasinla x 20,000 Waysiae x 2 saux I uUlag/Nag
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51 Production Capacity 2e3pduafinigaidunendsnistfugslssulsipe

7.2 aulng / dUanef vive
86.4 a1ulng / 3 wiau (12 §Un19h) vive 360 A1ulna /2l (50 §Umne)

v a o a dlal o o a o =
ANNNITUINITIANITTICLULNITHRANA ﬂ’]ﬁNﬂqﬁ‘N@ﬁ]@ﬂ@ﬁﬂ’]&l’\i‘ﬂ‘lﬂ’]‘lﬂﬂx‘l

9.6 a1ulpa/drlanif vise
115.2 a1ulna/ 3 Wwew (12 dula1v) vide 480 dulng/ T (50 duan9h)

4.6 Uszanaun1saudszunanbglun1sinsannig

= = P Ny | o o = o &
sudszanunldluniswsaunisanunfenenautivldiiuaesdiundanae  nsUiulvaniuiinaenaunisdnte
gUn9nl (119799 4.3) UAZAIUNITALINYARINTUAZEWTLENEN (113197 4.4)

4 o o= ° o a

A15197 4.3 sudszanauiisesldlunisdudelsnuiatudadn dAwiunisdndatulugunnsige

. miﬂi“uﬂ;mmuﬁ' 1 37.0
2. vieainlafaadu 15x8=120
3. Biosafety Cabinet Class 2 (2 () 08x2=16
4. Low speed centrifuge (Sharples) 2.0
5. Ultrafiltration (1) 3.0
6. Decontaminated Autoclave 5.0
7. Sterile Filtration 0.2 luAsaw (2 70) 02x2=04
8. viasutudafudadu 1

wilszansan 62.0

fasmsuandaduidatly 7.2 / 360.0
A ulad)fadilani / fail

o ae we oy o - P T P S VY, A o oy <
NNIELUR 1. 5"7EI‘N@UTHWE{?UH@@T’7\7LL@$“?’77/71J’7E/@7JH§‘§144L@3U‘7ﬁ‘@\?@ﬂﬁ“l’lmi/’Jil’zNﬂllﬂ’?ﬁ‘NE‘Jﬁl?ﬂ"ﬂuZﬁ??Jﬂ’Wﬁ‘QU?"J?JZﬂuﬂ’mN%’JﬂW 10

k%

A5199 4.4 quilszannuinsesldlunisausuypainsuasdenlEneg

1. M3ausy GMP duiuguiiuszezinan 2 Alanilnagiienanny WHO 800,000

2. AMSNEAIUNTTLIUNNINEAR (400,000 USD / 1) sz8iziaan 6 thaw 8,00000
saneulszanaisasldlunmsnisausuyaainsuazanailFnm 8,800,000




szanaunisudszanndnesiullidsuaidnednnisiasenis Arldeanelunsdszanuany nsmseNnisdaunisuLia
ussq Mewsaunaiesld Anldanaszwinaniemsasey Validation Jaszuy Arussresdniiilugasinnimasesan
nstlszanuauies aaQc f]’ﬁﬂizmmml%wsmjmdw*‘f‘:@gﬁ 30 AuUm ﬁqﬁquﬁmmma?ﬁt?’fm’li’mﬂs:mmms
ﬂ%’uﬂ‘gau.azm?ﬂumstﬁmﬁu"luﬂusn 100 R1UUIN ﬁi'ﬂ"i’dﬁﬂﬂlun'\s@Ltmzuuuazv‘hn'\'a‘wmamNﬁmﬁ'ﬂ%mﬁ@
FnEANNEINITa luNNTHARLsEINatlas 10 R uuIn

4.7 Lmum'a‘ﬁ‘hLﬁumeLﬁ'aﬂ%’uﬂqﬂeamui’n%u’luﬁm'ﬁnLﬁ'amsw'?v AIATURIUTUAY

Tudauununisanfiunsiediudalsnudatuludnsinifianisuaninduau lilssduszazinanlunisaniiunig
Fovmanan 1 T lnaudafuuaunissnfiunistesld 4 dau EnumeasdniiuandSlunmed 4.5 Ae

1. mstFudgelssnuludauselildinnmsgau GMP $99%19n13911 Cleaning validation
o a oo X : =< . . . H
2. miwmmmzmumm@mmulfnfmﬂuﬂ@uqmﬁ (Pandemic Live Attenuated Influenza Vaccine) lmeiviannsun
mumummmmmqmmmmm’tumm@mwﬂmvmwmﬂgummmmm@mmumm (piot)
3. mawtunslugadinislumssin QC release test titasasiumsmsaadauAmN IR TAT W AR TN
4. mﬂmmm?@m@Lmzmmquﬂmmmmumm@m‘lmzmwmﬂgummﬂﬂ@umzmmm@m‘lmzm'u Pilot

d’l 3 a o ' ¥ ¥ = ' A o & ‘4J =
wananilunisaniiunisfanaindresiuasiinistszaruanuuarsinteiuesAnisindonssugalunulagenis
o a o A o Y a ua o dJ a 1%
NIRRUINITUIUNTHARTATUIUILALTRILTUTRNNUALITAUNNERAAIUNITH N9FTENNNIA9U  QAIQC  UATNNIATIN
Tesuiendniatulduinlunluseiugrainssuegudn  Mativalifndse@ninmaesnsldninensuaznisaniiiunig
wisNnefudATuissTLL lus sz AU



A5199 4.5 unuaiiuauivelfuillssnuipduludadtininensaadaiuldndnlundmiuau

NMIALEUNU (ELRBY)

1. Establish GMP facility
Renovation of existing plant (6 months), Cleaning Validation
Commissioning and validation

GMP Facility fully operation (BSL3)

2. Develop process for LAIV
In collaboration with WHO for obtaining cold-adapted seed virus
for seasonal influenza vaccine
Establish laboratory and pilot procedures for producing LAIV
Obtain access to cold-adapted pandemic strain

Establish SOP on production

3. Develop and validate QC Method
Introduce influenza specific test methods
Develop and validate QC release test for LAIV and IV

SOPs on QC release test available

4. Purchase , install, validate equipment
4.1 For laboratory purpose

4.2 For Pilot Production purpose

4.3 For GMP facility

(+aded uonepuswiwoday Adljod) BLIBIMbEIBHBIEBRELEUERT O /
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4.8 undganaNsAEnsN 3: ansA1dansN15USUISINURARIATUARIINENISHARIATUANLUANIZRNLAY

a Ly a o A allo g A o o & o ! =l nﬁl
AINNeIzinszuaunINaadpdundinmaulagtaineidns nenladnd e dindes A uassadun Gelszney
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Winandndulupuldnnganenszusunananiaduaniiludnitn Wesainnsdizeslssunadndaiuainnisaoasag
A o A Y A Ay o o = Ay, o1 o A o A o o > >
(cell based) AadaTutnwindesdidatiaduniaunaiiadliainsaldsaniunisanindudniunyeedls i
S a o a 1o o g o 1 ] o Y o 1 Y o val s = a '
walulaginsuandatululddwivayed  @ndredradudadulininlunjuayldudaun  HRnsiamauinm@nuns
wane uszAugpamnssuasslwsinalszmaluanimalulainisandaduanninassaadtiqog lussudnanisimunlu
= . = 2 o = ’ . X N
wanglszinaiandtazumaunumalulagniandnipdululalueuiassell uenaintiannisdssiivaninaeslssnu
Hoy A oo O o o A o co & . a o A o e A y A 2o o o
ndnandntuinnsesdinmalulagdodneidand  wudilssundndadudnstndanuniennazlffunisdfugali
a o a o ) X o o = > =
nandATulusysed Al nidulsauluiinugunisesnuunaunssesiunistivdaie Wldunsgmlunisuan
Feauauldliunuinsgin GMP uaznmsgiuantasaielunisdnszdu BSL3 16 uenanilgunsalisesdnsiidly
a o o o om o A o o o P ol o |
nszuaunanandatuludnindediponuiuaizsluszduainauasindirsaiugUnaninldlssnudaduauanly  weey
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Net cost = cost in case of vaccination — cost in case of no vaccination

Tunsainsunudausraiuuanuniganndinisaiiunisidaduldudalug mungniadmiunguengidvune
Hupasisieldninensiinay (additional expense) Tuanzidnsiuudausinedanduaumunaanudiasiinnistssndn
NINENS (cost saving) Tunstinafiunisidrduldudnluninungniadmiunguengdlmuneig

FununsalalwindulszneudaadunuredlsansdilldFliTagu 2l8un Funurrinementa (medical care
cost) FUNUANAUNINNFIINELIA  (transportation cost)  wazfununsiilianansnrinemlfidasannniadulag
(productivity loss)

B Cost in case of no vaccination = cost of influenza,

B Cost of influenza = incidence rate of influenza *(medical care cost + transportation cost + productivity loss),

AunuAsnEIwEIuIalsenaufaa ldaadauniduninmaiiadauazaien  aeAsdusieniediaauanuay
siamfsreenisineuuugaelunassiuudininisiuguiarnduieafgiasuenuazseduueudilaely

B Medical cost for Influenza OPD = ancillary cost per OPD visit + routine service cost per OPD visits
B Medical cost for Influenza inpatient pneumonia = ancillary cost per admission + (rountine service cost per admission

day * average length of stay)
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B Cost in case of vaccination = cost of influenza vaccination + left-over cost of influenza,

AUNUBINITIAIATY Ysznaudafuuingu sununisiunsdnnisdpdunazsiununiemiinis ingu

B Cost of influenza vaccination = cost of vaccine + cost of purchasing and delivery of vaccine + cost of vaccinating process

Aunuaadlsa Adunaseywiniuuiautlszdniuareinisliipduguiusuyuaedise
B Left-over cost of influenza = (1-effectiveness)* cost of influenza
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A15197 6.5 Fuyudausisaensiin Wuas ldlidadulivdnlugmunguengsine (wnstese) anyuuestlsziu
AUNINUATHHNNDIAIAN 289 2 NVTAY SunuaAdaTy 150 usialaa suyunislaildiians 100, 200, 300, 500 uaz 1,000
unsiedy uaztlsz@nsnaresinduilasiulenldudnluaimungnialsd 70%

( AuNUNshailavinaeu (umsiadu) h
100 LNFABIU 200 LINARIU 300 ULINARIU 500 LNNARIU [1,000 LINADIU
NaNans HANDY YNNI HANDY YNNDY UNNDY
TR R FYEVETT K (il IFVF TPV RN il IFUF (V- NI B [ VEVEYE.X ) IR S TPUETTE
dgznu | o dgznu | o dsenu | o dsenu | o dsenu| o
faAN f9AN f9AN faAN faAN
AUNIN FUNIN AUNIN AUNIW AUNIW
1. <6 Lﬁﬂu 186 176 186 168 186 160 186 160 186 106
2. 6—12Lﬁﬂ‘u 256 251 256 247 256 243 256 243 256 214
3. 12 ﬂ 259 252 259 247 259 242 259 242 259 205
4. 237 277 274 277 271 277 269 277 269 277 251
5. 35 ﬂ 263 257 263 252 263 247 263 247 263 214
6. 59 ﬂ 273 269 273 265 273 261 273 261 273 235
7. 10-14 ﬂ 276 271 276 266 276 262 276 262 276 232
8. 15-19 ﬂ 279 276 279 273 279 270 279 270 279 252
9. 20-24 ﬂ 279 276 279 274 279 272 279 272 279 258
10. 25-29 ﬂ 280 279 280 278 280 278 280 278 280 271
11. 30-34 T‘J 276 271 276 266 276 262 276 262 276 230
12. 35-39 ﬂ 279 277 279 276 279 274 279 274 279 262
13. 40-44 ﬂ 274 268 274 263 274 258 274 258 274 221
14. 45-49 ﬂ 273 269 273 266 273 262 273 262 273 239
15. 50-b4 ﬂ 269 253 269 240 269 226 269 226 269 132
16. 55-59 ﬂ 265 252 265 239 265 227 265 227 265 142
17. 60-64 ﬂ 240 195 240 165 240 116 240 116 240 -160
18. 65-69 ﬂ 237 207 237 181 237 165 237 16b 237 -27
19. 70-74 ﬂ 233 188 233 149 233 109 233 109 233 - 168
&20. >=75 ﬂ 173 125 173 82 173 38 173 38 173 - 265
J
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A15197 6.6 Fuyudsusaensiin Wuas ldlidadulivdnlugmunguenysine (wnsese) anyuuedtlsziu
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100 U 150 U 200 1M 250 1M 300 U
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sznu | o sznu | o sznu | o sznu | o sznu| o
G LA CELH LA G
FUNN UMW FUNIN UMW HUNN

