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Development of Risk-Based Approach for Safety
Monitoring Program of New Drug in Thailand

Wimon Suwankesawong, and Patthareya Pokhakul
Technical and Planning Division, Food and Drug Administration

Abstract

The study aimed to develop the safety monitoring program (SMP) regulatory
guidelines of new marketed therapeutic medicinal products by risk-based approach in
Thailand. Methods: An action research to develop the regulatory guidelines was conducted
from the relevant academic documents, focus group discussion in working group which
composed of relevant purposive participants, public consultation and proposed to relevant
committees to adopt before deciding the enforcement notice. The study was undergone
during year 2016-2017. It covered the risk categorization of medicinal products’issues,
pharmacovigilance methods and additional safety activities. Results: We stratified the risk
based assessment of new drug, including new biological product and vaccine for human use,
applications approval and categorized into 4 classes by levels of evidence; (1) High-Risk
Class I: product with incomplete clinical trials or uncertain scientific support application
should perform 2 years active vigilance until strong sufficient scientific support (2) Risk Class
ll: new chemical entities including new derivatives new derivatives, new indications or new
combinations application should perform 2 years intensified monitoring scheme (3) Risk Class
Ill: new route of administration, new dosage form or new drug strength application should
perform 1 years intensive monitoring scheme (4) Risk Class IV: new generic drugs containing
active ingredient of unconditional approval new drug must mandatorily perform spontaneous
reporting system. In addition, new drug applications class I-lll have been compulsorily
appointed contact person for PV: identify and communicate theirs risk to healthcare
professionals at their initial marketing. Conclusion: Each new drug has Risk-Based Approach
Safety Monitoring Program in 4 classes which related to the completeness of clinical study

research, safety profile in Thai patients and experience or necessity of use submitted

Kegwords ¢ new drug, watch list, safety monitoring program, risk-based approach
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Guidelines Development on Claims and Claims
Substantiation for Herbal Products in Thailand

Daranee Pencharoen
Food and Drug Administration

Abstract

The objective of this research was to develop the guidelines on claims and claims
substantiation for herbal products which was suitable for the context of Thailand. Documentary
research was used by reviewing and comparing the guidelines on claims and claims
substantiation for herbal products in the selected countries. i.e., ASEAN, Australia, Singapore,
Malaysia and Thailand. The results showed that “ASEAN Guidelines on Claims and Claims
Substantiation for Traditional Medicines and Health Supplements”, the standard guidelines
for ASEAN countries, was more comprehensive and flexible than the guidelines of other
ASEAN countries including Thailand. However, the ASEAN guidelines did not cover all herbal
products. The Australia guidelines was the most comprehensive when compared to the
other countries but did not have the specific criteria of traditional medicines and herbal
supplements. Therefore the ASEAN guidelines and some parts of the Australia guidelines
were used as the references to develop the guidelines on claims and claims substantiation
for herbal products in Thailand. The drafted version of the guidelines on claims and claims
substantiation for herbal products in Thailand was prepared, consisting of the followings :
(1) Introduction (2) Objective (3) Types of herbal products (4) Key principles of claims and
claims substantiation for herbal products (5) Guidance of claims and claims substantiation
for herbal medicinal products (6) Guidance of claims and claims substantiation for herbal

health supplement products (7) Notes and (8) References.

KegUJords : claims, herbs, herbal products
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Development of Mechanism to Solve the Shortage of
Essential Controlled Medicines

Kullasap Tantrakarnsakul, and Worasuda Yoongthong
Rural and local consumer health products promotion pretection Division, Food and Drug Administration

Abstract

The shortage of essential controlled medicines, such as lorazepam injection and
phenobarbital injection are impacting patient’s health. There has been management on
a case by case basis that might delay the patient’s accessibility to seizures control medicines
leading to fatality. Thus, it is necessary to develop a mechanism for handling the shortage
of essential controlled medicines. This study was using action research to analyze between
the current system and effective systems used abroad, and to develop effective mechanisms
for solving the problem in Thailand. The study results found that 5 key components which
make solving this problem successful are having a clear continuous government policy, proper
laws, solution process, effective public relations and continuing knowledge development.
For the effective mechanism to solve the shortage of essential controlled medicines of
Thailand, consists of essential controlled medicines lists and solution process in ordinary
case, emergency case and individual patients. The practical processes to be applied to the
mechanism (1) Develop policies, laws and solution process by announcing it as the policy
and mission of the Food and Drug Administration for cooperating with other government
agencies and private organization (2) Legislation amendment to solve the problem of
internationally controlled medicines shortage (3) Improve the pharmaceutical regulatory
system to be more effective, such as expanding the express way for submitting the dossier
of a lacking internationally controlled medicines for approval, special-access schemes for
individual patients (4) Keep the lists of essential controlled medicines up-to-date and having
clear criteria for physicians and patients for suggesting of inclusion of other essential controlled
medicines (5) Provide and supply internationally controlled medicines in emergency situation
by The Narcotic Revolving Funds Office of the Food and Drug Administration and develop data
systems such as the shortage drugs website and database of supply sources of internationally

controlled medicines in producing countries.

Keywords : mechanism of solving, shortage, controlled medicine system, essential

controlled medicines
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The study of the Situation of Cosmetic Production Sites and
the Potential of Cosmetic Manufacturers in Thailand, 2018

Roongdara Niampoka! and Surasak Saokaew?
'Bureau of Cosmetics and Hazardous Substances Control, Food and Drug Administration

School of Pharmaceutical Sciences, University of Phayao

Abstract

This study objective was to evaluate the conditions of the cosmetic production facilities and
their manufacturing potential in accordance to the Ministry of Public Health’s 2018 announcement
regarding the rules and regulations of cosmetic productions and imports. The data was collected
from July 2018 to October 2018 using surveys completed on the 11,525 nation-wide cosmetic
production facilities and 321 cosmetic manufacturers where located Bangkok were evaluated
on their manufacturing potential. The researcher utilized cross-sectional descriptive statistics
research explaining sample group data, enumerated as percentage, mean, and standard deviation.
The study on the conditions of the cosmetic production facilities indicated that 8,865 out of
11,525 production sites existed (76.92%). Amongst these, 8,788 production sites were evaluated,
where 468 units (5.33%) passed the evaluation, but 8,320 units (94.67%) did not. The reasons
included incorrect addresses, closed or abandoned sites, change of location use, etc. The
evaluation of the cosmetic manufacturers in Bangkok was divided into three groups of facilities:
factories, commercial buildings, and residential buildings. The study found that the average
score of the factories was statistically significantly greater than the commercial buildings and
residential buildings (p-value < 0.001). The ability to comply with the regulations such as the
separation proportion of production sites, in the factories was statistically significantly greater
than the commercial buildings and residential buildings. All three groups had production
equipment in good level. The factories had statistically significantly better results in the area
of operation cleanliness and labeling. The results indicated that the production according to
the master formula document needs improvement for manufacturers in commercial buildings
and residential buildings. The manufacturers in the factory settings had statistically significantly
better quality control than the other two groups whose ratings were “decent”. In the criteria
of document production and master document formulation, all three groups were rated as
“need improvement”. The production records criteria was rated as need improvement in all
three groups with the data showing statistically significantly that the residential buildings requires
more improvement than the other groups. With the aim to ensure that the cosmetic production
facilities follow the rules and regulations as set out by the Ministry of Public Health’s announcement
within 2020, the following recommendations are made: (1) every manufacturer must be evaluated
and monitored before the rules and regulations are in effect, (2) collaborating with other state
agencies to provide improvement and development funds to manufacturers, and (3) provide
trainings and education on quality control and production document preparation.

