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Editorial

We are now transitioning from the rainy season toward winter,
yet the monsoon winds are still causing frequent rainfall. This remains
a period where extra caution regarding health is necessary, as it is a season
when many airborne infection can spread easily. In addition to the
seasonal influenza we are familiar with, this time also requires vigilance
for emerging diseases, especially Influenza A, which may mutate and
potentially increase in severity. Maintaining personal hygiene, wearing
face masks in crowded areas, and receiving influenza vaccination according
to a doctor's recommendation are thus crucial to reduce the risk of
infection and spread of the disease.

This issue of the Journal of Food and Drug Administration has
compiled a collection of interesting and beneficial articles, covering
a variety of academic and research topics related to food, drugs, and
health products. Key highlights include: Bioequivalence inspection and
CAPA responses for the studysites, as well as the articles of research on
developing the potential for entrepreneurs and promoting the sustainability
of the grass-roots economy. Additionally, there are studies on legal and
licensing models, such as the feasibility of licensing a production facility
for dietary supplements together with herbal products, and the results
of providing knowledge about compliance with the Good Manufacturing
Practice enforced by law (GMP 420) for food producers. The journal also
features an analysis of drug quality control (ranibizumab) and the situation
regarding the use of preservatives (benzoic acid) in food. All these articles
contribute knowledge that will help elevate the standard and quality
of products in the country.

| sincerely hope that the content in this issue will be useful and
applicable to your work or further studies. We would like to express our
gratitude to all readers for your continuous support and readership, and

we hope to receive your continued patronage in the future.

Thanakrish Prasertsarn

Food and Drug Administration Journal Editor
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Abstract

Background: Promoting the development of health products under the Royal Initiative
Projects until they receive approval from the Thai Food and Drug Administration (FDA)
helps to enhance the economic value for grassroots entrepreneurs. This was made
possible through the collaboration between the Office of the Royal Development Projects
Board (ORDPB) and the Thai FDA.

Objectives: To develop and pilot a model for promoting and authorizing health products
from the Royal Initiative Projects through a proactive value co-creation mechanism.

Methods: This study employed action research between January and December 2024,
consisting of two main phases: Phase 1. Development of a prototype model for promoting
and authorizing health products under the Royal Initiative Projects using a proactive value
co-creation approach throughout the value chain of health product development. The
initial prototype was tested at the Huai Hong Khrai Royal Development Study Center in
Chiang Mai Province. Phase 2. Implementation of the prototype in the six additional Royal
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Initiative Project areas:Khun Mae Kuang Forest Area Development Project, Chiang Mai
Province; Omkoi Development Learning Center, Chiang Mai Province; Ao Kung Kraben
Study Center for Development, Chanthaburi Province; Khao Hin Son Development Study
Center, Chachoengsao Province; Phu Phan Development Study Center, Sakon Nakhon
Province; and Pikun Thong Development Study Center, Narathiwat Province. These trials
aimed to assess practical challenges and feasibility of the developed prototype.

Results: The prototype was first tested at the Huai Hong Khrai Royal Development Study
Center, where the FDA acted as a co-creator through its regional consumer protection
officers. These officers conducted proactive fieldwork alongside the Provincial Consumer
Protection and Public Health Pharmacy Group in the Provincial Health Office, Chiang Mai
Province to provide guidance to grassroots entrepreneurs throughout the value chain of
health product development, resulting in product authorization. The prototype model
was then applied to the six additional centers, leading to the authorization of 93 health
products in total.

Conclusions: The proactive value co-creation model for promoting health products
development under the Royal Initiative Projects has proven effective in guiding
entrepreneurs through a systematic and strategic process. It is recommended that this
model be adapted and applied to other grassroots entrepreneur groups, such as community
enterprises, with contextual modifications being tailored to suit each area.

Keywords: entrepreneur development, proactive co-creator, royal initiative projects
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Abstract

Background: The production industry for dietary supplements and herbal products in
Thailand faced legal limitations regarding the co-use of manufacturing facilities. This led
to increased production costs and a lack of business flexibility, particularly for small and
medium-sized enterprises (SMEs) with capital constraints. Current legislation lacks clear
guidelines for shared production facilities between food products and other health products,
such as cosmetics, herbal products, or traditional medicines, creating uncertainty and
restrictions on investment and business expansion. The strict separation of production
facilities for each product type results in inefficient resource utilisation and misalignment
with modern production trends that prioritise efficiency and cost reduction.

Objectives: This research aimed to define alternative models for the co-use of manufacturing
facilities for dietary supplements, as regulated by the Food Act B.E. 2522 (1979), with herbal
products in Thailand. It also seeks to evaluate their suitability and feasibility and to
investigate regulatory approaches for such facilities to inform the development of post-
licensing oversight measures.

Methods: This study was conducted between June 2024 and April 2025, utilising both
documentary and qualitative research methods. Documentary research involved a
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comprehensive review of academic literature, domestic and international legal documents,
and relevant regulations. Qualitative research included structured interviews with 11 operators
of dietary supplement and herbal product manufacturing facilities who sought consultation
on shared facility authorisation at the Thai FDA in July 2024. Additionally, interviews were
conducted with three Thai FDA officers experienced in approving manufacturing facility
layouts and overseeing post-market regulations for dietary supplements and herbal products.

Results: The study revealed that operators of dietary supplement and herbal product
manufacturing facilities believed that shared production facilities for health products are
feasible. This was predicated on considering the unique characteristics of each product and
applying contamination prevention principles. Four main models were identified: Model 1:
a shared production building with clearly separated production areas and distinct entrances/
exits; Model 2: a shared production building utilising common conveyor systems but with
separate production areas; Model 3: a shared building for storage, manufacturing and
packaging but with separate machinery or production equipment; and Model 4: a shared
building for storage, manufacturing, and packaging, including shared machinery and production
equipment for food and other health products. Interviews with entrepreneurs seeking
permission for shared facilities indicated that Models 3 and 4 can be implemented without
increasing production costs. However, a risk assessment of the shared facility was essential
to determine appropriate cross-contamination control measures. The majority of operators
(72.73%) considered Model 4 to be the most suitable due to its potential for reducing costs
associated with building construction, machinery, and equipment, as well as ease of
maintenance and labour savings. However, Model 4 poses the highest risk of contamination,
necessitating rigors risk assessment and the application of Hazard Analysis and Critical
Control Points (HACCP) for dietary supplements and Pharmaceutical Inspection Co-operation
Scheme (PIC/S) standards for herbal products.