1. <6 Lnau 136 118 186 168 236 218 286 268 336 318
2. 612 e[ 206 197 256 247 306 297 366 347 | 406 | 397
3 121 209 197 259 247 309 297 369 347 | 409 | 397
4. 231 227 221 277 271 327 321 377 3 | 427 | 421
5. 351 213 202 263 252 SIS 302 363 352 413 402
6. 591 223 215 273 265 323 Sils B8 365 423 415
7. 1014 1 226 216 276 266 326 316 376 366 | 426 | 416
8 15191 229 223 279 273 329 323 379 373 | 429 | 423
9. 20241 229 224 279 274 329 324 379 374 | 429 | 424
10. 2529 1 230 228 280 278 330 328 380 378 430 428
11. 3034 T 226 216 276 266 326 316 376 366 426 416
12. 35391 229 226 279 276 329 326 379 376 | 429 | 426
13. 4044 T 224 213 274 263 324 313 374 363 | 424 | 413
14. 4549 1] 223 216 2173 266 323 316 373 366 423 416
16. 5064 T 219 190 269 240 319 290 369 340 | 419 | 390
16. 5559 1 215 189 265 239 315 289 365 339 | 415 | 389
17. 6064 T 190 105 240 156 290 205 340 255 | 390 | 305
18. 6569 1 187 131 237 181 287 231 337 281 | 387 | 331
19. 7074 1 183 99 233 149 283 199 333 249 | 383 | 299

&20. >= 751 123 32 173 82 223 132 273 182 878 232 B
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NG SGH GAGH NG
4NN 4UNN 4NN 4UNN
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2. 6-12 LAY 272 268 264 257 256 247 248 237
g 121 273 268 266 257 259 247 252 237
4 231 281 278 279 275 277 271 275 268
9 35 1 274 270 269 261 263 252 257 243
6. 59 1 279 275 276 270 273 265 270 260
7. 10141 280 276 278 271 276 266 274 262
8. 15191 281 279 280 276 279 273 278 270
9. 20241 281 279 280 277 279 274 278 272
10. 2529 1 282 281 281 280 280 278 280 277
1. 30341 280 276 278 271 276 266 274 262
12. 35391 282 280 280 278 279 276 278 273
13, 40-44 1 279 275 277 269 274 263 272 257
14. 4549 279 276 276 271 273 266 270 261
15. 5054 1 277 265 273 252 269 240 265 227
16. 5559 1 276 264 271 252 265 288 260 227
17. 6064 1 265 228 253 192 240 165 228 119
18. 6569 1 263 288 250 210 237 181 224 151
19. 70741 262 226 248 187 233 149 219 110
KZO. >= 751 236 197 205 139 173 82 142 24 )
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adupudAtyresnguengiasazliiudadulag Tinsnzdiainyunesmnedean anvied sunuatiagu 150 unstalaa siununislilavineu 200 unste 2.
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AP AU Sume | dupson | s Anldde Y otk é—v

AN dszrng | |1uau gl sl a0 7 fiﬂ%d'm ang | AW Aunu | %sumu 3

dAey nquany | usazngy | Uszding Sofh) o sl dsenein | Milszudn Folssudm| AR [ dusine | dousine i

81 Aran* wwey | @) Spdo 15 6 18 ww/mw | @wun) ;:

(e [ @en) /A | (@) p

1 => 751 1.461 1.461 283 414 2.2% 201.54 294 14.4% 82 19 0.7% g

2 70-74 T 1.334 2.794 283 378 4.3% 134.50 179 23.1% 149 198 1.9% ‘3

3 60-64 T 2.215 5.009 283 627 7.7% 128.08 284 36.9% 155 344 4.0% g

4 <6 1haU 0.508 5.517 283 144 8.5% 115.06 58 39.8% 168 85 4.6% -gu

5 6569 Tl 1.813 7.330 283 514 11.2% 102.58 186 48.8% 181 328 6.5% g
6 55-59 T 2.856 10.186 283 809 15.6% 43.94 125 54.9% 239 683 10.7%
7 50-54 1 3.789 13.975 283 1,073 21.4% 43.38 164 63.0% 240 909 16.2%
8 6-12 LARY 0.508 14.483 283 144 22.2% 36.32 18 63.9% 247 125 17.0%
9 12 0.936 15.418 283 265 23.7% 36.15 34 65.5% 247 231 18.4%
10 351 2.740 18.1568 283 776 27.9% 31.12 85 69.7% 252 691 22.6%
[ 40-44 1 5.257 23.415 283 1,489 35.9% 20.35 107 74.9% 263 1,382 31.1%
12 59 1 3.932 27.348 283 1,114 42.0% 18.27 72 78.4% 265 1,042 37.4%
13 4549 1 4.734 32.082 283 1,341 49.2% 17.66 84 82.4% 266 1,257 45.1%
14 3034 1 5.464 37.546 283 1,548 57.6% 16.83 92 86.9% 266 1,456 53.9%
15 10-14 1 5.193 42.739 283 1,471 65.6% 16.80 87 91.2% 266 1,384 62.4%
16 231 1.012 43.751 283 287 67.1% 11.93 12 91.8% 271 275 64.0%
17 15-19 1 5.244 48.995 283 1,485 75.2% 10.24 54 94.4% 273 1,432 72.8%
18 2024 1 5318 54.313 283 1,506 83.3% 8.91 47 96.7% 274 1,459 81.7%
19 3539 1 5517 59.830 283 1,563 91.8% 7.62 42 98.7% 276 1,521 90.9%
20 2529 1 5.353 65.183 283 1,516 100.0% 4.81 26 100% 278 1,491 100.0%

I 294 65.183 18,464 2,052 16,412
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7.1 mmﬁﬁumwamﬁ’m GMP (Good Manufacturing Practice)
7.2 neungusneuazssiaunasiiatsan unsrunsdawipdulunizgni@u (Fast Track Registration)

7.1 mmg’mmiwf?mﬁ'\u GMP (Good Manufacturing Practice)

7.1.1 uannianalal
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1. WHO Technical Report Series No. 902, 2002 ; Good manufacturing practices for sterile products wunan
inusREafuNsHARLLsAR N

2. WHO Technical Report Series No. 908, 2003 ; Good Manufacturing Practices for pharmaceutical products: main
orinciples LUMANINOTTI 199 GMP
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NHNWUS WA, 2549

NANNUT GMP 284 PIC/S ﬁ%@'ﬁﬁ Guide to Good Manufacturing Practice for Medicinal Products, PE 009-6, 5 April
2007 TaLiam WevnuaziaRaTideudnglndAesiumdninost GMP 1ade9fnnsaunsTelan (WHO) ﬁiﬁﬂi”uﬂqﬂmi A
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a1fu A8 WHO Technical Report Series 638, 1979; Annex 3 Requirements for influenza vaccine (inactivated) and for influenza

vaccine (live) wae WHO Technical Report Series 927, 2005; Annex 3 Recommendations for the production and control of
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influenza vaccines (inactivated) €491N133UdY N13NTTAE WATNNAALTNENTATUAIININANT B LLLTINTRsRIAnTRINSa AN
AINLANA1T WHO Technical Report Series 937, 2006; Annex 5 Good distribution practices for pharmaceutical products LA
WHO Technical Report Series 908, 2003; Annex 9 Guide to good storage practices for pharmaceuticals ANAaLITUAY
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Commercial batch size laitiaeindnanuau 3 funsuas
32 HANNIANEIANLAIFAIR ARSI (Stability study)
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(GMP Certificate) uazianassine] Miendesunlidiingnuaniznssunisaimauazen il

o

- A lueyy nnanewauiaqiiy

©

- m@muﬂum@mmuﬁmamm (Plant Master File or Site Master File)
- ANBAMNIW (Quality Manual)
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- 1 mwmmL@ﬂmimmﬂmmmvu?fﬁma‘ﬁﬁﬁﬁ (List of SOPs)
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Seduilddmiunmeairadiunszfugiduiulsn esendu 7 szuuudn (1 System + 6 Functions) el mmawLy
‘ﬂﬁé:Lﬁuﬁﬂﬂmw"n@wﬂqmmi:ﬁuﬂi:mﬂ?ﬁqﬁwm’iﬁﬁmuam AfiuguadATiu (Assessment Tool of National Regulatory
Authority) (10) Lﬁﬂl%z%ﬁw?umm@muﬂmﬁudmﬂqmmﬁLﬁmﬁ’mﬁ@mmuﬁﬁmmmumuﬁf;uiﬁmuuuchummﬁmi
Uszfiunnndfauanangm (Critical Indicators) Wz FaliAsasANgA (Critical Subrindicators) videlal  ynewnnusing
Ussiudesdundndsziilidndnduinananussimaimantiuaniuiaduiilaeadt {ARINNNIAIFIU (Assured Quality
Vaccine)

asAn1raundalanIAnuuAAI NMINE 89 Assured Quality Vaccine (11) 1¥5ais

1. National Regulatory Authority (NRA) independent from vaccine manufacturer

2. NRA fully functional (1 system + 6 regulatory functions)

3. No unresolved reported problem with vaccine

v Y a

ReuladrAnyiesdnisemdelaniivualiiflu Precondition AmiugnaniaTuynaendszasdaztinluaing

Wewe leeAnnseundalaniusesdnuaedny  (Pre-Qualification) WeazldNansanuunedaduldiu UN Agencies 11

UNICEF 1 wdaennussaudssimaaainuiniasuan nAuguadaiudaiunsmesduaniaiudoiiunmusinislsyii

Ifmsudawuilu Fully Functional NRA fiew Seusnefanszuuffisaadnudnings uaz faadnseddngasedlfazuuusia
o X o od - I v oy by o o Xo o o

100 % waz FaTIANANaUT)NGa (Non-Critical Indicators) Fadldiazuuuliimndnfetas 50 aazBaAIRFNTIAUAN UAY

o

FTTAIAIRNLBNANNITUL ARSI 11 AN919R 7.2
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A9 7.2 LAPNPEAZIREATRIFATIAUAN LAY FRTIATENRILUNANNTZLIL

. National Regulatory System
2. Marketing Authorization (MA) 6:9 13:28

and Licensing Activities Function

3. Post-marketing activities including surveillance 6:8 10 : 23

of Adverse Events Following Immunization

(AEFI) Function

4. NRA Lot Release Function 4.4 8:18
5. Laboratory Access Function 8:12 12 :28
6. Regulatory Inspections Function 4:6 10:16
7. Authorization/Approval of Clinical Trials Function 0:4
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Nun1093ATu

Functions
Undertaken by
WHO on Behalf

of UN agencies Functions
or producing Undertaken by
countries the producing
country

CTs : Clinical trials, UN: United Nations, AEFI: Adverse Events Following Immunization World Health Organization, HTP/IVB/ATT.LBelgharbi
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Licensing Activities Function) & ﬁq%ﬁmuﬁn’iﬂqm . FaSendn 1 69 FadTNIUANENIINNNTANIUALENAIE AT
nssenndeInuTinsdnsawnsalaninuuauuEAiNAAT 7.4

Lo'l’li"Nﬁ 7.4 Marketing Authorization (MA) and Licensing Activities Function

1. MA system established and operational CRITICAL

3. Assessment of MA application CRITICAL

5. Same criteria/standards for evaluation of MA applications for products regardless of the source _

7. Requirements for evaluations to be submitted and assessed CRITICAL
9. List of authorized products and companies _

o
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2. AupauMsEUATaIUnsIdaumsuen Wlduuum a1 wieundngutlsznaumail

2.1 l@NANIFIUNITALANANNIN (Quality Documents/Dossiers)

2.2 1langn3anuANLlannsie (Safety or Non-Clinical Documents/Dossiers)

2.3 WNANTANULILANBHA (Efficacy or Clinical Documents/Dossiers)

iWasanilaqiiuunuynginiaaeslansaaniunaninusiainainguilssmauniaiuiafdunisRsuuay
Wnwen an 3 giniazeslan W Uszmasuigenidng nguanninglsl way dssmadgilu Aviaeauuazeddngyy
nAT§ (NRA: National Regulatory Authority) WAz NIAGAARNMNITNLANTU (Industrialized Private Sector) IXsanileiudnnis
dszguseananaslnadingUszasdnaniieanauideusiunisdneddanaaesenludsd ( Pre-Clinical / Non Clinical
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NITUUNTILEUEN m@mm‘lﬁ@nmagfanimﬂ ICH: International Conference on Harmonization of Technical Documents for
Registration of Pharmaceutical Products Tngidanriuinuun uaz dpvinudninousising (Guidelines) iNeariui@NanIndng 1Ly
Fastiulsznaunisuetunzidon vsaNEuniudn ICH CTD: Common Technical Documents/Dossiers (13) LeatiLayy
AN ANLaensiY uar UszAntuazesen
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uzpeniungulssmaniniaedauitalsznaudaalszmaanndn 10 dszma ldun Ussimaugluangmau
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TeauTldudninausiuazienansudngusineinesdesiunstunsidaueuuuenidey (ASEAN Common Technical
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Document: ACTD)  fianuzrinnudniinaulaeld ICH CTD iusfuuuy  Meillasseniuudninasiineminasdems