Kegwords ¢ cosmetic manufacturer, production rule, cosmetic production facilities
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Evaluation of Cosmetic Manufacturing Facilities According
to the Criteria, Procedures, and Conditions in Cosmetic
Manufacturing

Somsri Preechathaveekid
Bureau of Cosmetics and Hazardous Substances Control, Food and Drug Administration

Abstract

The notification of the Minister of Public Health regarding the criteria; procedures;
and condition for manufacturing and importing of cosmetics (2018)"" will be effective from
24 May 2020. The notification required the former manufacturers of cosmetics for sale
and employed to manufacture cosmetics (notified before May 24th, 2018) to comply to the
regulations regarding the facilities, equipment, containers, process to manufacture and
storage the cosmetics in Appendix A attached to the notification. Therefore, this study aimed
to evaluate the cosmetic manufacturing facilities according to the criteria, procedures, and
conditions in cosmetic manufacturing and importation of 2018. This study was performed
from 13" February 2018 to 16" July 2018 using a specifically designed form named
“Inspection form on cosmetic premises according to the notification of the Ministry of
Public Health regarding the criteria, procedures and conditions for the manufacturing and
importation of cosmetics (2018)”. The results revealed that among the 93 manufacturing
facilities (70 without GMP Certificate, 23 with GMP Certificate), 15 manufacturing facilities
(16.13%) passed the evaluation [overall scores in 10 areas (260%) and no zero score
in any regulations)], and 78 manufacturing facilities (83.87%) did not pass the evaluation.
The regulations which more than 50% of the facilities got zero score (0) were Regulation 3.3
[no sign to notify “cosmetic manufacturing facility” (76.349%)], Regulation 10.1 [no procedures
to specify how to deal with the complaints (56.99%)], and Regulation 10.4 [no management
on product recall (55.91%)]. The Thai Food and Drug Administration should organize the
workshops for the cosmetic manufacturers and conduct more public relations on the related
information to all stakeholders so that they have more knowledge and capable to comply
more to the Notification of the Ministry of Public Health regarding the criteria, procedures,

and conditions for the manufacturing and importation of cosmetics (2018).
KeguJords ¢ the Notification of the Ministry of Public Health regarding the criteria, procedures,

and conditions for the manufacturing and importation of cosmetics (2018), cosmetic

manufacturing facilities
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1 49 1.1* 10 10.75 as 51.61 35 37.63
2 49 2.1* a 4.30 26 27.96 63 67.74
3 49 2.2 10 10.75 17 18.28 66 70.97
a 49 2.3 30 32.26 14 15.05 49 52.69
5 49 3.1* 8 8.60 9 9.68 76 81.72
6 49 3.2.1% 3 3.23 a 4.30 86 92.47
7 49 3.2.2 6 6.45 7 7.53 80 86.02
8 49 3.2.3* 12 12.90 12 12.90 69 74.19
9 49 3.3* 71 76.34 14 15.05 8 8.60
10 49 3.4% 22 23.66 5 5.38 66 70.97
1 49 3.5% 13 13.98 7 7.53 73 78.49
12 19 3.6 6 6.45 13 13.98 74 79.57
13 49 3.7 23 24.73 21 22.58 49 52.69
14 49 4.1% 10 10.75 21 22.58 62 66.67
15 49 4.2 6 6.45 9 9.68 78 83.87

74 THAI FOOD AND DRUG JOURNAL : SEPTEMBER-DECEMBER 2019



15199 3 (98)

. _ AZIULY O AZIUY 1 AT 2
anny oA K] foway K] foway K] foway
16 49 4.3 10 10.75 12 12.90 71 76.34
17 49 5.1.1% 9 9.68 19 20.43 65 69.89
18 49 5.1.2 7 7.53 10 10.75 76 81.72
19 49 5.1.3 6 6.45 1 1.08 86 92.47
20 49 5.1.4 33 35.48 11 11.83 49 52.69
21 49 5.2.1 13 13.98 27 29.03 53 56.99
22 48 5.2.2% 6 6.45 2 2.15 85 91.40
23 49 5.2.3* 5 5.38 7 7.53 81 87.10
24 49 5.2.4 5 5.38 13 13.98 75 80.65
25 48 5.2.5 14 15.05 12 12.90 67 72.04
26 49 5.2.6% 20 21.51 10 10.75 63 67.74
27 49 5.3.1 8 8.60 23 24.73 62 66.67
28 49 5.3.2 24 25.81 31 33.33 38 40.86
29 48 5.3.3 a5 48.39 12 12.90 36 38.71
30 49 6.1.1% 8 8.60 17 18.28 68 73.12
31 49 6.1.2 13 13.98 27 29.03 52 55.91
32 49 6.1.3 16 17.20 15 16.13 60 64.52
33 49 6.1.4% 29 31.18 22 23.66 a2 45.16
34 49 6.1.5 7 7.53 22 23.66 63 67.74
35 49 6.1.6% 16 17.20 25 26.88 52 5591
36 99 6.2.1.1% 15 16.13 19 20.43 59 63.44
37 99 6.2.1.2% 28 30.11 14 15.05 51 54.84
38 49 6.2.1.3 26 27.96 10 10.75 57 61.29
39 49 6.2.1.4 16 17.20 17 18.28 60 64.52
40 49 6.2.1.5% 15 16.13 23 24.73 55 59.14
a1 49 6.2.1.6% 17 18.28 13 13.98 63 67.74
a2 49 6.2.1.7% 25 26.88 15 16.13 53 56.99
43 49 6.2.2.1% 25 26.88 10 10.75 58 62.37
aq 49 6.2.2.2 28 30.11 18 19.35 46 49.46
45 49 6.2.2.3% 22 23.66 15 16.13 56 60.22
a6 49 6.2.2.4% 14 15.05 14 15.05 65 69.89
a7 49 6.2.2.5% 10 10.75 17 18.28 66 70.97
a8 49 7.1* 26 27.96 20 21.51 a7 50.54
a9 49 7.2% 32 34.41 25 26.88 36 38.71
50 99 8.1* q 4.30 10 10.75 79 84.95
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The Analysis of Conventional Medicine for Adulteration
of Dietary Supplements that Purchased in Regional
Health Service 2

Sumalee Rithiudom, Wasimon Jutapakdee, Thunchanok Chuariyakul, and Nipa Suwannakit
The Regional Medical Science Center 2, Phisanulok

Abstract

Anti-obesity drug are the substances which reduce weight and the medication must
be prescribed by the physician. The use of anti-obesity drug in long-term and the results
showed in the symptoms also known as yo-yo—effect that initially successful of weight loss
and after that begins to gain weight back. In 2014, Regional Medical Sciences Center 2,
Phitsanulok surveyed the weight loss supplements that purchased in Regional Health Service 2
including Uttaradit, Tak, Sukhothai, Phitsanulok, and Phetchabun. Fifty-nine samples were
identified for anti-obesity drugs such as fenfluramine HCl, ephedrine HCl, pseudoephedrine HCL,
phentermine HCl, phenylpropanolamine HCl, phenolphthalein, and sibutramine by Thin Layer
Chromatography (TLC) and Spectrophotometry. The results showed that sibutramine was
found in 5 samples (8.5%). Additionally, phenylpropanolamine and phenolphthalein was
found in each one (1.7%). For consumers safety, they should be aware of the selection of
dietary supplements with relevant information of producers or manufactures. In addition,
the authorities should have the appropriate interventions for product safety controls and

health literacy promotions for consumer’ protection.