Conclusions: The authorisation of shared production facilities for dietary supplements and
herbal products in Thailand was highly feasible both legally and practically, provided stringent
and effective control measures are established to maintain product quality and safety.
This was particularly crucial for Model 4, where storage, production, packaging areas, and
machinery/equipment are shared. Operators must possess the readiness and knowledge
to rigorously manage contamination risks. Therefore, clear manuals or guidelines, operator
training, and pilot projects are recommended to test the effectiveness of the criteria.
Furthermore, supporting the integration of licensing databases and post-licensing monitoring
plans between relevant agencies is crucial for effective oversight and building consumer
confidence.

Keywords: food, dietary supplements, herbal products, shared production facilities
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Abstract

Background: The Thai Food and Drug Administration issued the Ministerial Notification
No. 420 (B.E.2563) on production, methods, equipment, and food storage, which was
proclaimed in the Government Gazette on February 10, 2021. This notification aimed to
update the guidelines regarding food production, equipment, and storage. It took effect
for new entrepreneurs on April 11, 2021, onward, and applies to existing food producers
with valid food production licenses on October 7, 2021. However, in Buriram Province,
it was found that some of the same establishments were still unable to comply; the
province promoted educational initiatives for processed food entrepreneurs packaging
products in ready-to-sell containers, helping them to meet standards stipulated in the
Good Manufacturing Practices (GMP 420).

Objectives: To compare the knowledge and process standards of food production facilities
packaged in ready-to-sell containers in Buriram Province.
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Methods: This research was a preliminary experimental study that collected data through
inspection and recommendation provided to 41 pre-existing food processing facilities that
package ready-to-sell food containers in Buriram Province. The study adhered to the Ministry
of Public Health Notification No. 420 (B.E. 2563), issued under the Food Act B.E. 2522,
between July and December 2022.

Results: The results indicated that the majority of the sample group was 40-49 years old
(34.1%), had a high school education or vocational certificate (36.6%), and were business
owners (65.9%). The types of food produced were shrimp paste (41.5%), snacks (22.2%),
rice (12.2%), sour sausage (4.9%), and others (19.5%). In addition, it was found that 68.3
percent of the sample group knew that food production facilities must comply with the
GMP 420 that were enforced by law. An average knowledge score before training was 9.41,
and after training, it increased to 14.46 from a 15 score. This post-training average score
increased significantly. The overall scores and scores in three GMP 420 categories—(1)
Location, Production Building, Cleaning, and Maintenance; (3) Production Process Control;
and (5) Personal Hygiene—showed that the average scores after development were
significantly higher than before in the food production facilities (p-value < 0.05). Conversely,
for two other categories—2) Equipment, Machinery, Production Tools, Cleaning, and
Maintenance; and 4) Sanitation—the average scores after development were higher but
not statistically different from the pre-development scores (p-value > 0.05).

Conclusions: The research findings show that the provision of educational programs and
subsequent monitoring and evaluation of food production facilities significantly contribute
to the development of knowledge and standards in accordance with GMP 420 regulation.
Consequently, operators have demonstrated a heightened awareness and understanding
of regulatory requirements, resulting in improved standards within production facilities.
This, in turn, will lead to enhanced quality and safety of food products at both local and
international levels.

Keywords: food production facility, processed Food in ready-to-sell container, GMP 420,
knowledge
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nvUssdundinsousiuarasiuiinslsmiundiniseusy Inglduuuaeuniuanusuay
LuunTUssiuanuindre v Imumdninue s sian iUl dun graneg

NaN13AN®ET: Han1sAnw MU nquitegsdlugiens 40 - 49 U Seway 34.1 InsAnwilu
szavilsauneulaevioussnmatieUnsivndn (Uav.) Sosas 36.6 uaziludivesianis Sosas 65.9
dmdussinnuesesingn Tiun faden (Geway 41.5) vun (Govay 22.2) 4mans (Govay 12.2)
uvnial ($opay 4.9) wawdu o (Gova 19.5) uenaintu wuhnduegmsuhanuindne s
FesufuRnumdninaueiisnsfiaiteduliidungmang (GMP 420) $esay 68.3 nalIeuiioy
AnuneuLarndsldFumsiaun w1 Azuuuedsvesnnuiieunslsinuiivindu 9.41 uay
nden1sinud Wiy 14.46 Azuuu nAziuwiL 15 Azuuu Tasuuunnufioderiutuog
fitfdndyneadia WelFouflsunansinnnsgiuaauiinanems wuin AazuuulnessLa
TIBVIAAALNT GMP 420 $1u3 3 vane Iiun (1) vannanuiias evanssdn mavharuazen
uay ﬂ’]iU’]ﬁQiﬂ‘l‘f}”l (3) MUIANTTATUANATLUIUAITNES Lag (5) mmamé’nwmvﬁaumﬂa e
mmwuammuaammmaaam (p-value < 0.05) uagduau 2 van leun (2) vneiaiosile
\n3eedng gUnIainsHEANITIANEERIR waN1SUIRINYT WA (4) NUIANISEUIALIE A1
AzLUUlLANA1IN19EDR (p-value > 0.05)

agUna: mafeiuandliiiuinnislinnudiasnsanunsalssdiuanuindremsiiunum
ddlunsiamnnnuiuazinasguaauinane saLndnLnue GMP 420 fUsznounis
ﬁmmiuazmmmwﬁfﬂLﬁu%uLﬁ'sJaﬁ’UﬂﬁUﬁﬁ’amm%’aﬁwum dwalianuiindndiunsguint
fuaztisonsziunuMNIazALUasafbve wanfusiemslusefusiesiugannasiely

o o

ANEALY: @0UTNERDIMT 0 MTHUTIUNUTITIUNTUENTRUT MUY GMP 420 A3

UNU

Uszmalneduuszmaniinnugen
anysaliues ddneniwnnswdngnisidu
afwedlan Weidunisadsanuderuliiiy
@U‘%‘[mmmiﬁy’ﬂuLLawmﬂszmﬂ NITNTN
ansnsaiaulagdNUALENITINMTE NI WALEN
IimdninasinsufdRiReafundnnisialy
\Aenfugudnuaizemns (recommended
international code of practice general
principles of good hygiene) U84AENTIUBNNG
UINIFINDIMT5E NI TEMAAIULATING