¥
KX K A o

nguilszme ICH AaMNAUTEENMWLN ICH Guidelines THilszTomiifluanansdneda (Reference) uanan ACTD udangs
dszmegininend@ay d9lfanvinuaninaust ASEAN Common Technical Requirements (ACTR) 4 aifulifivianzasiuzum
weanguilszinAginiaendeu laun

1) ASEAN BA/BE Guidelines, 2) ASEAN Stability Guideline, 3) ASEAN Process Validation Guideline Wae 4) ASEAN
Analytical Validation Guideline

2 sselnglfudsiefilszgu ACCSOPPWG  dnmstunadeusuuuendaulasdineuaniznssanis
AN MNsUAZENAZ BuANAsNsANATTIAY (Ful Implementation of ACTD) YURUASUR 31 $wanen 2007
Wusull FFuayan@s LL@xﬂWMdi’ﬂﬁL\m’]LLNuﬂQﬂﬁuﬁ’méumﬂﬂ’]ﬁ‘LL@xﬂﬁﬂﬁ’]uﬁi’]ﬂlﬂ’m ACTD

3 adlsfimuanndnnguilszmaginirendauldanassauiueylanlinisretunsdousngs New
Chemical Entity Uaz Biological Products  @n3n3nidennisdniaeiuasiiuenansauuy ICH CTD unu
ACTD I

4) Lfanm'iﬂ?:nﬂumi?ium@’%umuﬁ'ﬂuﬂfmmﬂ@juﬂ?xmﬂnﬁmmmL%au (ACTD) fiunguuszinA ICH (ICH
CTD) Wuapameazidenlflunmd dennilefiansandeyaain mauuan 4 WRHLAUUANgUIAY
lenanstszneunstunsidlouen udaarnudnienansudn (Core Dossier/ Data) Wie CTD NanszdnAnylnd
LﬁmﬁumrwLﬂmmﬂmﬂuﬂs:mﬂgﬁmﬂmﬁﬂu‘l% ICH CTD ludfuuntiues  anduanznedngisu
N13321918N41T (Numbering) WinuitAan ANy
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a - v 4y Xy o
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2) engangeuANLlannsie (Safety or Non-Clinical Documents/Dossiers)

3 1enaNsAULIZANBNA (Efficacy or Clinical Documents/Dossiers)

Ainauaniznssunisamsuazen leantseniAdtinauaniznIsunIsasuaze (399 N1sIunzideu
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National Regulatory Australia Canada European Union
Agency TGA Health Canada
Regulatory Authority | Therapeutic Goods Act, |Food and Drugs Act and Directive 2001/83/EC, Article 8-

1989 and Therapeutic
Goods Regulations, 1990,
Trade Practices Act, 1974,
Quarantine Act of 1908

Regulations, Public Safety Act

Marketing and Authorization
Application, Regulation (EEC) 726/
2004-Submission to the EMEA

through centralized procedure

Submission Type

Category 3 Application

New Drug Submission (NDS):
ncluding an On Site

Evaluation

Centralized Procedure (CP) Mutual
Recognition Procedure (MRP)

Timelines

Category 3 Application:
45 days after receipt of

application

NDS: 300 days License

Amendments: 90 days

C P:210 days+ EC 30 days MRP:210
days(initial national authorization) +

90 days (mutual recognition)

Annual Influenza

Vaccine Licensure

Full submission required,
including quality, pre-
clinical and clinical data
(in accordance with gene-
ral CPMP guidance for

new vaccines)

Filing of an amendment to
the existing license, in which
manufacturers would submit
for review only their revised
labelling material for the new

yearly strain

A special fast track type Il variation
procedure is applicable for annual

variation of human influenza vaccines

Proposed Pandemic

Regulatory Pathway

TGA accepts EMEA
guidelines on pandemic

vaccine licensing

Submission of an NDS and
not an amendment to an
existing annual influenza

license

Submission and approval of the pre-
pandemic core dossier during the
inter-pandemic period for evaluation
by fast track authorization.

Once a pandemic is declared a
variation to the core pandemic
dossier for fast track approval will be

submitted

Pre-Pandemic

Vaccine

Licensure is based on
approval of a core dossier
for a pre-pandemic
vaccine with quality,
safety and efficacy data
provided and authorized
during inter-pandemic

period

Mock Vaccine development
and licensure:-quality data-
clinical trial applications
(CTAS)

Pre-pandemic-CTA for
pandemic trial protocols

(some mock data)

http://www.emea.eu.int/pdfs/human/
vwp/471703en.pdf
http://www.emea.eu.int/pdfs/human/

vwp/498603en.pdf
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lfl’]i’lx‘l‘l?i 7.5 (5i8) Overview of National Regulatory Agency Pathways (1)

National Regulatory

Agency

Australia
TGA

Canada

Health Canada

European Union

Pre-Pandemic Uses

Same as Europe

HC must be able to validate

productions  process,  test

production  capacity  and
establish minimum standards
and requirements for safety

and efficacy

The core dossier is not be used out

of the pandemic context. For

vaccines containing avian strains with
pandemic potential such as H5NT,
CHMP  has adopted a draft
explanatory note, identifying dossier
requirements. Such avian influenza
vaccines for human used must be
based entirely on the circulation

influenza  strain  against  which

protection is claimed

Quality and
Manufacturing

Requirements

Data obtained in inter-
pandemic period. Same for

all uses.

*Production and testing of
vaccine seed lot,
manufacturing process and
validation

*Specifications

*Adjuvant, excipients,
container and preservative
information

*Batch analysis
*Reference standards
*Stability information
*Product specific facility
information

*Viral safety information

*vaccine reference virus development
and testing

*Vaccine seed lots production process
etc.

*Formulation

*Vaccine standardization

*Adjuvant

*Stability data and protocol

Clinical Data

Requirements

Data obtained in inter-
pandemic period.

Different depending on
use;

A.Stockpiling for use at
beginning of the pandemic
B.Use for people at high

risk

*Challenge studies in animals
*Local tolerance studies
*Clinical (immunogenicity)
studies on healthy adults
*Targeted studies on
vulnerable

*protocols for post-market

studies, including any

*lmmunogenicity and safety
*Non-clinical safety

*Novel adjuvant

*Challenge experiments
*Human clinical data
*Formulation

*All annual influenza

criteria  for

vaccines
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Clinical Data

Requirements

C.Use as prime and boost
population at large
-Human immunogenicity

and safety studies

necessary informed consent

document

Emergency Use
additional

Requirements

*Expedited review

*Notice of compliance with
conditions

*Special access program
(SAP)

*Interim order

*Clinical trials

Accelerated

Approval/Emergency

Use Provisions

Pandemic declared-core
pandemic dossier using
the actual pandemic strain
and submit quality/
technical data in parallel
with product as a
pandemic variation to TGA
for rapid approval and

release

Licensure of a pandemic
vaccine will follow the filing of
an NDS containing composite
information on the pre-
pandemic vaccine
supplemented with additional
information on the actual

pandemic vaccine

*Post-authorization commitments

In case a pandemic occurs before a
core dossier is approved: Emergency
authorization to be used, relying on
very close interaction between the
manufacturer and the EMEA using a
rolling review process of data
packages before the submission of a

formal application

Emergency authorization:

*Accelerated review process (max.

*Conditional marketing authorizations

in case of public health crisis
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lﬁl’]'ﬂﬂﬁ 7.5 (5i8) Overview of National Regulatory Agency Pathways (2)

National Regulatory Japan United States Thailand
Agency FDA TFDA
Regulatory Authority |Pharmaceutical Affairs Law|Section 351 of Public Health | Drug Act B.E. 2510

(PAL) (Law 145,1960
revised 2005)
Infectious Disease Law
(revised name 1998)

Service Act.
Food, Drug and Cosmetic Act

Submission Type

New Drug Application

Biologic License Application
(BLA)

Biologic License Application (BLA)

Timelines

17.7 months (2001 data):
45 days after receipt
of application

BLA standard review - 10
months,

BLA priority review - 6 months
months,

CMC supplement - 4 months

BLA standard review - 210 - 280
working days,

BLA priority review - 100 - 130
working days,

Annual Influenza
Vaccine Licensure

Submission of a prior approval
manufacturing supplement to
an existing BLA is required
for strain changes (chosen
yearly, based on circulating
wild-type strains)

Submission of a prior approval
manufacturing supplement to an
existing BLA is required for strain
changes (chosen yearly, based on
circulating wild-type strains)

Proposed Pandemic
Regulatory Pathway

Expected 2006-Phase I/l
& IIl, submission
2007-Approval of the
H5N1 vaccine currently
under development

Supplement to existing BLA,
or Accelerated approval of a
new BLA

Accelerated approval of a new BLA

Pre-Pandemic Vaccine

H5N1 vaccine development
-National project under
collaboration of MHLW,
NIID and 4 manufacturers:
*License for alumadju-
vanted a formaline
-inactivated whole virus
vaccine (prototype)

*Clade 2 vaccine

(mockup strategy)

FDA views pandemic strain

as a “strain change” to annual
influenza vaccine for licensed
manufacturers, therefore only
supplement to an existing
BLA is required

Pre-Pandemic Uses
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National Regulatory

Agency

Japan

United States
FDA

Thailand
TFDA

Quality and
Manufacturing
Requirements

Control tests for pandemic
accines on bulk materials:
*protein content

*sterility

*toxicity

*inactivation

*oH

*HA content

*thimerosol, aluminum and
formaldehyde contents

With adequate controls and
characterization, FDA permits
use of recombinant or cell
based technologies in strain
production. Either a
reassortment or wild type
virus

*Production and testing of vaccine
seed lot, manufacturing process and
validation

*vaccine reference virus development
and testing

*Formulation

*Vaccine standardization
*Specifications

*Adjuvant, excipients, container and
preservative information

*Batch analysis

*Reference standards

*Product specific facility information
*Viral safety information

*Stability data and protocol

Clinical Data

*common protocol agreed

Supplement to BLA:

*Immunogenicity and safety

Requirements by PMDA for each Limited clinical trials and *Non-clinical safety
manufacturer adequate safety data and *Novel adjuvant
*Phase | studies in healthy [ New BLA: Clinical trials data, | *Challenge experiments
male adults post-marketing study protocols| *Human clinical data
*Phase Il and Il studies in |and safety data *Formulation
healthy adults *All criteria for annual influenza
*safety vaccines
*effectiveness *Post-authorization commitments
*comparative analysis
Accelerated Submisssion license and | *Accelerated approval of New | *Accelerated or priority review
Approval/Emergency |approval through fast track | BLA for serious or life- process (max. 130 days)

Use Provisions

evaluation process

threatening illnesses
*Emergency use authorization
(EUA)

*Investigational New Drug
(IND) Use

*Conditional marketing authorizations
in case of public health crisis

Emergency Use
additional
Requirements

*Accelerated approval of New
BLA for serious or life-
threatening illnesses
*Emergency use authorization
(EUA)

*Investigational New Drug
(IND) Use

*Accelerated approval of New BLA
for serious or life-threatening
illnesses

*Emergency use authorization (EUA)
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Week after 2 4 6 8 10 12 14 16 18 20 22 24
Pandemic starts at

beginning of 1st week

Seed virus available from NIBSC

Seed virus > working seed
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Scenario |

BVB plant produces LAV 14.4 28.8 43.2 57.6 72

Scenario 2

New plant produces LAV 10 20 30 40 50 60 70 80 90 100
Scenario 3

New plant produces LAV’ 10 20 30 40 50 60 na na na na

then clean&validate

New plant produces i’ na na na na na na clean& | validate 1 2
Scenario 4

BVB plant produces LAV 14.4 28.8 43.2 57.6 72

New plant produces i’ 1 2 3 4 5 6 7 8 g 10
Scenario 5

BVB plant produces LAV 14.4 28.8 43.2 57.6 72

New plant produces LAV 10 20 na na na na na na na na
New plant produces i’ na na clean& validate 1 2 8 4 5 6