KeguJords ¢ weight loss supplements, anti-obesity drug
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- TLC Tank, TLC Plate (Whatman 20x20cm)

- 393 UV-VIS Spectrophotometer Shimadzu
UV-2450

TR High Performance Liquid Chroma-
tography (HPLC) Alliance Waters 2895

- Analytical Balance Precisa 500M-2000C
(1rdestaaziBen 3 Mumie)

- Analytical Balance Mettler Toledo XP 205
(inFesivaBon 5 fus) dmiudiasnsgiu

- gUnsaldu  wWu gunsaithenm videiTes
Q8NN scanner

- a19.adl T9udin AR grade 1 ethyl acetate
(labscan), methanol (J.T.Baker), n-hexane
(labscan), 2-propanol (Merck), strong ammonia
(J.T.Baker), chloroform (Merck), ethanol (labscan),
¥hndu (distilled water). fast black k reagent
(Sigma), sodium hydroxide (NaOH) (Merck)

NsMIBNAITazany (Reagent)

- 1% fast black k reagent vinlawazane fast
black k salt 1 n$u Tuih 100 fiadans nseadae
N3¥AIBNTOL whatman No.1 i lulgausiug
wieldlunauedidhdn iusnwludilugamgl
2-8 serwaldea a1gnisldnunisiuliiiu
2 &Uanii
n5w3eal Developing Solvent dwsusia TLC ©

- system TA = methanol: strong ammonia
(100: 1.5)

- system TE = ethyl acetate: methanol:
strong ammonia (85: 10: 5)

- system PT = n-hexane: 2-propanol: strong
ammonia (60: 40: 5)

- wilavosansazanenInTgLseB3adilY 1wy
3uiesu lalaspaslsn (ephedrine HCU), gladilniu
lalasnaslsn (pseudoephedrine HCL), iumgsiiu
lalasmanlsa (fenfluramine HCL), Aflalusullu-
andiu lelasmaelsa (phenylpropanolamine HCL),
Auodns18u (phenolphthalein), tlutnaiiu
lalasmaalsd (phentermine HCU), Wadondiiu
(fluoxetine), LLay I%U”Vliﬂﬁu (sibutramine)

- 3R WU NTIBLENIWIA 120 Hadans
wa 250 Uaaans
/M9

1. fregandndasiasuemsantmiin
figonn s mheluunituiiniotreuinsd 2
Tutsudszana 2557 loun Janinansing ann
gloviy Awaglan uwazinysysal 331 59 dro81
Fadusegafifidnvuziunsasulnsazidon
usTluuaUgalarusIluwsegiitlen Aaviniu

3 59 fege asrameurudagiunuasudu
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lundnduaieasuensainan laun fenfluramine
HCL, ephedrine HCl, pseudoephedrine HCL,
phentermine HCl, phenylpropanolamine HCL,
phenolphthalein, fluoxetine, lLag sibutramine

2. asrenanwaligtanANe Ul
NAnusTasIosantmnTideanus g
Tusituiiesoteusnsi 2 lullsuusvana 2557
laun Ymingnsfng a1n gluvie Wvalan uaz
wysysal 33w 59 Megrdlagldndannis

2.1 MIanmanszddyeanainsaega

2.2 11M573028 Thin Layer Chroma-
tography (TLC)"”

2.3 DuaIATIEviaay TLC ladniau
TR 5293451296338 WU High Performance
Liquid Chromatography (HPLC) ‘vﬁamaym spot
vumsy TLC thluaralildansuians wilnmei
AeMI875 UV Spectrophotometry

3 HPLC anmziivianzanlunsinsey
sibutramine hydrochloride fagaaauil A Phenyl
Hypersil BDS C-18, 5 pm, 250 x 4.6 mm e
\wAewdife acetonitrile : potassium dihydrogen
phosphate buffer pH 6 90131d3U 65:35 v/v
9n39n15a 1.0 mU/min aaumngiinedui 30°C

TAAIAIUENIPAUNA 225 nm

21581591150z aUURaUAUEIgU-5UNAY 2562

3% UV spectrophotometry ¥inlagy
spot Unusu TLC ihluadalildansudanisae
a1sazanseniueandltily scan awnnsud
ANENIARY 200-370 wiluues Tuansazany
0.1 N sulfuric acid kg% 0.1 sodium hydroxide
Weuiuansunsgiu sibutramine hydrochloride

NanITREINU

WanNISAAUN

HANTIATITIATILHYIAAAIINO IV
audinermansnisunndf 2 Avalan Tud
JUUTZNIA 2557 971U 59 F19819 ATIANY
lgynaiiu (sibutramine) 5 fege Anlufesas 8.5
Wdalwswiluadu (phenylpropanolamine)
U 1 Med Andudesay 1.7 Husdsnau
(phenolphthalein) 91u7u 1 da9819 Antdu
Soway 1.7 asalunverananueulundnsiue
E3181MS WU 43 e AnduSeuay 72.9
waziilomusindeyananisiiasgsiiingyfa
gnanANUDIUlUNARAUTLES UM ULAS Y
AUEINEIEEATNITWINE F1uU 6 urie Tudsiin
nsuANemaEnsnswnglutauUssane 2555-

2557 GauAAIRIS19N 1
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M990 1 KANIATIVNEAAAMLSIIURERTeIES ISV UATENEAUE NG IMANSNTUNNE 6 U

Tudsiansuinendansniswing Tulsuuseunas 2555-2557

FUIUAIDES

\ATaTeAuY U asaalinwy ATAANU

Anedans f19819 (%) lgynsndiu Afalusunluandiy Huoanniauy
MsuNng (AN.)  ATIANATITH (sibutramine) (phenylpropanolamine) (phenolphthalein)

(%) (%) (%)
mn.d 2 fwalan 59 52 (88.1) 5(8.5) 1(1.7) 1(1.7)
fan.dl 3 UASAITIA 18 11 (61.1) 7(38.9) - -
mn.i 5 dynseansiy 12 12 (100.0) - - -
fan.fi 7 vouuiy 18 7(38.9) 11 (61.1) - -
mnd 10 guaswsnd 13 9(69.2) 4(30.8) - -
fan.fi 12 d9van 8 6 (75.0) 2 (25.0) - -
34 128 97 (75.8) 29 (22.7) 1 (1.0) 1 (1.0)
50'1Sf1:l-lla:aS1U 2555-2557 593 69 $i19879 WUI1 ATIANU

1INNANIINTIVATIZRLTULATE
manTanuimelgyniiulundaduaiesems
ldamiwtnuntefesas 8.5 avanu Wialds
Unluaniiu uariluedninau egasies 1.7 uax
A529kinuans fenfluramine, ephedrine, pseu-
doephedrine, phentermine, phenylpropanola-
mine, phenolphthalein, fluoxetine L& sibutra-
. ° o | a @& v =
mine 31U 52 fregreAnlusoay 88.1 Pl
TRYANANIINTIIMEIaAAUB UL UNEA S U
WU WNITILASUAINAUG AR SNTUImNESN
5 wiia LA guédinenmansnmsunndil 3 uasanssn
AUGINGIAAATNITWNNEN 5 AUNTAIRTIY AUE
WIMANSNISUNNGN 7 Yauuny AuIne1rans
¢ = ca s
NSWINEi 10 auas¥sndl ua AudInendans

MTWANEN 12 B9V TINTIDATIEITUVIVU ST

. . ) Y) 1 <@ 1 a [y 6
sibutramine 14U 24 F1BE19 ILLAUINNEN U
a dl o 1 al %
w@suamsnavinglulsemalneenanainueiy