1195514015 Lol Lo la/duidag Law 1o
(Codex Alimentarius Commission, Joint
FAO/WHO Food Standards Programme)
WS NN nsTRTUNSHER DM S
(Good Manufacturing Practice: GMP) way
Usgnadunesgiudeduldnguunelinén
iU RkasTaLnanuindelnduluany
inassiiivun fithvaneiiieensedunsdunses
ﬁU'%ImLLazﬁ@umﬁmuﬁmﬁm’lﬁﬁﬂLﬁ‘aumﬂa
Imamuwmummw ) TunszaudeyeiRonnns
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W.A. 2522 98NUITENIANTENTNATITUGUINE
303 Bnnswdn 1nvesilo ideddlunsndnuas
nsfiusnwemis Suadeduld 24 nsngey
2506 1unsausn seanliUsusssnmadulul
ponUsENANTENT A T0aY (Uil 420)°
w.A. 2563 1399 Tn13WaER LAdesdloinTedld
Tunmsudn waznisiiudnwemns dmsuemns
fndniteding GMP WuinausiviTeterinue
Fuugruiiduiulunsudnuazaunugngs
o3 Inesifunstostunazainanandes
fonazyilomaluiy Wusunse vie
Wineulivasndeunguilaa Usenieluy
swRvyunw Il Tud 10 quAnwus 2564
fnatadulddmiudussnounisemsiinan
o minemelnadluiud 11 wwisw 2564
wagsinadsduldiuguseneunsmetiiiiil
oy ananewadLluTR 7 aaneu 2564
NnnsdsRteyavesdincuas Mg
FandanFsud wa. 2565 wuianuiindnemns
Tudaniny3sudndt 700 wis drlvgufiRny
WnsFINtanImun GMP 420 laag1aasuniu
uidsianuiindnomsuusguitussqlunivuy
w¥ous Mg $1uau 41 uns Wiy
fuifsanuiifanandhiiedos foRlmduly
MALAUYT “Primary GMP” aaUsen1Ansensis
ansnsauan (@Tuil 420) wa. 2563 liianansa
UfuRmuunasprutenvualmila Jeywuan
finuAonisvinanag esdile uasnswenns
sl 1wy suUszadmIumsUT U0 LA
wazaafuLzhidaauang ey luiiud
neiteedsiFatitmnelunsin
WaEHRIUIAUSVDILUTENBUNITHENDIMNT
UsstnnuUsguludaniny3sud muunsgiu
GMP 420 fisAuldnmngmung iesnsgeiu
AUNNLAEANNUARAAUYDINEN A1
finfoudmiounguilaa

o/ I3
mgUivasn

1. diefnuszfumnuivesiUszneunms
Rendudeimuamamdninausiisnisiatunis
NAnDMNTATUR 420 AouuarndInIslHTy
MSWAIUANYAIN

2. LiefnwunmAsgIuaNUTINARE VNS
Usztanomsudsguiiussglunivugnen
TmhenaukazndInstisunsimndnenIm
AIUNSNLNAI GMP 420
521U8UI5IY
3573w

msideededidumsifonuuidmeanes
\oedu ANUUNITIENINIUABUNTNY 1AL —
§unnau e, 2565 $ATeEELANSTUTes
PFesTINNTIdslunyed dlnnuasIsuge
FaianEsud detui 29 iWeudugneu 2565
137l BRO 2022-022
NENADE9

ARLBNNGUAIBENUUUTUNIZLANZAS
(purposive sample) 1NNguFRE U URNY
Tuan1uiinano1ms $1uau 41 519 Lagng
s?haéwqaaﬂuﬁwammmiﬂismemﬂmigﬂ
fussglunmvugnonsmneseiiildiuay
A1TUUDIMNTHED T1UIU 41 U

NI lun13ARLUIANYI (inclusion
criteria) oA (1) Wuanuiindnommsusziam
mmsLLUigﬂﬁmﬁﬂumwxw%’auﬁmmsJ
Meiilduiavasuuemnsud uay (2) fud
139015338

\nauailun1sfnean (exclusion criteria)
TouA (1) uanuidnrewnsfiddngems
wdsguilussglunvusniendmineselmin
Isuimvansuvenudn uay (2) Wuanuilidn
pwnsiidhingensuUssUitussalumuuznden
Smhesglminifdduveuavasuuems
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\3aaile
wioslefldlumsisuadeisznause
\n3edile 2 4 laun
1. indesilefililunsiiuniunudeya

Loiun

1) WUUEUNINANNIAUNY MUY
Lagndninaueising o AAgtesiunsUfoR
pmdnunaeisnsfaTsd Ul S un grane
(GMP 420) Tipasauuuasuauiuaindoya
uaziBuadorimunndninasiisnisuandia
Y9UTENANTENTNEA51504GY (TUT 420)
.. 2563 Idmsradeumunnionlng
ANTIN0IAl 91U 3 YU ATIERUANNGNFDN
Y9N UAEALIASBUARLYBNEEN (content
validity) udathluusuuguazadligmssnnnd
firsandnadaauduiivensu fodndanunss
puiiemn wuuasunuiuiseendiu 3 diufe

daudl 1 Yeyavhly Uszneusie
AonuaneUanartatedn 31uu 6 o laun
A 918 SEAUNSANY Auna an1uiindn
ownseRsUfTRmamAnInu B sAATSasUle
Junguiune (GMP 420) uazUssnnyeseIms
Tinan

dul 2 wugeuMuANNSAEIY
mMsUfURnamdninaesnsiaTtadulidu
e (GMP 420) fidnwauzidulsiuidonaeu
3 daden Ao 19 (1 Azuuw) WlY (0 Azwuw)
Lains1u (0 AzlwL) F1uu 15 U8