Note :

BVB plant: LAV calculated from incubator 120,000 *2 cycles/week *30 doses/egg= 7.2 million dose/week
New plant:
LAV calculated from capacity of trivalent 2 m.dose/ 6 months production time > capacity 83,333 egg/cycle-week > In emergency to produce LAIV 2 cycles/week
* 30 doses/egg = 5 million dose/week
-IV" calculated from 83,333 egg/eycle *2 cycles/week * 3 doses/egg = 500,000 doses/week

For scenarios which have switching it is assumed that 4 week period is required for cleaning and validating.
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1 0. nsuandpdulduinluailaeldszuu Baculovirus Expresssion Insect Cell System
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waswNastaluEamianting (host) tasassngns vesuumAalaleda v limasunasinisuanilsiuaeslada influenza
pNTHALesEuntNIINiugIAINgTx Ieuanaml recombinant protein 2831934 influenza

nsuamtsfulagld Baculovirus Expression Insect Cell System
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wanannsiszuunuaralalafalunisndadadulugluinaes recombinant protein Uia Galarza wazmne” f9lsld
seuuillunsuandagiulugil “Influenza virus like particle” vi3a VLPS Taanislduuapalalafandnisiniugdmansssn 16
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ARAURINTS 52 UL Baculovirus Expression Insect Cell System
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1. ity lugrunauilisiuanntali esann recombinant vaccine finnlafipnnaniqnapaudnags

2. wuamdlalfauazimadunasesinonaansie ey

3. AInART1EENIINIIHER whole virus particle 1iadannifiy subunit vaccine Adliidasimalugiuszu
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1 q. Purification of influenza recombinant proteins from Baculovirus Expression Insect Cell System

Recovery and purification of the products produced are most critical in biotechnology and biopharmaceutical industries
since not only purities of the products are of significant concern but also their biological functions are equally important. Further,
the Food and Drug Administration (FDA) mandates manufacturers of recombinant proteins intended for human use to
demonstrate virus clearance of their purification train since raw materials involved such as mammalian cells, fetal bovine serum
and engineered vector poses risk of virus contamination in the final products (FDA (1993, 1997), ICH (2001)). Since, for
industrial production of therapeutic recombinant proteins, productivity is of highest priority, therefore, maximization of product
produced as a function of time must be closely monitored. For instance, with baculovirus expression system, progress of viral
infection could be monitored by performing hemadsorption (hemagglutination) of chicken red blood cells due to the presence of
sialic acid residues (Barrett and Inglis (1991)). Nevertheless, Wang et al. (2006) studied possibility of producing HA of A/New
Caledonia/20/99 (H1N1) influenza using Autographa California Nuclear Polyhedrolysis Virus (AcMNPV) and found that harvesting
of the products at 57 — 65 hour post infection led to highest protein yield while Smith et al. (1999) found that to attain maximal
HA productivity of influenza A/Beijing/353/89 using Spodopter frugiperda cell line, harvest should be performed at 72 hour post

infection.

Owing to the fact that HA and NA produced are embedded on the plasma membrane of the host cells, therefore, insect
cells were then first harvested by centrifugation. Subsequently, solubilization of HA and NA subunits from surface glycoprotein
must be achieved by extracting with buffer containing detergents such as Triton X-100 (Gerentes at al. (1996)) and Tergitol NP-9
(Wang et al. (2006)) for a specified time period. Subsequently, the mixture was ultracentrifuged at 150,000g for 30 minutes at 4 DC.
The pellet was discarded while the presence of target proteins in supernatant was verified by polyacrylamide gel electrophoresis
(PAGE). Prior to further purification step, supernatant was dialyzed against phosphate saline buffer (PBA) to recover isotonicity.
Gerentes et al. (1996) proposed that, in order to recover HA particles, mixture was loaded to the HiTrapTM NH-S activated
Sepharose column (Pharmacia) previously bound with specific type of monoclonal antibodies (MAb) depending on strains of
viruses used at the flow rate of 2 ml/minutes. In case where target protein was HA, the HiTrapTM NH-S activated Sepharose
column was then equilibrated with 6L2H10 monoclonal antibody (IgA isotype, H3 subtype specific) designated as laH-
chromatography. While contaminant proteins including NA passed through the column, HA proteins were bound to the MAb
resulting in the anti-HA MAb/HA complex and could be recovered by eluting the column with citrate-phosphate buffer with pH
ranging from 3.4 to 7.0. It was found that HA with actively biological function could be efficiently eluted at pH 6. The author

further found that 99% and 75% of purity and recovery could be attained, respectively.

After extracting cell pellet with Buffer A (20 mM sodium phosphate, 1.0 mM EDTA, 0.01% Tergitol-NP9, 5% glycerol, pH
5.89) supplemented with 1% Tergitol NP-9 for 30 minutes at 4 oC and centrifuged at 10,000g for 25 minutes, Wang et al.
(2006) found that cation and anionic exchange column could also be employed to recover HA proteins. Insoluble pellet was
discarded while supernatant was loaded onto the UNOsphere-Q (anion exchange) column and then the SP-Sepharose Fast Flow
(cation exchange) column consecutively. Impurities bearing negative charges were trapped by the Q column while HA monomer
whose pl is approximately 6.3 bound tightly to the SP column. Consequently, HA captured in the SP column could be eluted
with Buffer B (20 mM sodium phosphate, 0.03% Tergitol-NP9, 5% glycerol, pH 7.02) and Buffer C (20 mM sodium phosphate,
150 mM NaCl, 0.03% Tergitol-NP9, 5% glycerol, pH 7.02). To further purify, the eluted Buffer B fraction was then loaded onto
the hydroxypatite type | (HX-I) previously equilibrated with Buffer B at the flow rate of 2 ml/min. HA protein was eluted with
Buffer D (40 mM sodium phosphate, 0.05% Tween-20, 5% glycerol, pH 7.02), E (100 mM sodium phosphate, 0.05% Tween-20,
5% glycerol, pH 7.02) and F (500 mM sodium phosphate, 0.05% Tween-20, 5% glycerol, pH 7.02), respectively. The fraction
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containing HA monomers (Buffer D) was then subjected to ultrafiltration to remove impurity and at the same time concentrate
using regenerated cellulose membrane with 100 molecular weight cut-off (MWCO) in Buffer G (10 mM sodium phosphate, 150
mM NaCl, 0.01% Tween-20, pH 7.22). Wang et al. (2006) found that more than 95% purity and approximately 57% overall yield

could be accomplished within 6 hours.

Smith et al. (1999) have proposed the following method to recover the HA protein produced using baculovirus expression
system. The infected Sf9 cells were harvested by centrifugation at 3200g for 15 minutes, then washed with serum free TNMFH
media and centrifuged at 10,4009 for 30 minutes with the fact that supernatant was discarded whereas pellet was resuspended
and disrupted in ice cold Buffer (30 mM Tris-HC pH 8.4, 25 mM LiCl, 1% Tween 20, 1 mg/ml leupeptin) with homogenizer. The
homogenate was then centrifuged at 9,200g for 30 minutes. Supernatant was discarded while insoluble pellet was subjected to
further homogenization, to extract the HA protein from the plasma membrane, for 2 minutes in Buffer (30 mM Tris, 10 m
Methanolamine, pH11, 26 mM LiCl, 2% Tween-20), and incubated for 60 minutes on ice. At the end of incubation, pH of the
mixture was adjusted to 8.4 and insoluble materials was removed by centrifugation at 9,200g for 30 minutes. Supernatant was
then applied to the Pharmacia DEAE Sepharose Fast Flow column with the outlet connected to the inlet of the Pharmacia Lentil
Lectin Sepharose 4B column. The columns were then washed with Buffer (30 mM Tris-HC pH 8.4, 25 mM LiCl, 0.5% Tween
20) until the OD280 of effluent of the lentil lectin column returned to baseline. Most impurities bound to DEAE while the
glycosylated HA protein passed through and finally bound the Lentil Lectin affinity matrix. Both columns were disconnected and
the lentil lectin column was again washed with Buffer (30 mM Tris-HC pH 8.4, 256 mM LiCl, 0.4% sodium deoxycholate). HA
particles were subsequently eluted from the column with Buffer (30 mM Tris-HC pH 8.4, 26 mM LiCl, 0.4% sodium
deoxycholate) containing 0.3 M a-D-methyl mannoside. To remove other impurities including buffer components, eluate was

dialyzed against pH 7.5 PBS leading to HA protein with at least 95 % purity.

Even though both HA and NA are components of the glycoprotein on the surface of the influenza virions, after
administered, the only HA subunit has been illustrated to possess immunogenicity. However, a number of studies have
demonstrated that incorporation of NA subunit into the vaccines could significantly enhance prophylactic properties (Kilbourne et
al. (1995), Johannson (1999), Johannson et al. (1998)). Laver (1978) developed procedure to purify NA molecules using pronase
digestion together with gradient centrifugation while Gallagher et al. (1984) found that solubilization with octylglucoside followed
by DEAE chromatography could also be as effective. Gerentes et al. (1996) found that the NA subunit could be recovered by
loading the mixture previously treated as described above to the the HiTrapTM NH-S activated Sepharose column was then
equilibrated with 6T7E3 monoclonal antibody (IgG1 isotype, N2 subtype specific) which is designated as laN-chromatography. In
a similar fashion as that of laH-chromatography, NA proteins were bound to the MAb resulting in the anti-NA MAb/NA complex
whereas impurities including HA passed through the column. NA proteins could be recovered by eluting the column with citrate-
phosphate buffer with pH ranging from 3.4 to 7.0. It was found that NA could be efficiently eluted at pH less than 5. The author
found that approximately 99% purity could easily be accomplished, however, only 25% recovery could also be attained due to
the fact that the NA proteins recovered were partially degraded when exposing to low pH during elution. It was anticipated that
sensitivity of NA proteins to the acidic pH may be derived from the fact that there are an unusually large number of charged
residues in close proximity to the active site of NA molecules (Colman et al. (1983)). Additionally, the NA molecules eluted at

low pH were irreversibly modified and could not be recovered during dialysis against neutral pH buffer.
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H1M531U Specific Pathogen Free egg (SPF egg)

3.1 General principle of microbiological monitoring for SPF chicken (Chinese national standard)

—

Salmonella Pullorum

Avian Influenza Virus(Type A)

Infectious Bronchitis Virus

Infectious Bursal Disease Virus

Infectious Laryngotracheitis Disease Virus
Newcastle Disease Virus

Fowl Pox Virus

Marek’s Disease Virus

© © N o o~ WD

Haemophilus paragallinarum

—
©

Pasteurella Multocida

—
—

. Avian Adenovirus Group Il

—
N

Mycoplasma Gallisepticum

—
w

Mycoplasma Synoviae

—
>

Avian Encephalomyelitis Virus

N
o1

Lymphoid Leukosis Virus

—
o

Reticuloendotheliosis Virus

N
~

Avian Reovirus

N
oo

Avian Adenovirus Group |

N
©

Chicken Infectious Anaemia Virus
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1. Avain adenoviruses

Avian encephalomyelitis

Avian infectious bronchitis virus

Avian infectious laryngotracheitis virus
Avian leucosis viruses

Avian nephritis virus

Avian reoviruses

Avian reticuloendotheliosis virus

© © N o o ~ WD

Haemagglutinating avian adenovirus
10. Infectious bursal disease virus

11. Influenza A virus

12. Marek’s disease virus

13. Newcastle disease virus

14. Turkey rhinotracheitis virus

15. Mycoplasma gallisepticum

16. Mycoplasma synoviae

17. Salmonella pullorum
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Common Technical

Documents/Dossiers ICH Tripartise ASEAN 10 Member Countries
(CTD)
Number of Modules / Parts: 5 Modules 4 Parts

Module / Part 1:

Module 1: Specific Information
for Each Region
(Non CTD)

Part 1: Table of Contents Administrative
Data and Product Information

Section A: Introduction

Section B: Table of Contents

1. Application Form

2. Letter of Authorization (Where applicable)

3. Certificates

4. Labelling

5. Product Information

Module / Part 2:

Module 2: Summaries

-Quality

-Safety

-Efficacy

2.2 Introduction

2.3 Quality overall summary

2.4 Non-clinical Overview

2.5 Clinical Overview

2.6 Non-clinical Written and
Tabulated Summaries

2.7 Clinical summary

Part 2: Quality

Section A: Quality Overall Summary
S: Drug Substance

S1: General Information

Nomenclature

Structural Formula

General Properties

S2: Manufacture

S 2.1 Manufacturer(s)