Gl LY a % 6 a
e ukulagiulasuvulundniadieasuoms
nfinsnsgaedwhelunngiinig fMenleynsiiiu
nlglupunilsausefNgINuraenaenRIla
e = ::1' a o a o v v (2)
srillonaidesgaaziiamlanedeundula
Fgtialusunluaiiiu (phenylpropanolamine)

¥ a

Juewdndn daayn wiennia walignsdnufes

nsedulszam wazyiliimiinan”

Qniinaau
ngnsnetlgudSugaaue w.a. 2544 188337N
paviliminnzLdeneantuduss (hemorrhagic
stroke) Huanmau (phenolphthalein) Wuensyung
(laxative)® uitlagiulusiidevesansgonisn
1 <) 1 < o Y a < o i
nudn Wuansneusise MiliiAnuzsedelaly
wyneaes ” Flunuidelinsranushenivaesyiin

Junay 1 A9g1d
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AsmuRvLaAKuaAIANULSYIAGUTDNSUTSIBadaWatSLOuU
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aa ¢ a 1 aw 1 o s 1 o 2
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a a 2 a 1
WITEUNN L’e]ﬂVLVlEJL"\]iEy ACENINT HUBUT
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unAQyo

Jagusrsdanasgruduansddylummeseuaiuusiwesindu fededlinsainseily
wieniusegns Jagiudilififndudrsdannspudmiulituindulonsulfivad (aP) indnluussme
weaiRnismasuaziranieuilofuiazinwdoniadu aP unsgiusadavesszina Tagusvacd
nsAniiren eIy ap fiidauusynounes Pertussis Toxin (PT) uae Filamentous Hemagglutinin
(FHA) waeimuaranuusuiolfifuiafugndannsguesssma suroulsznaudaenisisdougns
wandndumian aP nsvhuieindunuuiBenuda nisuszfiudszdnsnmnsvhuidlaensivdeunann
faduidesiu wagnsimunaiauns aP wansAnuléiadu ap nawisussglurinuidanind
AuAWEUNTIAdD UL s uBIdNBIEMEATIN A1NNLSS URnaueuRioy seRunsprduteseufiay
Ay Msazan nse-Ane Usnaudulanendu uwazmnsusAnnde kansaeuiieumanuusieis
mouse immunogenicity lngviasUfjiRn1sn1nsguazinanuisay 4 A%y wutldnsAnauussduing
sefuQiduAusie PT Wiifu 0.8-1.2 uay 0.3-0.6 Taefiverdign-gegn vesnnuidesiudosay 95
usiazUIRgTEMINg 0.4-1.8 way 0.2-0.8 Mud WU Y iiTigsAAUsIdimssEaunTduiuse FHA
yeIMASgUAYEHANIYIIAU 0.8-1.4 uar 0.6-0.9 uazivasAriga-guananuiiesiuiesas 95 usiazumis
Wiy 0.4-2.6 Wag 0.4-1.2 AUFNY msﬁwmmmmmmeﬂaaﬂﬁadﬂﬁﬂ’amﬂﬁﬁ%aé"ﬂdwﬁfmﬁ’ﬂ
ISARIAANNLSIES PT windu 0.51 Svasmnundesiuesas 95 agszming 0.45-0.59 uazldrade
sl miinsradaanuussduingues FHA whiu 0.83 fiunnudedusosas 95 9851314 0.72-0.96
FeldmmuauazUsznaliidurauuswesindu aP S1v8wunnsgiuressena asuldhmsanuni

Y a

anunsadanseuindu aP nawiiielildutnduiidanasgiuresUssmeanildamuauamnInaruuss

v

YTy aP ladnsa weduslaaldsuiadunivszdniam anudasasenuuinsgiu

Ad1AeY : MFYWIN ANUWSe dadulansulsiwad

Fusuadu : 14 unsiau 62 atuuTuuse 8 Tunaw 62 SuRTid 20 dunaw 62
Aiwws  : die tandu@ying nsinenmansnisunnd “usen lulawm-ede diie

wirlya.c@dmsc.mail.go.th
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Freeze-Drying and Potency Value Establishment of
Acellular Pertussis Vaccine for Using as National
Reference Standard

Wereyarmarst Jaroenkunathuml, Apichai Supasarnsathon1, Assajun Amen’
Duangporn Ungsupravatez, Pannipa Ekthaicharemz, and Supaporn Phurniamomn’

Abstract

Reference standard vaccine is an important substance that must be analyzed with
sample. Currently, there is no the national reference standard vaccine for controlling the
potency assay of acellular pertussis (aP) vaccine produced in country. Therefore, national
control laboratory (NCL) and a manufacturer collaborated to produce a national reference
freeze-dried aP vaccine. The objective of this study was to freeze-dry aP vaccine, which
contained pertussis toxin (PT) and filamentous hemagglutinin (FHA) and established the
potency value for using as a national reference standard. The procedures consisted of
formulating the liquid aP vaccine, freeze-drying, evaluating freeze-drying effectiveness by
preliminary testing and establishment aP potency. The result showed that the freeze-dried
aP vaccine produced in glass vials with stopper closures were tested and passed the preliminary
tests including appearance, potency, antigen content, degree of adsorption, moisture content,
reconstitution, pH, endotoxin content and sterility. The potency determined by mouse
immunogenicity test, four assays from each laboratory, revealed that range of relative potency
of PT from NCL and manufacturer were 0.8-1.2 and 0.3-0.6 with range of 95% confidence
limits of 0.4-1.8 and 0.2-0.8, respectively. Range of relative potency of FHA from NCL and
manufacturer were 8-1.4 and 0.6-0.9 with range of 95% confidence limits each of 0.4-2.6
and 0.4-1.2, respectively. The weighted geometric mean of relative potency of PT calculated
from both labs was 0.51 with 95% confidence limits of 0.45 -0.59 while weighted geometric
mean of relative potency of FHA was 0.83 with 95% confidence limits of 0.72-0.96. These
values were established and announced as the potency of national reference standard aP
vaccine. In conclusion, this study succeed to produced freeze-dried aP for using as the national
reference standard to control potency of aP vaccine for consumers getting effective and safe

vaccine according to standards.

Kegwords : freeze-drying, potency, acellular pertussis vaccine
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TeFudunsguduansaAglunis
A579LATIENANULS VBT AT UT IR ldnAaaU
mugliuTngudiegramnass Wususuands
ANUT DN DVBINANITIATIEY kAT DI9NN
ASANUUAAIANULTVB TR UL D lla1uNse
o 3, A I 2 I3
AmuaduAiwiusulaamganesrlssney
VOIIATUNANINNFILYIO NITNAABUAINULSS
AoI91dedelddInuny vinlnan1snaday
a =3 v o 1 =4 1
1AMULUTUTIUG RDINMUAAIANULTITUAN
AL IETSTEnInsadeundul U ingunnsgIu
ldveaeulunywduailinalunisdesiulsalad
o U U = 24 U dl a
dmsuirdulansuldtesiulsalansuninain
WenuaiSEunIUau Bordetella pertussis U3ty
Ao A ' a Y o o A a
fingulonsuegaesviin laud Jadulonsuiings
Tneltiaionss (whole cell pertussis (WP) vaccine)
warirdunnanlaglvaiuaninveeieisanin
Tadulonsuliiwad (acellular pertussis (aP)
vaccine) Lngd@iuan ave e NiNuINan AT aP
J9g0uisznaunmiudiunilavienasdured
Pertussis Toxin (PT) Avilvmuaainaudufiy vse
Filamentous Hemagglutinin (FHA), 69 kDa outer-
membrane protein 738NN pertactin (PRN)
ke fimbrial-2 and fimbrial-3 antigens (FIM)
FgnsinTuvILAarINan Iz AIULANsNaTY
Tunsidenltauannegrmilegdlavisenalsdiy
TRUNIREN TRTUTNEY TUN1TITe AU ILaE

2 AYANUTAINUANY
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lonsuviinldwad dufuauussvesiaduly
wiaznAndsldarunsatunuTeuisuiula
N13ATIVIATILNAIAINRTIVOIATY aP 0191y
Taramsgaugiiauiuludninaaes wu Mouse
Immunogenicity Test (MIT), Modified Intracerebral
Challenge Assay (MICA) vi3a38linseviduiilésu

nseyRnusnumuguifuesUssma”

= !