2) LUUATIIENUTINARDIMNS
pmdnunaeisnsfiaTsdUli S ungrane
(GMP 420) Usznausedarvuaitugiu 5 vann
$11u 60 Fo Usenoude viaad 1 o
21ANINAN NM3YNAINELRIA UazNITUNTENT
vinedl 2 Le3edile 1Adesdng gunsalnsndn
MeANareIALAYNTIISIINE iad 3
MIAUANNTZUILMIHAR 207 4 M3guIAvTa
uazvnafl 5 gudnuazdyana

2. wdesdlefldlunisaniunsise

Usgnaulunae
1) ﬁjﬁamimwamuﬁmémmmi
auvaninasisnsiaf sl ungrane
(GMP 420)? Lﬁu@jﬁaﬁﬁflﬁmmﬂmzﬂﬁums
osware v uLas fuunaliETn
assnguimiarssmaUss il Aduions
ey Useneusetedmuniiugiu 5 winn
U 60 Uo Asgaunisanaulalunisnsia
Useilluurazdenvuaniunseaun1sindula
Tinzuuuly 3 seau loun 7 welduavusuus
Tnodl 2 AZUUL 1 AZLUY WAz 0 AZLULANLEIAU
2) izuuﬁamﬂumsammﬂﬁmmﬁ

waglidwuzidn Taun Wséni ssuudssyu
poulail (video conference)
TumaumsinuuaznissauTiutoya

1. éﬁimﬁﬂ’aaﬁamaaamuﬁmémmmﬁ
Tuiufidmimasus mngudeyaaniuiingn
91153 TnuTsud Tulusunsy Microsoft
access LasNanTIIEnUTNARD N TUSE T
2564 flaleunash GMP 420

2. asituiinsrausediuanuiings
811115 wagnadeuAuANUlalumug iR
AIUNANLNUN GMP 420 WSoutaualuzlr
ﬂﬂixﬂaUﬂﬁLLﬁlmU%’UUEaamuﬁmﬁmm‘mi
Indulunnanaust GMP 420 TuuSunvesuday
anufiteunseusulianuiunduszneums
YILABUNTNYIAL 2565

3. dan1seusulbinudUsenaunis
Tnouiuiovniiiedestudorun GMP 420
Tddonnsaoudinainvans 1wu Jdle gilo
LAEANFIDEEUTINEND1NT HIUTEUU
n1sUseyueaulaul (video conference) Sl
9 LAoUAIMIAN 2565

4. AUUUNAFBUANHINTBUUHUTY
ANNIVANINAT GMP 420 nnaluswdlgnds
nseusulianuslvigusenaunsuane s
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ee

3 41 wiv (igmauwuuaeunuvinuiudu
nov) Tudrsnoudsniay 2565
5. asiuiiRamunsaaUssdvaniud

HARDIMNTANULUURNSIANE NN U951
Adafulfiungmaneg (GMP 420) ndsousy
TauFungUsznaunis 3 Wiau ¥iusau
5UAL 2565
nsAAsIzvidaya

KIT8UILUUADUNIULAZLUUATIT
anuiindresiiaiaiSeusesundannnvaey
ANHANYOIURITRLARTIUTEIIANAMIELUTUNTY
dndagunauiianmes wUsmsias sl

1. AwnevdeyaideIauna et
WS384UN (descriptive statistic) oA 11
Al Fovaz Avnga Fgean Alede LAy
Ifafifioysu (inferential statistic) paired

e S

t-test LUSHUABUANMULANANIABULAT A
VDIATUUUAINNS (p-value < 0.001) wag
AvkuLNIATIUsTfiuaauil pvalue > 0.05

2. MIUUSHAAIINS A0 15 o
Tazuuudy 15 azuuy wuady 3 seeu fe
Au$aedugs (Azuuuforay 80 July) Al
sEAuUIUNa (AvLUUTeay 60-79) A3
SEUR (PEuuURINI130Yaz 60)

3. sgaunsenaulalunisnsiauseidiu
LRartanIuun nuuasEAun1sAnaulaln
ALY 3 58AU Lawn A wold wazuiulss
Taedl 2 AzUUY 1 AZLUY Lag 0 AINE1AU
T9neuin158NSUNANITATIANIUNTUSZITY
mmLmewaqgjﬁamimaaamuﬁwamm'vm
AUTIETNUANMENTIUNITENMTHAZ Y
ANUA

AN1SANSDUATVDIALLUUN LA LULARLIILIN
SouavvesAzl UL lauAaIIn = (AZLULALNSINVRINALU x 100)

AzbuudNsIlunATy

inasinseausunanIsnsaliniunsUssfiuseadulumutouludeluiifinvuuuila
FsaznIntutuinnsnTaUsTliuaauinanmsanudeivuanugulitesniniosas 60

wagldwudaunnsaaniyuuse’

NSOULUIAANISIY

N5ANUININUTENIANTENTIETITNEY aUUT 420

Usziliumnuiuazvasivui

Usziiumnuiiarasiuinsiauseidiy

AFIUTLUADUNNANDIYNS
noulinug

> anuindnevnsndslinmng (Azuuy
wiagmnalitesnin¥esay 60 Tuly
uazlsmudaunmiesiizunss
(Major Defect)
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Terudni