S 2.2 Description of Manufacturing Process and
Process Controls

S 2.3 Control Materials

S 2.4 Control of Critical Steps and Intermediates
S 2.5 Process Validation and/or Evaluation
S 2.6 Manufacturing Development

S3: Characterization

S 3.1 Elucidation of Structure and other
Characteristics

S 3.2 Impurities

S4: Control of Drug Substance

S 4.1 Specification

S 4.2 Analytical Procedures

S 4.3 Validation of Analytical Procedures
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Common Technical
Documents/Dossiers
(CTD)

ICH Tripartise

ASEAN 10 Member Countries

S 4.4 Batch Analyses

S 4.5 Justification of Specification

Sb: Reference Standards or Materials

S6: Container Closure System

S7: Stability

Stability Summary and Conclusion
Post-approval Stability Protocol and Stability
Commitment

Stability Data

P: Drug Product

P1: Description and Composition

P2: Pharmaceutical Development

P2.1 Information on Development Studies
P2.2 Components of the Drug Product
P2.3 Finished Product

P2.4 Manufacturing Process
Development

P2.5 Container Closure System

P2.6 Microbiological Attributes

P2.7 Compatibility

P3: Manufacture

P3.1 Batch Formula

P3.2 Manufacturing Process and Process Control
P3.3 Control of Critical Steps and Intermediates
3.4 Process Validation and/or Evaluation
P4. Control of Excipients

P4.1 Specification

P4.2 Analytical Procedures

P4.3 Validation of Analytical Procedures
P4.4 Justification of Specification

P4.5 Excipient of Human or Animal Origin
P4.6 Novel Excipients

P5: Control of Finished Product

P 5.1 Specification

P 5.2 Analytical Procedures
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P 5.3 Validation of Analytical Procedures
P 5.4 Batch Analyses

P 5.5 Characterization of Impurities

P 5.6 Justification of Specification

P6: Reference Standards or Materials

P7. Container Closure System

P8: Stability

-Stability Summary and Conclusion
-Post-approval Stability protocol and Stability
Commitment

P9: Product Interchangeability Equivalence
Evidence

Section B: Table of Contents
Section C: Body of Data

S: Drug Substance

S1: General Information

S1.1 Nomenclature

S1.2 Structural formula

S1.3 General Properties

S2: Manufacture

S2.1 Manufacturer(s)

S2.2 Description of Manufacturing Process and
Process Controls

S2.3 Control Materials

S2.4 Control of Critical Steps and Intermediates
S2.5 Process Validation and/or Evaluation
S2.6 Manufacturing Development

S3: Characterization

S3.1 Elucidation of Structure and other
Characteristics

S3.2 Impurities

S4: Control of Drug Substance

S4.1 Specification

S4.2 Analytical Procedures

S4.3 Validation of Analytical Procedures
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(CTD)
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S4.4 Batch Analyses

S4.5 Justification of Specification

Sb: Reference Standards or Materials

S6: Container Closure System

S7: Stability

Stability Summary and Conclusion
Post-approval Stability Protocol and Stability
Commitment

Stability Data

P: Drug Product

P1: Description and Composition

P2: Pharmaceutical Development

P2.1 Information on Development Studies
P2.2 Components of the Drug Product
P2.3 Finished Product

P2.4 Manufacturing Process Development
P2.5 Container Closure System

P2.6 Microbiological Attributes

P 2.7 Compatibility

P3: Manufacture

P3.1 Batch Formula

P3.2 Manufacturing Process and Process Control
P3.3 Control of Critical Steps and Intermediates
P3.4 Process Validation and/or Evaluation
P4: Control of Excipients

P4.1 Specification

P4.2 Analytical Procedures

P 4.3 Validation of Analytical Procedures

P 4.4 Justification of Specification

P 4.5 Excipient of Human or Animal Origin
P 4.6 Novel Excipients

P5: Control of Finished Product

P 5.1 Specification

P 5.2 Analytical Procedures

P 5.3 Validation of Analytical Procedures
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P 5.4 Batch Analyses

P 5.5 Characterization of Impurities

P 5.6 Justification of Specification

P6: Reference Standards or Materials

P7: Container Closure System

P8: Stability

-Stability Summary and Conclusion
-Post-approval Stability protocol and Stability
Commitment

P9: Product Interchangeability Equivalence
Evidence

Section D: Key Literature References

Module / Part 3:

Module 3: Quality Documents
3.2 Body of Data

3.2.S Drug Substance

3.2.S.1 General Information

3.2.5.2 Manufacture

3.2.5.3 Characterization

3.2.S.4 Control of Drug Substance
3.2.5.4.1 Specification

3.2.5.4.2 Analytical Procedures
3.2.5.4.3 Validation of Analytical
Procedures

3.2.5.4.4 Batch Analyses

3.2.5.4.5 Justification of Specification
3.2.5.5 Reference Standards or
Materials

3.2.5.6 Container Closure System
3.2.S.7 Stability

3.2.P Drug Product

3.2.P.1 Description and Composition

of the Drug Product

Part 3: Non-Clinical Document

Section A: Table of Contents

Section B: Non-clinical Overview

1. General Aspects

2. Content and Structural Format

Non-Clinical Overview

1. Overview of the Non-Clinical Testing Strategy
2. Pharmacology

3. Pharmacokinetics

4. Toxicology

5. Integrated Overview and Conclusions

6. List of Literature Citations

Section C: Non-Clinical Written and
Tabulated Summaries

1. Non-Clinical Written Summaries

1.1 Introduction

1.2 General Presentation Issues

2. Content of Non-Clinical Written and Tabulated

Summaries
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3.2.P.2 Pharmaceutical Development
3.2.P.3 Manufacture

3.2.P.4 Control of Excipients
3.2.P.4 Control of Excipients
3.2.P.5 Control of Drug Product
3.2.P.5.1 Specification(s)

3.2.P.5.2 Analytical Procedures
3.2.P.5.3 Validation of Analytical
Procedures

3.2.P.5.4 Batch Analyses

3.2.P.5.5 Characterization of
Impurities

3.2.P.5.6 Justification of Specification
3.2.P.6 Reference Standards or
Materials

3.2.P.7 Container Closure System
3.2.P.8 Stability

3.2.A Appendices

3.2.A.1 Facilities and Equipments
3.2.A.2 Adventitious Agents Safety
Evaluation

3.2.A.3 Excipients

3.2.R Regional Information

3.3 Literature References

2.1 Pharmacology

2.1.1 Written Summary

— Brief Summary

2.1.1.1 Primary Pharmacodynamics
2.1.1.2 Secondary Pharmacodynamics
2.1.1.3 Safety Pharmacology

2.1.1.4 Pharmacodynamic Drug Interactions
- Discussion and Conclusions

- Tables and Figures

2.1.2 Pharmacology Tabulated Summary
2.2 Pharmacokinetics

2.2.1 Written Summary

- Brief Summary

- Method of Analysis

2.2.1.1 Absorption

2.2.1.2 Distribution

2.2.1.3 Metabolism(inter-species comparison)
2.2.1.4 Excretion

2.2.1.5 Pharmacokinetic Drug Interaction
2.2.1.6 Other Pharmacokinetic Studies

- Discussion and Conclusions

- Tables and Figures
2.2.2PharmacokineticsTabulated Summary
2.3 Toxicology

2.3.1 Written Summary

-Brief Summary

-Toxicology Program

2.3.1.1 Single-Dose Toxicity

2.3.1.2 Repeated-Dose Toxicity

2.3.1.3 Genotoxicity

2.3.1.4 Carcinogenicity

2.3.1.5 Reproductive and Developmental Toxicity
2.3.1.5.1 Fertility and Early Embryonic
Development Toxicity

2.3.1.6 Local Tolerance
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2.3.1.7 Other Toxicity Studies (if available)
-Discussion and Conclusions

-Tables and Figures

2.3.2 Toxicology Tabulated Summary

3. Non-Clinical Tabulated Summaries
Section D: Non-Clinical Study Reports
1. Table of Contents

2. Pharmacology

2.1 Written Study Reports

2.1.1 Primary Pharmacodynamics

2.1.2 Secondary Pharmacodynamics

2.1.3 Safety Pharmacology

2.1.4 Pharmacodynamic Drug Interactions
3. Pharmacokinetics

3.1 Written Study Reports

3.1.1 Analytical Methods and Validation Reports
3.1.2 Absorption

3.1.3 Distribution

3.1.4 Metabolism

3.1.5 Excretion

3.1.6 Pharmacokinetics Drug Interaction
3.1.7 Other Pharmacokinetic Studies

4. Toxicology

4.1 Written Study Reports

4.1.1 Single-Dose Toxicity

4.1.2 Repeated-Dose Toxicity

4.1.3 Genotoxicity

4.1.3.1 In-vitro Reports

4.1.3.2 In-vivo reports

4.1.4 Carcinogenicity

4.1.4.1 Long Term Studies

4.1.4.2 short or Medium Term Studies
4.1.4.3 Other Studies

4.1.5 Reproductive and Developmental Toxicity

4.1.5.1 Fertility and Early
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Embryonic Development

4.1.5.2 embryo-Fetal development

4.1.5.3 Prenatal and Post natal Development
4.1.5.4 Studies in which the Offspring are Dosed
and/or Further Evaluated

4.1.6 Local Tolerance

4.1.7 Other Toxicity Studies

(if available)

4.1.7.1 Antigenicity

4.1.7.2 Immunotoxicity

4.1.7.3 Mechanistic Studies

4.1.7.4 Dependence

4.1.7.5 Metabolites

4.1.7.6 Impurities

4.1.7.7 Other

Section E: list of Key Literature
References

- Appendix A: Non-Clinical Tabulated Summaries

Module / Part 4:

Module 4:Nonclinical
Documents

4.2 Study Reports

4.2.1 Pharmacology

4.2.1.1 Primary Pharmacodynamics

4.2.1.2 Secondary
Pharmacodynamics

4.2.1.3 Safety Pharmacology
4.2.1.4 Pharmacodynamic Drug
Interactions

4.2.2 Pharmacokinetics
4.2.2.1 Analytical Methods and
Validation Reports (if

separate reports are available)
4.2.2.2 Absorption

4.2.2.3 Distribution

Part 4: Clinical Document
Section A: Table of Contents
Section B: Clinical Overview

1. Product Development Rationale

. Overview of Biopharmaceutiics

. Overview of Clinical Pharmacology
. Overview of Efficacy

. Overview of Safety

o o1 BAWN

. Benefits and Risks Conclusions

Section C: Clinical Summary

1. Summary of Biopharmaceutic Studies and
Associated Analytical Methods

1.1 Background and Overview

1.2 Summary of Results of Individual Studies
1.3 Comparison and Analyses of Results Across

Studies
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4.2.2.4 Metabolism

4.2.2.5 Excretion

4.2.2.6 Pharmacokinetic Drug
Interactions (non-clinical)

4.2.2.7 Other Pharmacokinetic
Studies

4.2.3 Toxicology

4.2.3.1 Single-Dose Toxicity (in order
by species, by route)

4.2.3.2 Repeat-Dose Toxicity (in order
by species, by route, by duration,
including supportive toxicokinetics
evaluations)

4.2.3.3 Genotoxicity

4.2.3.3.1 In vitro

4.2.3.3.2 In vivo (including supportive
toxicokinetics evaluations)

4.2.3.4 Carcinogenicity (including
supportive toxicokinetics evaluations)
4.2.3.4.1 Long-term studies (in order
by species, including range-finding
studies that cannot be appropriately
included under repeat-dose

toxicity or pharmacokinetics)
4.2.3.4.2 Short-or medium-term
studies (including range-finding
studies that cannot be appropriately
included under repeat-dose toxicity or
pharmacokinetics)

4.2.3.4.3 Other studies

4.2.3.5 Reproductive and
Developmental Toxicity (including
range-finding studies and supportive
toxicokinetics evaluations) (If modified

study designs are used, the following

- Appendix 1

2. Summary of Clinical Pharmacology Studies
2.1 Background and Overview

2.2 Summary of Results of Individual Studies
2.3 Comparison and Analyses of Results Across
Studies

2.4 Special Studies

- Appendix 2

3. Summary of Clinical Efficacy

3.1 Background and Overview

3.2 Summary of Results of Individual Studies
3.3 Comparison and Analyses of Results Across
Studies

3.4 Analysis of Clinical Information Relevant to
Dosing Recommendations

3.5 Persistence of Efficacy and/or Tolerance
Effects

- Appendix 3

4. Summary of Clinical Safety

4.1 Exposure to Drug

4.2 Adverse Events

4.3 Clinical Laboratory Evaluations

4.4 Vital Signs, Physical Findings and Other
Observations Related to Safety

4.5 Safety in Special Groups and Situations
4.6 Post-marketing Data

- Appendix 4

5. Synopses of Individual Studies

Section D: Tabular Listing of All Clinical
Studies

Section E: Clinical Study Reports
(if applicable)
1. Reports of Biopharmaceutic Studies
1.1 BA Study Reports
1.2 Comparative BA or BE Study Reports
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subheadings should be modified
accordingly)