Faeusnaniatulonsurinnadningnnga
AR UazIATUNINTFIUAING @1UNT0AAUA
LNUTHIASTIUEIMTUNITNTIVABUAIAILLT
vosingulansulvilouiunnuiun auiiesrnis
audalanimuaainnuwslililidesndn
4 whganasielda” msasndeuaLsTATY
IngviosufuinismivauAunnIASy naaintd
TaduasguananedliinguineBavesnaniiug
warliiEnsleseiiaeiulunsdnduna datiy
NIRRT IATUDBWNATTIUTINAURNER LY
anANNTALEIVBINANITNAFBUTUANFAA UL
U a v v a v 14
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~ o vy oA a A I3
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Twipduduansdmonivsfulinudonaaslsie
NIWAILIAATAITULAENTEUIUNITVIIWAST 4]
AR Nsviuiandedlddmsuiadunie
B IngisnilsRenisiuisuuiBenuds (freeze-

drying)*® &sgmssnfunazsunuuanTIznsiuis
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Aunsuiadu aP Ananlulseinelneg
Wutadunnanlasldwmaianisinseduye 4o
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Alaiduie wazausonds FHA Tnefidulsenau
PT waz FHA wilnay 5 lulasniudelda gadu
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ANULIIFUNYIS (relative potency) U995zAU
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TinguszasAandnfe nsviuieindu aP N4
duUsENaUTal PT wae FHA WaemMyminmANLuse
A4 9vgd o N Y oa
ieltiuipfudndunnsgiuressenaluns
v a vy sa a

AuAuAunnIrdulensuvialiwadnudn
Tudszimesioly Inediduneunisfinwusenausie
nswseugnsHanindumal aP nsviuneingu

IS I a a a o 4
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SeINUIUUTEAN W.A. 2560-2561

3SASANUN

ﬁﬂiLﬂﬁLLa%ﬁﬂiﬁJ’]ﬂiﬁ'}u

a1s.Adl: AR grade, NaHCO,, Na,CO,,
NaOH, HCL, NaCl, KCl, Na,HPO,+2H,0, KH,PO,,
Tween 20, Dextran, 3.5% Polygeline, Bovine
Serum Albumin (BSA) (Cat.No. A3059, Sigma-
Aldrich), Rabbit anti-mouse IgG (H+L) horseradish
peroxidase (HRP) conjugate (Cat. No. ab 6728,
Abcam), SureBlue ReserveTM (Cat no. 53-00-00,
TMB microwell peroxidase substrate 1-
component, KPL)

A5 TATU aP UINTFIUDND
(In-house reference acellular pertussis vaccine,
code No. FB-PE25001) iilelideutisumnaniuuss
AUIRTUAIDE1Y In-house PT standard in 40%
glycerol filsaauiisuiu 1% international
reference standard PT (Code: JNIH-5, NIBSC, UK)
ey In-house FHA standard in 40% glycerol
flaeuniisuiiu international reference standard
FHA (Code: 90/520, NIBSC, UK) annusemlulewum-
WOy WHO reference reagent, Bordetella
pertussis anti-serum (mouse) 1RR Code: 97/642,
NIBSC, UK) afmunen anti-FHA antibody titer
WA anti-PT antibody titer lumheananeladans

AFUmET aP (10X final bulk) MnUTEw
Tulowm-lede Aflanududuvesansidy 10 wh

veuindudiagu Usenaunae PT way FHA
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audiudiuiinay 100 lulasnSusediadiang AOH),
4.8 fadniusioliadans waz NaCl 150 Hadluans
\n3esilouazgunsal

woseuBladuuulilasnan wesdans
nsvvenuazdudaendmsudndnivaaes ¢idu
muANanngll 2-8°C gurudsmunuaamgll -20°C
Aoatisdy w3asiuiauuionuda (lyophilizer)
U Lyolab, LT w84 lyophilization systems, INC.
UsenAansgelasn,
N15ATEUEATANSUTATUMAILATN1SYITUAS
uuutanuis

Hay 10X final bulk Auansazane Dextran
WAz 3.5% Polygeline TiHuNINTOIIBLHLNTEA
un 0.22 luaseu Tuviauia Duran Tiliaau-
Wutuanyinevas 10X final bulk 50%(v/v),

Dextran 4%(w/v) Wag 3.5% Polygeline 10%(v/v)

ANSI9N 1 NISAIAUAANIIEATVINLIA

mulvidnuiigamgi 2-6°C neldan1izuaeniie
Tug¥isde uduvaussgasluvinuiiyie
borosilicate type | 3u1a 3 1adanT ¥INae
0.5 fiadans IarwALUUASLFgIIEgnEns
W lUvutesae lyophilizer idedanay
nsiaureuaiadludunuutuds (freezing
process) lillgaumail -50°C AufY (vacuum)

a o

3000 mTorr 41U 5 Al Tulgu)iveanI sy

(primary drying phase) mqquﬁﬁméfuﬁ -50°C,
vacuum 3000 mTorr R]’m‘lful,ﬁmaqmwﬂ”ﬁ hay
an vacuum LWaudIaU auBisaunnil 36°C,
vacuum 23 mTorr T3svezaszang 47 43l
ﬁﬁy’uﬁqaaqﬁmmmsﬁmﬁq (secondary drying
phase) mqquﬁﬁ 36°C, vacuum 23 mTorr

YU 50 FLU9 A9RNS199 1

Secondary
fauus Freezing process Primary drying phase drying
phase
ey 1 2 1 2 3 4 5 6 7 1
Qm%{]ﬁ (OC) -50 -50 -50 -50 -35 -30 -25 -25 36 36
1387 (min) 0 300 0 60 60 1176 300 1176 60 3000
Vacuum (mTorr) 3000 - 3000 75 75 75 75 75 23 23

dlensuszazanuduiuuialulnsiausennui
450,000 mTorr Uarvaniadulain udieen
Mnnasesdnnseuviufieniegiidoy Anaan
thlUiAuiigaumgll -20°C
M5UseEUUsEANSANASTIILAS
feunsviudte: duenafiussyinduma

ADUNISYILPANTIUINUN LNBRSIVAINLFLLELD

21581591150z aUURaUAUEIgU-5UNAY 2562

YBINTUUIUTTY (%CV of aliquot) Tnedsthmiin
Y9UINUTIYIATUNAINTauNe1 9T AeIve
usiazIn sheledosdanuaziden 0.0001 n3u
LLé”;ﬁ’ﬂmﬁaafWﬁﬂmmﬁmL‘Ua'WLLaza;ﬂma AL
Anadstmiinvesiaduusiazein uasdesay