AfifefunsUFoRmamdninasi
Bnsianteduldidunguaneg (GMP 420)
vanefis AmsvesiUszneunane1vs 13eq
Wnsudn niesdieiosliluniaudn uay
QRTINS RRIRE

n1slinug vaneds Msnsedulnd
Auiazmsasnnudlafsiuinnsgu
YesanuHAne1MT WiloliAnAuATENTn
UfURmmanInus s siRlunswasitailY
Wunguune (GMP 420) auUsenAnsznsis
a5 130uqY (20U 420) WA 2563 sanAN
anulunsessdayalfonmns w.e. 2522 Seq
Bnnswdn wTesdlownTedldluniswin wag
nstiusneImIs

anuiindne s winefls enpvie
#0NUMY WL UsausalagminendL s
WUsUs9901MMIHE eanuiinanemsdlsl
TR Uel] AN I T TN PAR Y

o suUssURussTlun T niey
e nefla ownsiiunsTUIUMILUSY
wusaussludnwauithluusmdouslae M
Mloiwiis vilnees Wudu wievinliAnnis
WasuuUasdnunizretems wiee sk
NILUIUNMITHENTEUTY LAzUTIIUNITUL
wieudmieseduslng’

GMP (Good Manufacturing Practice)
visnefa vdninaeiIsN AU IHERR M
Fudunaeiviedermunduiuguiisiiy
Tunsuanuazaugy e liEnanU TR
wagyilanunsandnomslaedsuasndis
Tneiunistestunaradnanudesda q fiay
e silufiwdudunsienseinaiu
Livaensounguslaa lneaseunguiadeyninu

fiferter Kuslassadrienmns syuumsnandia
nszUILNsRAnTIiALUaBAuLaziinMIA N
iﬁmmgmnﬂéﬁy’umau SRS U UMY
nsnan szuuaual Tuiindeya asivaey
uazAnmunmunNER o elRleruslng
othaiiila uaz GMP daduszuuuseiugainm
Sﬁuﬁugmﬂ'au%ﬁ@uuﬂﬂgjizwﬂﬁzﬁuammw
du « figeninsioly

GMP 420 808 UanuuanIuUnyT
WUUTNEUTENANTENTIETT0UEY (atfuii 420)
WA 2563 oannuaulunsz Ity gReis
W.A. 2522 1389 Fn5wndEn wnseslainiadld
Tunmswan wagn1siiusn®IemIs

WANISANEN

ns@neEes MaUTeuliisunou
wagndanislesuanufifeafunsujoa
aadninaeiIsnsiansdulidungmane
(GMP 420) Yo9anuiNanvMSUTHANEIMS
wUsgUiussglunmvugndendmuneseii
Tudminy3sug 91w 41 wia letdayaun
Taswnlagldnssuunmneeata dnan1sdny)
wusoaniu 3 dau leun
1. fayavily

nauseg1vdrulugiiuinengs
Yoway 82.9 flo1gsEning 40-49 Yunndign
Fosay 34.1 dinsAnwszaviseunoulaie
w30 1%, Souag 36.6 AUMULIIY0RINTT/
HSusunn $e8ag 65.9 NSIUNIAITNNTALT
HANDWNTHRIUFTRMUmENINQeIIEN5 A
ftsdulfidungmane (GMP 420) Jova 68.3
warUssanermsiuandilvaiudadon
Yovay 41.5 fameedi 1
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A157991 1 I1UIULAETREATVRINGUAIDE
Fuunaudayainill (n = 41)

2. aSeuisuAASNgaRuNSUURRIY
@ gat dad v v 9y

néaninaaiisnisnandeduldidunguung

(GMP 420) fiouuasnaInIsasuUNITWAUA

AeunsliauiiAefunisufoa
auvdninasisn sl lunguune
(GMP 420) Yesanuiiname WnsUsELAMDIMNS
wUsgUitussglunausnsendimie neugnies
unitga 2 Susuusn liun aauiindnoimis
Aodlinudaunnsadzuiss (major defect)
Soway 97.6 War GMP vuNefs NanNIIBNS
Alunnsnaneyns Sevar 95.1 nougnees
Yiowiign 2 Susunsn Tiun anudfinaneivns
1eui Sateduldfoutui 11 wweu 2564
Yovaz 4.9 uazanUNANDIMIIHBANY
N13RTIUTHHUH N I NLIANNTAITD
Yowar 4.9 vdanslrinrmdiAeaiunsufon
pmdnunaeisnsfiasdUlidungrane

AANYE . Sewas
e AnanIn
B8 7 17.1
N 34 82.9
21y
doandn 40 U 7 171
40 - 49 U 14 34.1
50 - 59 1 13 317
60 Taulu 7 17.1
X=49.76 SD. =+ 1129 MAX =71 MIN = 28
SZAUNTSAN®
Uszandnw 6 14.6
dseumaudu 5 12.2
dseumautans wie Vv, 15 36.6
aulIe vie Uia. 3 7.3
YSeyeyas 11 26.8
ey es 1 2.4
AU
Whveafany/gueynn 27 65.9
HSuneudune 1 24
anane 2 4.9
waitiu 8 195
Buq 3 73

anuiinanaimsfesufuRnundninest
FBmsiinndeauldidunguune (GMP 420)

N5 28 68.3
lainsu 11 268
laiuala 2 4.9
Uixmmmmmiﬁwﬁﬂ
U 9 22.0
fadou 17 41.5
LLAUN 2 4.9
Ians 5 12.2
Buq 8 19.5

(GMP 420) Yosanuiinane v sUssLnvie s
wsguitussqlumaugniendming ludmia
U35ud novgnaeanuannAl Yeuar 100
3 6 Yo lown U0 2 e 3 o 8 Uo 11 Y8 14
wazde 15 nougniestieniign 2 Susiuusn
¥ur GMP 420 fidoufdaviavun 6 nan
Yovaz 82.9 Lavan ufiNdgne1M1IIeLA
fnatadulddousudl 11 wwisu 2564
Youaz 87.8 fan5197 2

Aaa o o v

a P a P Y] a wa ) fan ~ &
A151991 2 nalIeuiieuanusifgaiunsuiRnundninaeiionsnanderuldidungvane
(GMP 420) A9ULAENAINTITEASUNITHAILUNFNEAIN