4.2.3.5.1 Fertility and early
embryonic development
4.2.3.5.2 Embryo-fetal development
4.2.3.5.3 Prenatal and postnatal
development, including maternal
function

4.2.3.5.4 Studies in which the
offspring (juvenile animals) are
dosed and/or further evaluated
4.2.3.6 Local Tolerance

4.2.3.7 Other Toxicity Studies
(if available)

4.2.3.7.1 Antigenicity

4.2.3.7.2 Immunotoxicity
4.2.3.7.3 Mechanistic studies

(if not included elsewhere)
4.2.3.7.4 Dependence

4.2.3.7.5 Metabolites

4.2.3.7.6 Impurities

4.2.3.7.7 Other

4.3 Literature References

1.3 In-vitro, in-vivo Correlation Study Reports

1.4 Reports of Bioanalytical and Analytical
Methods for Human Studies
2. Reports of Studies Pertinent to
Pharmacokinetics Using Human Biomaterials

2.1 Plasma Protein Binding Reports

2.2 Reports of Hepatic Metabolism and Drug
Interaction Studies Human Biomaterials

2.3 Reports of Studies Using Other Human
Biomaterials
3. Reports of Human Pharmacokinetic (PK)
Studies

3.1 Healthy Subjects PK and Initial Tolerability
Study Reports

3.2 Patient PK and Initial Tolerability Study
Reports

3.3 Population PK Study Reports
4. Reports of Human Pharmacodynamic (PD)
Studies

4.1 Healthy Subject PD and PK/PD Study
Reports

4.2 Patient PD and PK/PD Study Reports
5. Reports of Efficacy and Safety Studies

5.1 Study Reports of Controlled Clinical Studies
Pertinent to the Claimed Indication

5.2 Study Reports of Uncontrolled Clinical
Studies

5.3 Reports of Analyses of Data from More
than One Study, including any Formal Integrated
Analyses, Meta-analyses, and Bridging Analyses

5.4 Other Clinical Study Reports
6. Reports of Post-marketing Experience
7. Case report Forms and Individual Patient
Listing
Section F: List of Key Literature

References
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Module/Part: 5

Module 5:Clinical Documents
5.3 Clinical Study Reports

5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.1 Bioavailability (BA) Study
Reports

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.1.2 Comparative BA and
Bioequivalence (BE)

Study Reports

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.1.3 In vitro = In vivo Correlation
Study Reports

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.1.4 Reports of Bioanalytical and
Analytical Methods for Human
Studies

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.2 Reports of Studies Pertinent to
Pharmacokinetics using Human
Biomaterials

5.3.2.1 Plasma Protein Binding Study
Reports

“Study Report 17

“Study Report 2”




174 randsdatduaideulaung (Policy Recommendation Paper)

ANSLAAINSIUF e LY ACTD waz ICH CTD dutlutanaisisznaunisauaaliunziiiausn (Aa)

Common Technical
Documents/Dossiers
(CTD)

ICH Tripartise

ASEAN 10 Member Countries

“Study Report 3”

5.3.2.2 Reports of Hepatic
Metabolism and Drug Interaction
Studies

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.2.3 Reports of Studies Using
Other Human Biomaterials
“Study Report 1”

“Study Report 2”

“Study Report 3”

5.3.3 Reports of Human
Pharmacokinetic (PK) Studies
5.3.3.1 Healthy Subject PK and
Initial Tolerability

Study Reports

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.3.2 Patient PK and Initial
Tolerability Study Reports
“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.3.3 Intrinsic Factor PK Study
Reports

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.3.4 Extrinsic Factor PK Study
Reports

“Study Report 17

“Study Report 2”
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“Study Report 3”

5.3.3.5 Population PK Study Reports
“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.4 Reports of Human
Pharmacodynamic (PD) Studies
5.3.4.1 Healthy Subject PD and PK/
PD Study Reports

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.4.2 Patient PD and PK/PD Study
Reports

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.5 Reports of Efficacy and Safety
Studies

5.3.5.1 Study Reports of Controlled
Clinical Studies Pertinent to the
Claimed Indication

“Study Report 1”

“Study Report 2”

“Study Report 3”

5.3.5.2 Study Reports of Uncontrolled
Clinical Studies

“Study Report 17

“Study Report 2”

“Study Report 3”

5.3.5.3 Reports of Analyses of Data
from More than One Study

“Study Report 17

“Study Report 2”
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“Study Report 3”
5.3.5.4 Other Study Reports
“Study Report 17

Study Report 2”

“Study Report 3”

5.3.6 Reports of Post-marketing
Experience

5.3.7 Case Report Forms and
Individual Patient Listings
“Study Report 17

“Study Report 2”

“Study Report 3”

5.4 Literature References
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Country Producer Web site
1. Australia CSL http://www.csl.com.au
2. Austria Czech Republic Baxter— Immuno AG http://www.baxtervaccines.com
3. Belgium GSK http://www.gsk.com
4.  Brazil Butantan http://www.butantan.gov.br
5. Canada GSK- ID Biomedical http://www.gsk.com
6. China Zhejiang Tianyuan - BioPharmaceutical Co. Ltd http://www.ty-pharm.com
7. China Sinovac Kexing Biological Product Co., Ltd http://www.sinovac.com
8. China Beijing Institute of Biological Products (BIBP) http://www.ccibp.com
9. China Shanghai Institute of Biological Products (SIBP) http://www.siobp.com
10.  China Changchun Institute of Biological Products (CCIBP)| http://www.ccibp.com
11.  China Changchun Changsheng Life Sciences Ltd e-mail : cssy@public.cc.j1.cn
12.  China Lanzhou Institute of Biological Products (LIBP) http://www.vacmic.com
13.  China Shenzhen-Sanofi Pasteur (Filler) http://sanofipasteur.com
14.  China Changzhou Yanshen Biotechnology Co., Ltd Not available
15.  China Liaoning Tiancheng Bio-pharmacy Institute Co. Ltd | Not available
16.  France Sanofi Pasteur http://www.sanofipasteur.com
17.  Germany Chiron http://www.chiron-behring.de
18.  Hungary Omninvest Ltd. http://www.omninvest.hu
19. ltaly Chiron http://www.chiron-behring.de
20.  Japan Denka Seiken Co, Ltd http://www.denka-seiken.co.jp
21.  Japan Chemo-Sero-Therapeutic Research Institute http://www .kaketsuken.or.jp
22.  Japan Kitasato Institute http://www kitasato.or.jp
23.  Japan Biken http://www.biken.osaka-u.ac.jp
24.  Korea Dong Shin Pharmaceuticals http://www.dong-shin.com
25  Korea Korea Vaccine Co. Ltd http://www.kovax-v.co.kr
26.  Korea Korea Green Cross http://www kuraish.com
http://www.rheinbiotech.com
http://www.bernabiotech-asia.com
27.  Netherlands Solvay Healthcare http://www.solvaypharmaceuticals.nl
28.  Romania Cantacuzino Institute http://www.cantacuzino.ro
Immunopreparat Research productive
association, Ufa,
29.  Russia Products Immunologicals and Drugs. Irkutsk, http://www.microgen.ru

RIVS, Saint Petersburg
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3il.
32.
818,
34.
S,

Serbia
Switzerland
UK

USA

USA
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Torlak Institute
Berna Biotech
Chiron
Medimmune-Avirion
Sanofi Pasteur

Wyeth Lederle

http://www.torlakinstitut.com
http://www.bernabiotech.com
http://www.chiron-behring.de
http://www.aviron.com
http://www.sanofipasteur.com

http://www.wyeth.com
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Technology
Platform 17‘|§

SLAUNITHAR
(AuuAl)

GMP
Certified

FTELLIAN
a
Neasld

lunisuam

&1vin
walulad
Fasitust
&nd
naNAdmd

o £ %
Spdulsatnuaziyin
Wesdwsulanszie

(F1, Tesaulw)

1. Fermenter 411m 5000 ams 2 69 (ludl
2008 Axifinl 2 G9 A 2500 Ams=1 f4,
2000 am3=1 1)

2. Ultrafiltration MW 100,000 D/cutoff @191
350-400 Ams/an. 2 o (Wil 2008 aziiial 2
10)

3. Continuous centrifuge 6,000 rpm @691
480 An3/tn.=2 Leises (1] 2008 azifinl 2
1)

4. High speed centrifuge 4 Lﬂdi‘l‘ﬂ\i (AUA
1Lx6=2 1389, 0.4 Lx6=2upisea)(lul 2008
Axifisl 2 LA3R9 TR 0.4Lx6)

wiaaLsThdu
AN

4,000 AA/T.

S 1 1A3Ra

17 anulng
trivalent/ﬂ
(virus type=0,

A, Asia one)

GAP ANALYSIS
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1. NUILNUNFINITARAAIATURAS

GAP ANALYSIS

Possibility of
29U b0 LATRINANEIALY/AUNA biAeY Technology |9zAunisw@am| GMP | szaziian | Adaptation (resource
NARNUT Platform X ([ uaufil) |[Certified| NAadld |[MARINITIANIANKINAL
Tunsuan |AaNantun1azszunn)
1. Fermenter 2414 3200 aR9 3 19,
1400 L 1 69 1. BSL-3
= A1vin 2. Uttrafiltration MW 100,000 D/cutoff 4 Lo Y 2. Cell
LA a e a 5 o - LATANLITIIATLS 20 aulna _ _
walulagl  [dagulsatnuasiin | 4men 350-400 ARs/TN. 2 90 o . - v 3. Medium and medium
FEN ST PR _ , A9N1L39 3,000 trivalent/] 11 - _
TANLUN Lﬂ@ﬂmmuqm 3. Continuous centrifuge 6,000 rpm _ 11 change equipment
AW |, B . - o UIA/TH. (virus GMP _
& (F2, Tagaunliaima) 87191 480 ANF/TN.=2 LATEY . y 4.Seed virus
N9TN . - , _ o U 1 LATA type=0, A, o _
mu‘ﬂmm 4. High speed centrifuge 2 LATAN 5. Purification equipment
Asia one)
(AUA 1Lx6) 6. WFI
5. Ultracentrifuge 41v5unndsunnslasa
M8l sucrose gradient AN 1 LATEY
ST Egg-based large 200-250
WIAALTA scale production aulag/il
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vrsasiandA/aualun

Technology
Platform ﬁfl

SLAUNITEHAR
(Al

GMP
Certified

FTETLIAN
Neasbd
Tunisuam

AU
bANNN

finish product

Production

ANNTA-
ne

BCG vaccine

1. Distillation unit for WFI
2. Sterilizers

3. Incubator

4. Lyophilizer

5. Cold storage

1. Seed
Development and
Production under
biosafety level 2
(BSL2)

2. Filling

3. Freeze drying
4. Packaging

5 d1ulna/dl

GMP
Certified
by local
FDA

rabies vaccine

(D)

|~ o
TRl
Q. QZLTINTN

11..a531804} Rabies Vaccine has

MMR vaccine

Local formulation

HBV LAY Vaccine

Bulk filling platform

OPV

Packaging platform

20 a11lng

GAP ANALYSIS
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2. wilranungasananindunazlilsiiunyusd GAP ANALYSIS
Possibility of
WU e LAsasNaNdIA/ANIA LA Technology |9zAuUNTguam| GMP | szaizioan | Adaptation (resource
a o e ° -~ o a v v |a a a
NARATUN Platform Ad (@uaufil) |[Certified| Neadld |[NARINISIANLANKINAS
Tunsuam ABIKNAR LUNIL
LA oy My
. flalalla
{9990y [AIANTT o o _ o e o
. AATUANNANDINY Production NIANAN
angny |WNETNIIN _
: Wung
n99u
svhu [naw masznas 100,000
o Y 1 %
pilot  [Anenenans APANNDAN 200,000
scale |nsunmer 199970 ANATIAY
a al )
NAR LA lWan 5 1
1. Finished plant
annu- complies GMP Compact line for washin
Recombinant vaccine | need all production equipment P depends on > o
141 (BSL-2) capacity of / / sterilizing, filling and
annn1f- 2. Cold rooms (2 | machines capping of vials
Ins units) for quarantine
and release
U |0y,
ﬁ@\‘j I~ 4
INENARART | finish product Production Tifidaua
g nY9Ungl
119
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Technology
Platform ﬁﬁ