AuUszansmanuunususiu (%CV)
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ANV duiio819TATURILIAS
ﬁm%smlﬁmmiaaaaU@mmvﬂ,uswami ABANYE
Y9N8 (appearance) feailan® Usunwu
T (moisture content) A835 Volumetric

9 aadunsa-ae (pH)

(10)

Karl-Fisher titration

AIBLATDY pH meter  ¥8ZIAIN1TAYANY

)(1

(reconstitution time Y eauusiaannidesiuas

wuATiSe (sterility) #1635 direct inoculation™
nsUuileuderielananaundieds Polymerase
chain reaction™ USinaueulanendu (endotoxin
content) A1875 gel clot™ relative potency
W93 PT uay FHA 952901875 MIT dmsudsanu
WOURALAU (antigen content) PT waz FHA Souag
N3AATUVBILBURALAUAY adjuvant (degree of
adsorption) #579928 Sandwich ELISA fidunou
Tnagessil

Antigen content (PT/FHA): la@auLwan
96 11qas3e polyclonal antibody fisumgsio PT
738 FHA WLa2LAu 3% BSA (blocking agent)
Mntuduirduiieznadeu WEUALUNINTFIU PT

a

w30 FHA innsidiudusingg asly dilvouiigumgd
37°C, 1 3lug Arawandae phosphate buffer
saline 7§l 0.05% Tween 20 (PBST) i monoclonal
antibody %8 PT 38 FHA TR secondary
antibody ﬁﬁmagjﬁ’u enzyme horseradish
peroxidase Wa4LANaNT 3,3',5,5 - Tetramethyl-
benzidine (TMB) substrate Tiind Tafn13gn
nAuwasit 450 uluns

Degree of adsorption: A533M1UTu"84

NIMUAVDILDURALAU (total antigen content) PT

%38 FHA lngifuansazany 20% (w/v) tri-sodium
citrate finaaluy 2XPBST asluipdusiesnsdu
1:1 1hldeuiigamgll 37°C uru 16-20 Halug
ntuduiinuiEaseu 6,000 seusouit uu
2 it iivdlalunsiamusunaueudiau PT

1158 FHA A18735 Sandwich ELISA 91961U d@1usu

a & a

MIUTINULIUALIUNLITUDATE (non-adsorbed
antigen) Tvinstuiaguiinnuigaseu 6,000
saumauy uu 2 Ui vdulalunsiam
USHadlouALau PT wse FHA @ae735 Sandwich

ELISA A Degree of adsorption fgauns

Degree of adsorption(%) = (Total antigen content-Non adsorbed antigen content)
x 100

Total antigen content

LNENIEBUTUTBINITNTIVEDU %CV of
aliquot THneusinnuaaINFIeE19U99 National
Institute for Biological Standards and Control
(NIBSC) @nswoainans Aismualilaiv 1%

1) dqusnIsLazLn

dmsuansidaumie
Tunisindunavesnisnaasudusg 1191An13
Uszgnildinasiviimusluipdudisagusing ap
vouHAn Jsaenadesiudouuziinvesednig
sunfelandwisuindu aP” sauifudeyamsaunu

AMNINYBIIATURILIIN 10U USunaumdnuay

q

v

¥ ° U a1 a
JaTuRsAaEI UL AUAnIsauS U LAY 3%
ANuUsIANIaRasldiinisUulouveuias
wazwuaiiise anudunsa-n AasdiFiegszning
6-8, Degree of adsorption @asliminin 90%
2 v ~ A & A & v
Wueu waziisnenisidunisnsivdouneiduveya

vevrindusiulifinnsgiussduanisivuall
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NISLATHNFTT

WHO reference reagent, Bordetella
pertussis anti-serum (mouse) 1RR stock solution:
avanedasiindudsuins 1 fadans Wivlsi
anumgiiAndn -20°C

coating buffer: 0.1 M Sodium carbonate/
bicarbonate buffer, pH 9.6

phosphate buffer saline 10 X (PBS),
pH 7.4: 93 NaCl 80 n3y, KCl 2 Ny, Na,HPO,
2H,0 14.4 n$u KH,PO, 2.4 n$u avaeluthndu
USU pH 7.4 g8 IN NaOH 38 IN HCL udusu
Uunsieinnduliiasy 1 dns iuliigumnd
2-8°C

washing buffer: phosphate Buffer Saline
with 0.05% Tween20, pH 7.4 (PBST)

diluent buffer: 0.3% (w/v) BSA in PBST

blocking buffer: 3% (w/v) BSA in PBST

secondary antibody: 139319 Rabbit anti-
mouse 1gG (H+L) HRP conjugate ¢18 diluent
buffer 1/20,000
dninnang

NuAuINT @anewug IRC tnAhediy
hntinsgning 14-16 n¥u 3veng 5 e
wmynaaeseenidu 3 nguseiBnisdu naud 1
nauAIUAL $11an 10 2 nawdl 2 nawTidansedu
M IATUINIBWINTFIUINIY 16 FFBANUTIN
uaznauil 3 nauannseduse indunaaeudiuiu
16 fwieAiea1s (asanisiasuniseusiald
é’m’imaaaLﬁamﬁ%’aimﬂmzﬂssmmi@LLamiLgm
wagldd@ninaaas anduITeinenmansansn e

NIUIMLAEASATUNNE MNBLaULATINNG 61-023)

21581591150z aUURaUAUEIgU-5UNAY 2562

A19819UAZNITIASEUADE19E NS U UL
LAZATAUAAIAINNLIIAYIDS MIT

fae1e: 1ATY aP YHANWAY JUNITNER
§i aP110817 ldnnIsweumuIsnstnedu
nmsnszdugiduiuuaznisidendsuaindnd
NAADY

AxanIATUNILIA 2 190 A8 PBS buffer
10 fiadans nanlmduioner wazthingudnes
NI 10 TAdaNT U LAUAREYARDATEY
PBS buffer Tsiu 3 s¥duansieanslusnsiauy
F10819IATU:PBS buffer iniu 1:1.5 (high titer),
1:5.25 (medium titer) wag 1:14.625 (low titer)
waIueN2aIPTULarIATULINTFIUUIYB DY
Yomyiudnsiiae 0.5 Tafans nguAINReNAL
16 ¢ luvnzfinguaruauinsae PBS buffer
$1uan 10 2 udsanniiu 35 Fu innsaauny
meutaasusulneanlunneuzidenuenunaysn
Talunaen Junendsuseniestunnugiseu

12,000 sausiounil i 5 wi aadldldlunasn

[

\uvigaumgil -20°C

1'% L 1

a < L a
N13A3993ATITINSEAUNTANNUAD FHA uay
PT @ewmaila indirect ELISA

LPRDUMINAY 96 vRuAIY FHA 30 PT
A o . = v v '
7Nt383AIY coating buffer AAINULVUTUDE
5¥7314 1.0-1.5 lulasnsusiediadans Usunns
100 lulasdnsseviau drluvungumgil 2-8°C
aliwllsdiu aawanaie PBST antuiu blocking
buffer ihlUunigumail 37+2°C uiegreioy

1 4lus
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139INEATUINTFIU anti-FHA antibody
a3 diluent buffer Tidaududu 0.5, 0.25,
0.125, 0.0625, 0.0312 waz 0.0156 nuIWaINA
fiallafdng LaglioaedITuINTIIL anti-PT
antibody TtiAu@udu 0.25, 0.125, 0.0625,
0.0312, 0.0156 uag 0.0078 Mhwananeladans