- mon Aaulvianag nasliaaug
sgazdeannuilunisufjifanu GMP 420 - = - =
Sowaz Sowaz
1. 9wnsuds3uitussqlumuuznieudiving mnefs ewnsfiniunszuiunisudssy wu 80.5 97.6
Fausidudnuaeiilusmieusian i vihlius uinaes usu vieviliAnnis
Wasuuasdnuazaesens e mnsiikiunssuiumsranSeuses warussqlunivuy
wioudmineseruilan
2. anuiiname i fiRmamaninausiisnsiiartadulfidungvne (GMP 420) 82.9 100.0
3. GMP (Good Manufacturing Practice) winefia nénnaisiisnsiimunisnane1ms 95.1 100.0
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Aaa o o £

a ~ P Py Y] a wa ) can a I
M19199 2 waSeuliisuanudifeaiunsuuRauvaninaeisnsnandedulddunguane
(GMP 420) NDUWALNAINITASUNISHAILENEAIN (98)

. . doulianuy  wasliaanug
swazduaauilunisufjifniu GMP 420 - S - s
Sovay Soray
4. GMP 420 AedafmuamudaBuuuineyssniansensisansisagy (@UUTl 420) w.a. 2563 63.4 92.7
1303 Bnaudn ndesdiawrdodldlunandn wagmaiiuinweims
5. GMP 420 faufifvinun 6 e 9.8 82.9
6. anuiinane e nadeiuldRoudud 11 wweu 2564 4.9 87.8
7. anuiindnemsfeshumansiaUsuiduiunasinnsnayniide 4.9 95.1
8. winlilaufiReunaet GMP 420 lifieanudia 61.0 100.0
9. GMP 420 utlstarimumidu 2 dw fetermuniiugiuuasdermuaiany 415 90.2
10. anuiinanesdiodlanudeunniossuuss (Major defect) 97.6 97.6
11. fosflunnsmsgliiieadostunisndaiifimudndudeadiluluuinaunan 92.7 100.0
wiatlesfiunsuudeu
12. fuftRnuliaue Gunindnides aunsondnemsla 73.2 92.7
13. fUtRanuauaios iy uiiinn wdnemnsle 82.9 97.6
14. wladdnyresszuumsnan Iunaamstudondosiu vinsunsemenienm 80.5 100.0
wiluazqaun3d wasnistiestumsvuideudn
15. esHARMSLENLTINSWARE S BB NTITne Y 85.4 100.0

\lofiansan nudn HanIaaoy
AuiAenfunsURTRmmannaei s
fisdulidungmane (GMP 420) vesaanudl
wémmmiﬂszLmnmmmﬂigﬂﬁmiﬂummus
wiaudmiuiy Aeunistiausngudieeng
dlnnifiszduanudiferfunsufiana

T dunguune

aa o o

PANLAUNITNITNANU A

(GMP 420) lusziutunans Andufesay 39.0
ndansiiruingudegdulngiseau
AU sUTRmsmannas A
fifasuldidungyane (GMP 420) aglusziug
Anidutosay 100 Fafiuduntireunslinnug
Famn1ad 3

M13197 3 IUUALTEYaLTRINGURIBEY TuNMUsEAUANNINEITUNSURURMUvEnNN
WnsianUsdulddungmane (GMP 420) neuuazwaaniskasunsiaudnenn (n=41)

. y faulvinanug naslinaug
‘wﬂ‘Uﬂ'J"IZJE " "
FI1UIU FDRLEGH MUY FREGH
2R (0-8 AzKUL) 14 34.1 0 0.0
seauUIUNaNs (9-11 AzLUL) 16 39.0 0 0.0
spUge (12-15 Azuuw) 11 26.8 41 100

X=941 SD. = +239 MAX=13 MIN=4

X=1446 SD. =+ 0.80

MAX =15 MIN = 12

NANITANWYINUIN NqudIae 19l
Aruuudsvesaiiaunslsim Aty
M3UFTRMUmdnN e IEn SRR TsAUld
Wunguune (GMP 420) windu 9.41 way
wdsnslinug v 14.46 lovaaeu

AAILANANINERR WU AzuLLLRAEY8q
AfifeafumsufiRmsmaninasisnisin
Adsduldidunguang (GMP 420) wdsnnslof
Audiftutueensiuddamsedi fananed 4
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AN5197 4 MaFouiiisuaziuadsves
AnudiAaiumsUFTRmumdninasIsn5in
fileuléidungmane (GMP 420) risunazvds
nshasunsiawAnenIw

o Paired Sig
ANl hlest = t-test (2 tailed)
noulinug 9.41 239 -17.164  .000
naalviamg 14.46  0.80

3. naSsuifisunasgusauinane g
Uszinamnsulsguiiussylunisuzwion
e faunaznaansiasunmswauAnenIW
Annendssuiisuaaziuulng s
LAYTIOVIAMILNALT GMP 420 Ya3an Ll
wﬁmmmiﬂssLmnmmil,t,ﬂigﬂﬁmiﬂumﬁnuz
w¥oudmiLngseii ALaAsAYLULALNS]
GMP 420 va3l5991usta 41 Uk HauvusIY
VNNUINKAZUUUTIMUNT BN wisoaniu
5 yia9a Faduan 3 vam wui ndsanlady
MIRALAAIGINIAIAZLULABUNTHAIUN
ﬁmuﬁmammmiﬂizmmmmmﬂigﬂﬁms@
Tun1vugnsondmitglilauinsgiuseied
Teddnneadn (p-value < 0.05) Fudu
safUsznevdfalunsnanemnsfivasns
wadianunn maufulsslumnniteiaiuaig
anusilaluaninmuazauUasnioves

wAA et I 1) vnaaniufiss o1ansuan
MIYANNAZEIN LagNNTUNTIENYT 3) Nan
MSAMUANNTYUILNSHER UAY 5) Y INFUANYMY
AIUYAAR UATIIUIY 2 YN WU NE9R1N
IesumaimiundmannAeswuuieunsiamT
amuﬁwﬁmmmiﬂizmwmmmﬂigﬂﬁ'mig
Tunsugndondmhelilaunmsgiuliunnsig
38R (p-value > 0.05) Wi 2) mnaaesile
\309dng gunsain1wdn MaiAnNazen
waznstrgesnundlifinisuiulssidaiau
Tusnumsldindesiieuazgunsainiswaniiil
WINTFIUAY GMP 420 msiaunluauian
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A151991 5 NanN1sRSIUTEEIUADIUTARULNAS GMP 420 wenidusevuig (519)