FLALNITHAR
(A1)

GMP
Certified

FELTLIAT
Neasld
lunisuam

_
AIANT
WNATNTIN

JE vaccine (tissue

culture derived) 1. carbondioxide
incubator
2. Deep Freezer

3. Column chromatography

FALNUIRE

Human growth
hormone (therapeutic

protein)

4 fermenter Ngn1NENA el

4 aad
MQBELNA N
gn1nna ne

nNag
NeEN
o
NN
AIANT
AT
Tuszau
GMP

purified virus

(finished product)

bioreactor

GAP ANALYSIS
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o o

ASNNTAIUININTHAR SPF egg 1asdunmAtuladdanundnd nsuladns

0 0
1 1
2 2
3 3
4 4
b 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 | 1040 | 7280 | 5096 | 23 | 1040 7280 | 5096 10192
24 11200 | 8400 | 5880 | 24 | 1200 8400 | 5880 11760
25 | 1248 | 8736 | 6115 | 25 | 1248 8736 | 6115 12230
26 | 1280 | 8960 | 6272 | 26 | 1280 8960 | 6272 12544
27 11296 | 9072 | 6350 | 27 | 1296 9072 | 6350 12701
28 | 1296 | 9072 | 6350 | 28 | 1296 9072 | 6350 12701
29 | 1296 | 9072 | 6350 | 29 | 1296 9072 | 6350 12701
30 | 1296 | 9072 | 6350 | 30 | 1296 9072 | 6350 12701
31 1296 | 9072 |6350 | 31 | 1296 9072 | 6350 12701
32 1296 | 9072 | 6350 | 32 | 1296 9072 | 6350 12701
33 | 1280 | 8960 | 6272 | 33 | 1280 8960 | 6272 12544
34 | 1280 | 8960 |6272 | 34 | 1280 8960 | 6272 12544
35 | 1264 | 8848 | 6194 | 35 | 1264 8848 | 6194 12387




ANTNNITAIUININTHAR SPF egg 1asdunAtulaganundnd nsnladns (sia)

36 1248 | 8736 | 6115 | 36 | 1248 8736 | 6115 12230

37 1248 | 8736 | 6115 | 37 | 1248 8736 | 6115 12230

38 | 1232 | 8624 | 6037 | 38 | 1232 8624 | 6037 0 0 12074

39 | 1216 | 85612 | 59568 | 39 | 1216 8512 | 5958 1 1 11917

40 | 1200 | 8400 | 5880 | 40 | 1200 8400 | 5880 2 2 11760

41 1184 | 8288 | 56802 | 41 | 1184 8288 | 5802 S 3 11603

42 1184 | 8288 | 56802 | 42 | 1184 8288 | 5802 4 4 11603

43 1168 | 8176 | 5723 | 43 | 1168 8176 | 5723 5 5 11446

44 | 1162 | 8064 | 5645 | 44 | 1152 8064 | 5645 6 6 11290

45 | 1136 | 7952 | 5566 | 45 | 1136 7952 | 5566 7 7 11133

46 | 1120 | 7840 | 5488 | 46 | 1120 7840 | 5488 8 8 10976

47 1104 | 7728 | 5410 | 47 | 1104 7728 | 5410 9 S 10819

48 1088 | 7616 5331 | 48 | 1088 7616 5331 10 10 10662

49 1072 | 7504 | 5253 | 49 | 1072 7504 | 5253 il 1" 10506

50 1066 | 7392 5174 | 50 | 1056 7392 5174 12 12 10349

51 1040 | 7280 | 5096 | 51 | 1040 7280 | 5096 18 18 10192

52 1024 | 7168 | 5018 | 52 | 1024 7168 5018 14 14 10035

53 | 1008 | 7056 | 4939 | 53 | 1008 7056 | 4939 15 15 9878

54 992 6944 | 4861 | b4 | 992 6944 | 4861 16 16 9722

55 976 6832 | 4782 | b5 | 976 6832 | 4782 17 17 9565

56 960 6720 | 4704 | 56 | 960 6720 | 4704 18 18 9408

57 928 6496 | 4647 | 57 | 928 6496 | 4547 € 19 9094

58 912 6384 | 4469 | 58 | 912 6384 | 4469 20 20 8938

5 896 6272 | 4390 | 59 | 896 6272 | 4390 21 21 8781

60 880 6160 | 4312 | 60 | 880 6160 | 4312 22 22 8624

23 1040 7280 | 5096 | 23 1040 | 7280 | 5096 | 10192

24 1200 8400 | 5880 | 24 1200 | 8400 | 5880 | 11760

25 1248 8736 | 6115 | 25 1248 | 8736 | 6115 | 12230

26 1280 8960 | 6272 | 26 1280 | 8960 | 6272 | 12544

27 1296 9072 | 6350 | 27 1296 | 9072 | 6350 | 12701

28 1296 9072 | 6350 | 28 1296 | 9072 | 6350 | 12701

29 1296 9072 | 6350 | 29 1296 | 9072 | 6350 | 12701

30 1296 9072 | 6350 | 30 1296 | 9072 | 6350 | 12701

31 1296 9072 | 6350 | 31 1296 | 9072 | 6350 | 12701

32 1296 9072 | 6350 | 32 1296 | 9072 | 6350 | 12701

& 1280 8960 | 6272 | 33 1280 | 8960 | 6272 | 12644

34 1280 8960 | 6272 | 34 1280 | 8960 | 6272 | 12544

85 1264 8848 | 6194 | 35 1264 | 8848 | 6194 | 12387
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ANTNITAIUIINTHAR SPF egg 1asdunmAtulagdanundnd nsuladns (sia)

36 1248 8736 | 6115 | 36 1248 | 8736 | 6116 | 12230
37 1248 8736 | 6115 | 37 1248 | 8736 | 6116 | 12230
38 1232 8624 | 6037 | 38 1232 | 8624 | 6037 | 12074
1 1 39 1216 8512 | 5958 | 39 1216 | 8512 | 5958 | 11917
2 2 40 1200 8400 | 5880 | 40 1200 | 8400 | 5880 | 11760
8 & 41 1184 8288 | 5802 | 41 1184 | 8288 | 5802 | 11603
4 4 42 1184 8288 | 5802 | 42 1184 | 8288 | 5802 | 11603
5 5 43 1168 8176 | 5723 | 43 1168 | 8176 | 5723 | 11446
6 6 44 1152 8064 | 5645 | 44 1152 | 8064 | 5645 | 11290
7 7 45 1136 7952 | 5566 | 45 1136 | 7952 | 5566 | 11133
8 8 46 1120 7840 | 5488 | 46 1120 | 7840 | 5488 | 10976
9 9 47 1104 7728 | 5410 | 47 1104 | 7728 | 5410 | 10819
10 10 48 1088 7616 | 5331 | 48 1088 | 7616 | 5331 10662
11 1 49 1072 7504 | 5253 | 49 1072 | 7504 | 5253 | 10506
12 12 50 1056 7392 | 5174 | 50 1056 | 7392 | 5174 | 10349
18 18 51 1040 7280 | 5096 | 51 1040 | 7280 | 5096 | 10192
14 14 52 1024 7168 | 5018 | 52 1024 | 7168 | 5018 | 10035
15 15 53 1008 7056 | 4939 | 53 1008 | 7056 | 4939 9878
16 16 54 992 6944 | 4861 | 54 992 6944 | 4861 9722
17 17 G5 976 6832 | 4782 | 5b 976 6832 | 4782 9565
18 18 56 960 6720 | 4704 | 56 960 6720 | 4704 9408
19 19 57 928 6496 | 4547 | 57 928 6496 | 4547 9094
20 20 58 912 6384 | 4469 | 58 912 6384 | 4469 8938
21 21 5 896 6272 | 4390 | 59 896 6272 | 4390 8781
22 22 60 880 6160 | 4312 | 60 880 6160 | 4312 8624
23 | 1040 | 7280 | 5096 | 23 | 1040 7280 | 5096 10192
24 11200 | 8400 |5880 | 24 | 1200 8400 | 5880 11760
25 | 1248 | 8736 | 6115 | 25 | 1248 8736 | 6115 12230
26 | 1280 | 8960 |6272 | 26 | 1280 8960 | 6272 12544
27 11296 | 9072 | 6350 | 27 | 1296 9072 | 6350 12701
28 | 1296 | 9072 | 6350 | 28 | 1296 9072 | 6350 12701
29 | 1296 | 9072 | 6350 | 29 | 1296 9072 | 6350 12701
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1. N894/ 159N UNRARIATUNLAUNILTLE I NTN

1.Shenzhen Neptunus Interlong
Bio- Tech Holdings Co., Ltd.

Haiwang Yingtelong Base,Eastern
Changxing Industrial Zone,
Gongming Changzhen illage,
Songbai highway,

BaoAn District, Shenzhen

Wlsaauden luaunga1nna supply bulk
vaccine WA lAviuA

2.Shanghai Institute of Biological
Products (SIBP)

1262 Yan An Road (W), Shanghai

Wulseenuluiesa CNBC T90@R flu vaccine NHAR
v
A8l egg-based technology

3.The China National Biotec
corporation (CNBC)
(Headquarter)

Jingrun Building No. 28A
Fuchengmen Street,

Xicheng District , Beijing

Wudinaulvojaswmiganuninsedna sy
a o a X2 ql/ a

HARYATUNINDY 7 TseuiatlszinAdu

uwazHT999UKAR flu vaccine Bg# Shanghai

4.Sinovac Biotech Co., Ltd

No. 39 Shangdai Xi Rd.,
Haidian District , Beijing

uls9anuneuanlevia seasonal flu kay HENT

v
vaccine N9\ egg-based WAL cell-based technology
4 o o A
Fauflulseauntuunlindnaziinisanenen
waTulagiundalssmealng

5.Hualan Biological

Engineering Inc.

Jia No.1, Hualan Ave.,

Xinxiang, Henan

Wulssnulusianganazdauninanisu@n

flu vaccine MWD 20 aulnasiall @ualuanan

]

Tutlszmaauluilaqiiv)
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2. SIETRNTINAUNN

e darim AassuAaTavlunsAunnensil
1. un. 1523 wamnanIRuW BIOTEC UTTEMUAILIAUNG
2. U, auANG qounial BIOTEC fifinen
3. ALINTY. ANA LAAEBEIANN IHPP Pl —28497EM11: TATITHTRYARAINITANULALIATIZT
wazneaNua A Ndaniereusarissuiulssine
ne
4. poalinenssnd sulneng BIOTEC 3Lmﬁ:ﬁqmmam{mﬁmﬁ%\ﬁiqmmmzﬁLmﬁzﬁﬁfﬂﬂmw

o A

nsuandAtunAlulad egg-based Uaz cell-based 1BILARY
199971

5. A. NEY. gNUW1 VHAAE ANULE1NN Awmazimaluladiniau@n bulk vaccine
gan1n1na ne UAZALAIIZY logistics management UR9NNTAd bulk NAEN
dszinalny sonniddimszdianiuninninganeedisemy

6. A7, ANTY [FRITIUNT mernalulag | AwssiuarilssiiumaTulagifinu bioprocess engineer
Fonm unAnende | waslsiiudnanmimaluladnmeanseslsansiaone
uina
7. WA. AT, NUNTIOU WHWNI NUINLAY Anrziuazilssilumaluladisni cell-based technology

walulatinszaauingdn| uay downstream process

=
U3
8. Nn. Usynus a9msena g11nanu UszlfusTAL GMP / WHO prequalification 284%)n1s4411
ADUENITNNS
BIMITUATEN
9. ney. WA Aauy89t 494 sausandeyaanlssuynuiLaziTunsdnnIsmALN 19Ty
& A =
Wunlszinaan
10. KA. A7, BUH NBINI ALY Amviuailsziiumalulagfudmnssnlsau

walulatinszaauingn

a
U3




3. d4915189UN15LAUNIS

1. Shenzhen Neptunus Interlong Bio-technique Company Limited (SNI)
Influenza Vaccine : HAR Influenza vaccine A Influenza subunit vaccine {usnausnaadan Ineld egg-hase

Banadldild &1wiss subunit vaccine = 4 eggs/dose

AU split vaccine = 2 eggs/dose

Production capacity: tlaqiiun@slsl 1 dulng wslssulusiazn@nldne 10 dulng fasldla aauau 40 funes duiu
subunit vaccine LAYAUIU 20 A1UNBY 415U split vaccine
Virus Strain : @7N Hong Kong A1n Prof. Malik Taein@sue Northern Strain (LLlﬁimmﬁ‘mﬂgﬂuNwam Southern strain 141)
Vaccine quality :