FoansdSuvosyusazilunguiiae
NIEAUMEIATULA NG IATUNINTFIUTINAY
naumuay TnsEuduiearsfe diluent buffer
Tudnsdaudsudiluent buffer iy 1:49 90ty
Feanstisuveanylunsazngusesie diluent
buffer lefilsyaunsdeasvesdsundu 1/1,000,
1/2,000, 1/4,000 uag 1/8,000 duiungu high
titer wagidoaradu 1/400, 1/800, 1/1,600 uag
1/3,200 dwfunga medium titer lagnga low
titer Woanallu 1/150, 1/300, 1/600 uag 1/1,200
RHERIT

1ansavanguInggIU anti-FHA antibody
¥3® anti-PT antibody uazdsuvesmyiieniaudn
uingiluusiazngy Tuiadsuiideansvongy
muna uonldastumguiledenld shlvuuiigaumgs
37°C w1U 60 W @1uwansae PBST Uadiwl
@1982a18 Rabbit anti-mouse 1gG (H+L) HRP
conjugate 1hluvuigamnd 37°C w1y 60 Wil
a1amanaiy PBST Wisens SureBlue Reserve™
ﬁﬂ1§qmmgﬁﬁaqlﬂuisazlam 3-5 w1l ngAUfisen
#e 1 N HCL 81umnispanduuasil 450 wiluwias
#8139 ELISA microplate reader #1uaa
A1Lads anti-FHA antibody titer wag anti-PT

antibody titer ¥03dninnasufazinlusLnTy

Bio assay assist, parallel line ﬁﬁ@uuﬂﬂﬂ
National Institute of Infectious Diseases
Usemadu

AIAAUAAIAIULIIVDIIAYY aP

[y

NIATITHATIEANUUTITEAUNALTY
#i0 PT wae FHA v9e3nTu aP neuvis InelUSeuiiey
UAIANULIIVEIATUSNBIINIFIU (code No.
FB-PE25001) #2838 MIT 5189184 relative
potency lngvieeUURnsenan uagioeUfuinig
A5y Vel URn1sar 4 n1snedeu wdiwg
InaeipsUfuRnIsIAwIMAREEEmTN
1591AMA (weighted geometric mean) ¥84
relative potency WaEANMIAALALAGIFATIYIN

A o v Y = o

ANuYeiuSeay 95 umdanmualazUsynie
AIALSIVRSTEAUQITUAE PT Uay FHA TnTu
Ay oA o v v £ a
Almiouanlgiluindu aP 9198911955 uves

Uszine

WanNISANUN

v a 3 dy Yo A ¥ (3
nsdnmssuasilaindulonsulsivad
HILIIUIAUTIVINGE 0.5 TadanNT Usvuiu
800 ¥37 Il utunounSMUIUTIYIATUMAT
AIUINNPUTIILAILANTITARUAIINAN AN VDS
N1KUIUTY wullendmtiniafevesingusiavin
WU 0.5161 n3u %CV iU 0.23 HAIATIZN
AMAINLUBIAUYDITATUNILYINY SNWUENI
IS [ Y v v & 1% Y
menmianwaziunawiduinduieuandyn

(U7 1)
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JUN 1 e Tadunauiis aP Mwseulaluriauiitandn

flaadsanudunsa-saindu 6.94 SlUsinaruTuedas 0.85% fldadsszezian
Tunsazans 36.09 3undl TUSunanadeweufiou PT waz FHA Wi 30.70 way 14.8 ulpsniusefadans
wazdiAade degree of adsorption 783 PT Winfyu 94.3% vaueiifinniade degree of adsorption ¥84
FHA 11nn31 99% nsnadeuauusalesiuldan relative potency U904 PT M1AU 0.6 ag FHA
Wiy 0.6 Tainumsuuidewdesn uuafite uavsfelananauluirdy nansrausinaseulanenduiie

$o8n31 1.5 EU #olad f9mns1ei 2

A15199 2 waveaeuAun mUassuvesindulansuliiead e JUNSHERTN aP110817

FUNSNATOY ARSI (ALRAY £SD), n=31uaurIn nauTiEgausy
vsesuauasinsnagau
%CV of aliquot dhinslevn 0.5161+0.0012 g, %CV 0.23, laiiAu 1%
n=14 970
appearance nawieduidufoundudans, n=11 van rawiadusdudounsudan
pH 6.94+0.06, n=3 NINAABU 6.0-8.0

moisture content
reconstitution time

sterility

antigen content

- PT

- FHA

degree of adsorption

-PT

- FHA

Relative potency

- PT (95% confidence limit)
- FHA (95% confidence limit)

endotoxin content

0.85+0.46, n=10 2737

36.09+7.75, n=11 U979
Tamwunsuuidoudes uuafide uay
delananaun

- 30.70+0.46 pg/ml, n=3 N13NA&EU
- 14.8+0.85 pg/ml, n=3 N13nAgasy

-94.3+£1.15, n=3 N1INAdEU
->99, n=3 N1INAGEBU

- 0.6 (0.4-0.8)
- 0.6 (0.4-0.8)
< 1.5 EUARa (0.5ml)

TaliAiu 3%

T3y 180 w1l
Unemnmsuudoudos
wuAiSouazsialanaidan
euludeya

Taishng1 90%

< v
Senuduveya

< v
Senudureya

21581591150z aUURaUAUEIgU-5UNAY 2562
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a 6 U a o 1 v a ¥ 13 ¥ 1 a
NAILATITRAMULTITEAUNTIAUAD PT Way FHA vesindulonsuvialiiwadnauis JUNTINER

Y

1 aP110817 lneesluRn13nasganuiu 4 nameaeu aen relative potency 984 PT ag3enin

0.8-1.2 lngfiszAuanueiuiosas 95 flFvnanuarganodszning 0.4-1.8 uagile relative potency

a4 o =

Y99 FHA 0¢5¥1313 0.8-1.4 lnedvimianuazgegaiseauanuediuiosas 95 aglugieen 0.4-2.6
A5 3

(% '

A13197 3 ANANUUSITUTMSYRTEAUndAuiuse PT uag FHA ¥83indu aP Jun1Wan 110817

u 9

[ o

MNIneEeUA18Is MIT lngviealdfin1sn1asy 91w 4 Msneaey

<3

ANAULTITUANT AR IATUNINTFIUTUNTHER FB-PE25001

AiAsEy (95% confidence limit)
Anti-PT antibody Anti-FHA antibody
1 0.8 (0.4-1.4) 1.2 (0.6-2.2)
2 0.8 (0.4-1.0) 1.2 (0.8-2.0)
3 0.8 (0.4-1.2) 0.8 (0.4-1.6)
a 1.2 (0.8-1.8) 1.4 (0.8-2.6)

HAdLATIzviANALLslagiesUjURNSENERTILIN 4 n1svaaeu 1eA1 relative potency ¥4
PT 8g5e13 19 0.3-0.6 Inedgnaianuargeaafiseauaudieduiosas 95 agsening 0.2-0.8 waglien
relative potency 483 FHA 8581119 0.6-0.9 lneilvndmanuazgeganseauanudeiuiovay 95

9g/luY9A1 0.4-1.2 fam5i 4

a v [

A19199 4 ANANLSIFUINSURITERUTANAURD PT Wag FHA ¥83iau aP JuUN1sWan 110817

Y

o v aa 4 a wva Y a J
NINTNAFBUAILIT MIT Imwamgummi@]wam 1UIU 4 A1TNAFADYU

ANAULTITUANT AR IATUNINTFIUTUNIHER FB-PE25001

AiAsEy (95% confidence limit)
Anti-PT antibody Anti-FHA antibody
1 0.6 (0.4-0.8) 0.9 (0.6-1.2)
2 0.3 (0.2-0.4) 0.6 (0.4-0.8)
3 0.3 (0.2-0.4) 0.6 (0.4-0.8)
a 0.4 (0.3-0.6) 0.9 (0.6-1.2)