- Paired of Sig
N135A53UsEU Mean.SD ttest (2 tailed)
il 5 quinuugduyana

oy 13.56 (2.31) -2.919 41 .006
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@ o ATHUY O AZHUY 1 ATHUY 2

AU VININUA . . D e v . " .
nou(308az)  %as(308a%) nou(30eaz)  %as(3088) nau(3eea)  was(Saa)
1 1.1 9(22.00) 0(0.00) 31(75.60) 11(26.80) 1(2.40) 30(73.20)
2 1.2 4(9.80) 0(0.00) 8(19.15) 9(22.00) 29(70.70) 32(78.00)
3 1.3 0(0.00) 0(0.00) 12(29.30) 7(17.10) 29(70.70) 34(82.90)
qa 1.4.1 2(4.90) 0(0.00) 4(9.80) 5(12.20) 35(85.40) 36(87.80)
5 1.4.2 2(4.90) 0(0.00) 5(12.20) 6(14.60) 34(82.90) 35(85.40)
6 1.4.3 2(4.90) 0(0.00) 6(14.60) 6(14.60) 33(80.50) 35(85.40)
7 1.5 3(7.30) 0(0.00) 20(48.80) 17(41.50) 18(43.90) 24(58.50)
8 1.6 3(7.30) 0(0.00) 8(19.50) 9(22.00) 30(73.20) 32(78.00)
9 1.7 3(7.30) 0(0.00) 10(24.40) 7(17.10) 28(68.30) 34(82.90)
10 1.8(M) 2(4.90) 0(0.00) 9(22.00) 7(17.10) 30(73.20) 34(82.90)
11 1.9 1(2.40) 0(0.00) 8(19.50) 8(19.50) 32(78.00) 33(80.50)
12 1.10 2(4.90) 0(0.00) 5(12.20) 1(2.40) 34(82.90) 40(97.60)
13 2.1 0(0.00) 0(0.00) 9(22.00) 4(9.80) 32(78.00) 37(90.20)
14 2.2 0(0.00) 0(0.00) 11(26.80) 3(7.30) 30(73.20) 38(92.70)
15 2.3 0(0.00) 0(0.00) 5(12.20) 2(4.90) 36(87.80) 39(95.10)
16 2.4 1(2.40) 0(0.00) 6(14.60) 2(4.90) 34(82.90) 39(95.10)
17 2.5 0(0.00) 0(0.00) 3(7.30) 5(12.20) 38(92.70) 36(87.80)
18 2.6 0(0.00) 0(0.00) 10(24.40) 2(4.90) 31(75.60) 39(95.10)
19 2.7 0(0.00) 0(0.00) 12(29.30) 7(17.10) 29(70.70) 34(82.90)
20 2.8 5(12.20) 0(0.00) 24(58.50) 15(36.60) 12(29.30) 26(63.40)
21 3.1.1(M) 1(2.40) 0(0.00) 9(22.00) 19(46.30) 31(75.60) 22(53.70)
22 3.1.2 2(4.90) 0(0.00) 9(22.00) 5(12.22) 30(73.20) 36(87.80)
23 3.1.3 0(0.00) 0(0.00) 10(24.40) 8(19.50) 31(75.60) 33(80.50)
24 3.2.1 0(0.00) 0(0.00) 6(14.60) 6(14.60) 35(85.40) 35(85.40)
25 3.2.2 0(0.00) 0(0.00) 5(12.20) 6(14.60) 36(87.80) 35(85.40)
26 323 0(0.00) 0(0.00) 12(29.30) 5(12.20) 29(70.70) 36(87.80)
27 3.3.1 0(0.00) 0(0.00) 10(24.40) 5(12.20) 31(75.60) 36(87.80)
28 3.3.2 0(0.00) 0(0.00) 10(24.40) 8(19.50) 31(75.60) 33(80.50)
29 3.3.3 0(0.00) 0(0.00) 5(12.20) 9(22.00) 36(87.80) 32(78.00)
30 3.3.4 1(2.40) 0(0.00) 20(48.80) 7(17.10) 18(43.90) 34(82.90)
31 3.4(M) 6(14.60) 0(0.00) 10(24.40) 20(48.80) 25(61.00) 21(51.20)
32 3.5(M) * * * * * *
33 3.6.1 1(2.40) 0(0.00) 7(17.10) 9(22.00) 33(80.50) 32(78.00)
34 3.6.2 0(0.00) 0(0.00) 6(14.60) 1(2.40) 35(85.40) 40(97.60)
35 3.6.3 3(7.30) 0(0.00) 3(7.30) 7(17.10) 35(85.40) 34(82.90)
36 3.7 0(0.00) 0(0.00) 9(22.00) 8(19.50) 32(78.00) 33(80.50)
37 3.8 3(7.30) 0(0.00) 26(63.40) 12(29.30) 12(29.30) 29(70.70)
38 3.9.1(M) 4(9.80) 0(0.00) 23(56.10) 26(63.40) 14(34.10) 15(46.60)
39 3.9.2 2(a. 90) 0(0.00) 8(19. 50) 20(48.80) 31(75.60) 21(51.20)
40 3.10.1(M) * * *
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59 5.1.7 0(0.00) 0(0.00) 28(68.30) 21(51.20) 13(31.70) 20(48.00)
60 5.2 3(7.30) 0(0.00) 22(53.70) 22(53.70) 16(39.00) 19(46.30)
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Abstract

Background: Benzoic acid is a widely used food preservative that effectively inhibits microbial
growth, thereby extending the shelf life of various food products. However, excessive
consumption of benzoic acid may pose health risks, including hypersensitivity reactions and
metabolic disorders. While regulatory standards exist to limit its use, the levels of benzoic
acid in traditional food products, such as Thai rice noodles, remain a public health interest.