Split vaccine: protein content < 300 ug Waz DNA content AMNNIATINU EU

Subunit vaccine: protein content < 100 ug W&z DNA content ANHHNIATFIU EU
Pilot Plant 139911 lusl azdl automatic Equipments a1naws@niuacelsil iu 584 injecting AN Embrex, USA A58 harvest
virus 284 TKA, ltaly tusiu n1saiiunisuamduliniu Chinese GMP uazazaafunnsmstaiiefusedlutl 2007 uaziitels
Ifnnmsgau EU Tutl 2008
maBeumalsa Traanuiulsan el lEinnnsuanusldnnsfasaaseatandnuds ssunes P3 (exhaust 100%)
Arndazldanulaludl 2007
nazuunanan daldin a7g 10 Fu 7 34°C RH 60% (@esiinusneantu@niin s1uaw 15 Faa Aaruqtiasas 80,000 Was

nanaNszmAdL antiugdalilda Cold room 2-8°C overnight thaninnsanlafauaziiviianlada foeiAses automatic

IR LAYEILAY inactivate gl formaldehyde a1ntidtlunanudnuinluuansog ultrafiltration (Pall, USA) Aaunanng split was

wandunaugavinasae Chromatography (gel filtration, GE) udntinlivinlviassidia (fiter sterile) niaw filing (2 ml) uay
. a o ~a . . s o °

capping 1AEINTLLAUNNTHARTIMNATNNLENHIATN Chiron WAY Sanofi Pasteur MiATWMZIN

Avian Influenza Vaccine: Tneinnsulasuntsuasannldninlugjuiinnsuanldudaun faa Egg base Taaagfluseninanig

Ane 9la16mn clinical trial @21 cell base BuAnElaedanld MDCK cell line
Technology transfer: Taifulaunelunnmin Technology transfer

2. Shanghai Institute of Biological Product (SIBP)
Influenza Vaccine: 4 egg base walulages BIKEN, Japan NAB Split Influenza virus vaccine
T2997u 2anuuLlALLFEN Holland DHV Engineering Firm AMuN1m3g1w EU GMP TneidliAzedlandn i 1ATe3 egg

inoculation LATBY Harvest virus, ultrafiltration, ultracentrifugation (zonal centrifugation 14 sucrose gradient), filling machine

(Bosch), “1a+

Production Capacity: 8-10 #1ulaasiall Tneld clean egg &g Highland white A contract farms (Uszannunasld 50,000-
70,000 Wad/batch)
Virus Strain: @10 NIBSC

Avian Influenza Vaccine: cell base 1 MDCK cell line

Technology transfer: Huleiunelunisanfiuntsuazaunsannle nelaifnadegyniui BIKEN
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3. Hualan Biological Engineering Inc.
Influenza Vaccine: 4 egg base walulagl u@m Split Influenza virus vaccine LLﬂzvl,é’mmurTm"ﬁumﬁnﬁaLﬁﬂmam avian flu
vaccine @113U499 Olympic 2008

Bunoeld 714 &1wi3s Seasonal flu = 3 eggs/dose

&1L Avian flu = 1 eggs/dose

Tne/ld Clean egg @e1iug Highland white A0 contract farms LL@xﬁLLmumﬂumﬁ?Lm'?‘ﬂuHLm‘l,uu?wmuuLmlﬁ'fv"ael,ﬁl,l,iflﬂdﬂ
aapafzannisszum
Virus Strain: @1n CDC, USA
Trannu ulsserilmaifenindnandulasnundn nfluenza vaccine #lnnjfigaludn eanuulanidsm Holand s

19§11 WHO GMP Tneutiitli 5 @1a1s 1dur @1A1sdamdt 1) production 2) QA uaz QC 3) filing 4) storage Waz 5)
animal house

TuTi\N’mﬁLﬂ%mﬁﬂMﬁﬂ L1 er'ﬁl@\i egg inoculation Lﬂ?m Harvest virus, ultra filtration, ultracentrifugation (zonal
centrifugation 14 sucrose gradient), filling machine (Bosch) 3 lines, 418

Production Capacity: 20 @11in@siall (seasonal flu)

Avian Influenza Vaccine: 4ATUNINARATN egg base lHNIUN99IN preclinical trial TudBrimaaas fTaqiiuldiuniseydslii

clinical trial el Chinese FDA dawlu cell base 1uat]lusendnenisdnenlnaiiaausanilanundtm Baxter
Technology transfer: I{NuleLNY wWAE1N17044 bulk 1AViawLL seasonal flu LAY avian flu

4. Sinovac
Influenza Vaccine: 14 egg base waluladl L@ Split Influenza virus vaccine (Anflu)
4 clean egg Q1N contract farms
Virus Strain: @1N NIBSC
Production Capacity: 2 &1ulaasia 6 1A (seasonal flu) FEINNIHARENT Ae 4 drulaasall

Avian Influenza Vaccine: W&a® whole inactivated virus K& adjuvant Taeild egg base tn phase | clinical trial Bg/lusendnanig

apply 1WBNAABY phase Il d91 cell base agjluszninanisAnuluszdu pilot scale
Technology transfer: Auleune Tunng transfer technology
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- fatlag i ld EU GMP

1. Shenzhen Neptunus Seasonal flu 200 A uMeIAY 60,000 m2 | - T1Aqiiu 187U 4050 | feladumwnin TT Wisinedsena
Interlong Bio-Tech Holdings  |vaccine (land 9, construction 60, doses/year il 2008 eI Al Vaccine (split) is in lab phase.
Co., Ltd. (1999 est) egipment 130, operation cost |- xLﬁlmﬂu 10 41U - expert @10 Chiron LAY
private company stock market | (Sub-unit 20 mY/yn), doses/year, operate Sanofi Pasteur {1 set up
in Hongkong influenza SPF 20 Y/egg, 200,000 dose/batch, 60- | 13
vaccine: and Clean egg 1 Y/egg, 100 batch /yr, 2 months
split Northern | Staff 150- production 100, per batch, filling capacity
strain) engineer 30, pilot plant 50 , 80,000 dose/batch,
Add 100 m Y expand to 30 | switching product 2
m dosefyr months but production
is overlapped
2. Shanghai Institute of Seasonal flu Construction 400 81UMeIN1 Existing capacity 8-10  |N1&< apply for EU GMP 50-80 1850 TT 11an Biken, willing to
Biological Products (SIBP), vaccine (50mUSD), batch 50,000- A doses/year, U export bulk vaccine, Al vaccine(split) is
state owned construction 6 yr|70,000 egg/batch, total maximum capacity in (Lquﬁlqm) in lab phase.

construction area of 21,280
m2, clean room 5400 m2
(1600 m2 for influenza),
staff 1400, ,maintenance
cost without production 6-8

mY, operation cost 20 mY,

current situation
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A15197 1 agtnsdiganaalseudpduldvdalua/ldudaun dun 510 noAAniaw 2549 04 UszmAgnansuigLssTTUAY (Fi)

mig/lsenu aiin vaccine YAAINNTAIYU NNAINIINAR TEAL GMP 31A1 Technology Transfer
HARTAT vaccine
(finished
product)
3 . Hualan Biological Seasonal flu 400 818U (150 mY for |- Lﬂu‘iaquu‘lusi@qumﬁ WHO GMP Holland expert aanuuu Tl
Engineering Inc.(1992), military |vaccine equipments) AeHUUNANNTEAR LA no policy on TT, willing to sell bulk,
concept, (Split influenza  |(aznagafaidiasull 2007), |20 Aulnasell azidluy strength in plasma production, strength
vaccine), 5 builgings, production, QA- ﬁﬁlmaﬁzﬁm@ﬁu in GMP concept (claribarate system,
QC, filling, storage, animal uniform, limit number of visitors),
house, building 40,000 m2, cellbased in lab working with Braxter,
another reserved place to informat
produce egg 320,000 egg/
day, cl
4. Sinovac Biotech Co., Ltd - seasonal flu  |Investment 5-7 m USD 2 AU doses/6 months, |Chinese GMP A0 TT fTUVLVlF;IVL@T,
vaccine (equipment exclude land and | full capacity 4 m. $IANNBAGS 400 ANULNGID

- H5n1 vaccine

builing), production area

(BSL2) 3,000 m2,

dose/yr, now blueprint
for expansion to 20
m.doses/yr with many

limitations

NNIUER 2 AU doses/year, only place
for clinical trial of HBN1 vaccine
(Whole virus), prefer to sell finished

product

5. The China National Biotec

corporation (CNBC)
(Headquarter)
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WA flu vaccine gl Shanghai
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1. Shenzhen Neptunus New WHO GMP, In preparation , Now 1 m, 80,000 -200,000 / private MDCK cell No information
Interlong Bio- Tech Holdings expected EU GMP | will fininish in 2-3 | 3-5 m. in 2007 batch, 2 months reseach based
Co., Ltd.(1999 est) in 2008 months 10 m in 2008
2. Shanghai Institute of Old version, less Already done Now: 8-10 m 200,000 National MDCK cell R&D center
Biological Products (SIBP), concern in vial/batch, 45 days network reseach based
containment (4 eggs/dose)

3 . Hualan Biological Clinical trial in | New WHO GMP In preparation 20 m in 2007 Close link MDCK cell reseach No information
Engineering Inc.(1992), children group phase with military based
4. Sinovac Biotech Co., Ltd | Most advance Old version Applied in Now 2 m., Close link MDCK cell reseach | In Tanshan (old plant)

(6 mo advance) July 06 with CDC based
5. The China National Biotec N/A Already done ~ Now: 2 m (BTBP) National Finnished vero cell R&D Center

network product with

corporation (CNBC)
(Headquarter)

JE vaccine,
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LHUNFENBUTNLARINTAU GMP

WHO Basic Training on Good Manufacturing Practices (GMP)
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Introduction to the training course [1-2 hours]
Quality management [4 hours]

Sanitation and hygien [3 hours]

Qualification and Validation [3 hours]
Complaints and recalls [4 hours]

Contract production and analysis [3 hours]
Self-inspection and Quality Audits [3 hours]
Personnel [5 hours]

Premises [4 hours]

Equipment [5 hours]

. Materials [3 hours]
. Documentation (1) (2) [5 hours]

. Good Practices in Production and Quality Control [7 hours]

Sterile production [6 hours]
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USHNYNaa519%a3 CLEAN ROOM
1. U5t Inaueana Aanfin

7. 0-2934-0433 119 4 wind 0-2539-0695
2. 131 Aduwes lUsdnd anm

N7 0-2319-7035 1 6 AN 0-2718-5859

UFHMEAMU"e BIOSAFETY CABINET
3. 131 lanauAna TlsTudu ade (Foununans st Holten)
09 0-2331-8999 wAnd 0-2331-8809

UFHMEa1MUe LOW SPEED CENTRIFUGE (SHARPLES)
4. 139 8a31-a191a (Insuaus) a1im
95 0-2379-4660 WANT 0-2379-4661 114 2

U3HMAmung 52Ul ULTRAFILTRATION waz STERILE FILTRATION
5. 1319 Tl matlaea anin (Faunundnioel Sartorius)
M3 0-2712-1800 uAnd 0-2712-2471 014 3
6. LTEN a0dARU (FAALNUKARADL Millipore)
N3 0-2640-2218 114 21, 0-2642-9407 19 8 URANT 0-2246-3546
7. 1319 waa mefilaisdu amsdu waus wnnzisdud Wsznalng) anin
N9 0-2937-1065 WRnd 0-2937-1066
8 1319 ad waasuas lulaled (Wsemalne) andn
N9 0-2624-8484 Win4d 0-2624-8490

USENgauUne ULTRACENTRIFUGE was ZONAL ROTOR
9. U3 luTauaalin ania (Faununans st Hitachi Koki)
09 0-2350-3090 WANT 0-2350-3091
10,131 Fauen 18aRq SR (FAUVUKAAANT Beckman Coulter
N7 0-2881-0650 14 7, 0-2881-1350 114 3 wind 0-2881-0989

13 EME41vine CHROMATOGRAPHY AND GEL FILTRATION SYSTEM
1113 a9 waswaf wislad @szwmalne) aim
N3 0-2624-8484 AN 0-2624-8490

UsENEaminagWnla PETER SIME
12,13 B8 azn? DATIUA anfin
095 0-2375-3621, 0-2374-2465 04 6 WANG 0-2375-6159