HaAWIMAT relative potency ¥4 PT uay FHA Tuindu aP neuia JUN1SHanT aP110817
91N 2 WesUHURNS 990 8 N1IMAEBUGIY weighted geometric mean 1¢iA1 relative potency va3 PT
Wity 0.51 lneiidismnuediuiosay 95 agsening 0.45 uar 0.59 luvaued relative potency ved FHA

fewiiu 0.83 uasiivnanudeiuiosas 95 agsening 0.72 uag 0.96 WaleuiuAALLSUDLIATY

919BWINTFIU FUNTIHER FB-PE25001
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DAUs1gna

v eiaduuuuid enudeiusil
annseIRELTRNILATUAEIINNYBIA SO LAY
AfuUsAULLR Tneluseninansinwiraizgide
I¢finsmnaesgasdrunaasaIRazin sy
LOUALY PT uag FHA 2093rgunaililasusis
voutlonswiaiifidnvamBuusiudndun arudus
wazazaneldd auleldannzimnzauudnTaiun
navfuLeufay Fstuneuiifunisussndld
ANUIUAZUTEAUNITAIRINNNTAT I TATUN IS
frusveanmiasay axdiuldinfinngfvans
Flallffudunanlugnsiiuindu ap ndeldluay
WU Dextran wag polygeline \ieviliuouRiau
finnuasanIn wagyiliguisvesneliadaig
a8 aratgdy wavluniseseugnsindu aP
wanfiaziingnszuiunsvuisagseddnnuddu
YosuouRlaufigunningasilvluiadulnd
wsrzidlonnud unureInI T ILSS

vpuauAlutuIzanasluaniy Ussiiudndsy

¥
1 a

dudfelianunsawenindunauraifianuuss
Yovinduszivgs ieanAulildlmdussoznauy
Tumsfnwidlitadumariifinnududuvesans
W 10 wiwesiadudisegudaduanududy
geanimieuldidesandedrfnveanisazane
nszuLmsuiuuBenudeeisdas lyophilizer
fimheanldtutinunanioy freezing process,

primary drying phase Wa¢ secondary drying phase

21581591150z aUURaUAUEIgU-5UNAY 2562

mufiszyludsnisiduaniisinuziide
nsfnemagaukarUsUan TNz audmsy
nsvhuieiadu aP dsldnailunisviuismenias
lyophilizer 7uAUUsENU 4-5 TU WLAZAADA
nszrumslunswtninduazfosilaevanvaila
N15UIIANYRIUNTIINTULAUTTYIATULYN
Unaiin wiedosiunisvuloudogadn azilan
gasnldlunswSeuindulazan1ign1sinui
& a o Y g v ]

A sananTATY aP HauvianliguTeves
WolAniia dauduen auisaazatsulan
TAUTNYULAIUNADINIT IINNANITNAADY
| ‘:94" ¥ I3 d,, a [

AANLsUoU nsvagauAULlulofRdi
Auatnnsalunisazaty Anaiunsa-Ang

& 5 o X

ANTU AUUTIANTBLUATIT BT DI LAY
dglananan Usanaueulanendu seAunsgatu

YDWaUARY WU lunTgaNTUNNIT NS

Inedian relative potency Wosauwes PT wag FHA

'
Al

WA 0.6 WaisuiuInguNInsgIunldAny
= v A o u gy
Fetayananisaaeullosiuiilinnuddayil
lunsandulaiienindudmiudngrunauves
= ° i A 9y o o
n1saeuisuivuaAInuksaielfduindu
9198nsp IRl
dmfunsivunATInTUe19BNINSEY
9IINNIINTIATIALUUIUTTRAILATIZA
= A4 Ay 1% o I3 9 (15)
\esnaetislinutauusihvesesdniseundslan
= & lw A o o 3
FIVUDYNUTUATBNIATULAZEINILTUDIAUTENDU

WnsaeuiisunufuRlaenaluagyinnisneaey

litleanin 3 As1 Tun1sAnwialanvuasuIu
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nsnAaeuvBLAa e UANSIN 4 nsveaeu
%38 8 Aman1snAdauIINaevipsl URN1siuh
WEANBABNISUINININUAAITINAY HANISEDU
a o a A a U ) | v a wa
Wieudatu aP Nwseuldsuiuseninmieslfiinns
TJARA80219U MINLSVIAEA AU IFUNNSUB S
PT way FHA wNAU 0.51 waz 0.83 Lialfigua
ANULSIIUIATULIRTIINTUNINERN FB-PE25001
= [ v a 1 av oo = Cd £
Faduindusunlaniunis@nylunyuduiuas
PINRITUHAIINARLLILTAULAINAIAINULS
¥93 PT uaz FHA 1nviesufjuiinisiieanuaviien
TnaAesiy vauenAIAURsRINATesuRns
a | v | [y} = < 1 ~ a v

ziiAAaudeaneiy Faduandosuunnulaiaue
seninieslfUAnsaglaniznisiaaeunlddn
nanaeRzlvAlgavuigininmmegeuluviaen
naaed uazidugeddgyivinliiAnauwansng
TunsAnduNanIsNaaaUTEniNemieU ] dans
FHIUNNSANYIANAIUBIITINAUILYINANSAUUA
ANAULTIUUSIN TN NANTENURBNNTIATIEN
dl U v a wva v v 1
nlelunmaziesljUuRnisLina? anaumiwes
HAILATIZY BerauusIiaeuiisusiuiuillagn
AnuasazUsenalmduainiunswesiazy aP
HILTIE198 9055 1Uv0UsTINA Nazldvaaey
AIANNLSIVR IR UAMIHHERLaT nIeAIUAY
AMNINAIASTENENITAIUANAMAINYDIIATY aP

a va @ v

ndntulssiasioly vialiiasufunnisdanssio

o
= a &

AAMUATIVFBUANUAIAVBI AT U T U Y
Wieliifuiafusdunnsgrulusseznanegsiioy

3-5 Y

asuwa

ANsAnwIdaInnsavinkieIadulansu

15waddelidinusenouraauauiau PT way FHA

a = ¥ a wva Yo A ¥
LmﬁEm‘UUIu%@ﬂU{]‘U@]ﬂ’ﬁ 1o TnTu aP WalAs

=b.

flnun s usiiasgIu SRS g
naaoulng s MIT vos PT iy 0.51 71929
mnuidesiudesas 95 agsewing 0.45-059 uay
FHA fldwinfu 0.83 Svasnudesiufesas 95
0g539114 0.72-0.96 Beenillsignrinnuauaz sz
T durinnuusswesiadusrsdanasyiulonsuy
Biwadvosszne itelilunismuesanniwindy
Trdluszna Fsazyilruslnaldliiadulensu
IHwadiiinuamaunasguansadesiulaeld

Y (3
AN UTZENA

Uolauouu:

NSNANIATUNT DUNTVINOHIIIE19D
MNP IUTeIUTTINA Sasialin1snsiausiasan

slUiiiesosiugnamnssuedundusinmlulseme

'
a

fazdifintu fadudrundaneldgnsaans
Fuipdoulszindalng 4.0 Teasinisnsey
auwdousueu 13esile wavmaliansyiuie
fiviuarty anunsandnansuiasgiuldadas

YSUUINNAgaNasamINUABINIT I LB UIAR
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