Objectives: To analyze the levels of benzoic acid in Thai rice noodles sold in Nonthaburi,
Nakhon Pathom, Chonburi, and Ubon Ratchathani, categorized by noodle type (fresh and
dried) and location of sale.
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Methods: This research was a cross-sectional study from July 1-31, 2024. A total of 120
Thai rice noodle samples were collected from five provinces in Thailand: Bangkok,
Samutprakarn, Nonthaburi, Nakhon Pathom, Chonburi, and Ubon Ratchathani. Samples
were categorized by type (fresh or dried) and color. Benzoic acid content was analyzed
using a standard detection kit. The results were classified into three categories: low
(<1,000 ppm), moderate (1,000 ppm), and high (>1,000 ppm).

Results: Among the 120 samples, 52 (43.33%) contained detectable levels of benzoic acid.
Fresh noodles showed a higher prevalence of elevated levels compared to dried noodles.
In particular, 49 samples (45.37%) of fresh noodles exceeded the regulatory limit of
1,000 ppm, especially in samples from central Bangkok. Dried noodles generally had lower
levels, with only one sample exceeding the standard.

Conclusions: This study demonstrates that some Thai rice noodles, especially fresh varieties
sold in urban markets like Bangkok, contain benzoic acid levels exceeding the permitted
maximum. Enhanced regulatory monitoring and consumer awareness are recommended
to ensure compliance with food safety standards and reduce potential health risks.

Keywords: benzoic acid, food preservatives, Thai rice noodles, maximum permitted level,
food regulation
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Abstract

Background: Ranibizumab is a monoclonal antibody with a complex structure used to
treat ocular diseases caused by abnormalities in the retinal blood vessels. Ensuring its
therapeutic efficacy requires rigorous quality control, particularly potency testing. Therefore,
developing an accurate and standardized potency assay is essential. The developed and
validated potency assay, in accordance with international guidelines, will establish a reliable
method for regulatory quality control of ranibizumab in biopharmaceutical laboratories
in Thailand.

Objectives: To develop and validate a potency assay for ranibizumab using the Vascular
Endothelial Growth Factor (VEGF) inhibition method, ensuring its suitability as a standard
approach for quality control in support of new drug registration and biosimilar approval
in Thailand.

Methods: The experimental study was conducted between October 2022 and September
2023 to develop a relative potency assay for ranibizumab based on VEGF inhibition,
with results evaluated against a reference standard. The assay was validated following
international guidelines (ICH guideline) by assessing specificity, accuracy, precision, linearity,
range, and robustness. The %relative potency was analyzed using geometric mean (GM),
geometric standard deviation (GSD), and percent geometric coefficient of variation (%GCV).
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Statistical differences were assessed using an independent Sample T-test and one-way
ANOVA (single factor) to confirm the assay’s reliability and applicability for quality control.

Results: The VEGF inhibition assay demonstrated high specificity and reliability for assessing
ranibizumab potency. The relative potency ranged from 80% to 125%, and %Recovery
for accuracy was between 100.9% and 104.6%, indicating high accuracy. The %GCV for
repeatability and intermediate precision were 6.8% and 6.6%, respectively, both were within
the acceptable limits. The assay exhibited appropriate linearity within the 70%-130% range,
with a coefficient of determination (R2) of 0.9898. Moreover, variations in HUVEC passage
number and cell density did not significantly impact assay performance, confirming its
robustness. All validation parameters met the acceptance criteria.

Conclusions: The validation study of the VEGF inhibition assay for ranibizumab potency
assessment demonstrates the high reliability and meets international guidelines. The assay
can be implemented as a standard method for ranibizumab quality control in regulatory
laboratories with high efficiency.

Keywords: ranibizumab, vascular endothelial growth factor inhibition method, potency
assay validation
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119e8AdIe Independent sample T-test wag ANOVA: single factor tialisiulainissandnn
famuideiouazannsathluldlunisenuauamnineilfogieiseansam

Han13ANEN: WHudmagarsieulaidealnimurinmes wud anansaldiineianuunseduing
2938159110guNU Inegradunnzuarinnuideiie lneAanulssduinseglugig 80-125%
wazdlAn %recovery dmuANULLLBETENIN 100.9-104.6% HIUA1 %GCV dmTuaaLiTes
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Guaqmsv‘hsgmazismwﬂ'ﬂimswﬁagﬂiﬁ 6.8% WAz 6.6% MUAU Jedninnasidivun wandls
Whuin3sfianudiesia uenaint FMinandidanundudunsuastisnsmeaeuiivingay
seri1e 70-130% Tnefiendudsyavsnisinaula (Re) wihifu 0.9898 v mswasuudas passage
number wazUSunuiwas HUVEC lidwnansenusenanisiasgviognsiitoday uanalmiiuii
Pildaruamu frfunmmsseuarugniomwesiiynnenisunasisonsuiit vl

aguna: NMsAnwiANUgNeBIe it IiALL et T lTYLLY tngTsdudimanansiouln
Hdsalnsnunnmes wansliiiuiisliianumunzay lnenan1sans eI ueInLLIRTHIY
a1na Jsaunsadunliduisuesguluiesufifinsiienivaununmensidguuy laegns

JUszansan

o
A

AdnAny: 180guuY FBFudinanansieulaidualnsnunnines WIATIEVIAULS

Unin

lululmausausuiued Wuwinnssu
mamsumeiddnlutiagiu Tnsanglusiu
nssnulsafiieadestunisasayivlnves
dudeadinaund 1wy lsreeUszamaniden
wuutden (wet Age-related Macular
Degeneration: wAMD) LAEANBUIMINUTY
aUsea MmN (Diabetic Macular Edema: DME)
finwuluggeong SseraviliiAndgminng
wpafunazdssranmzmuenls Tulszwelng
WU Usenssesas 0.3 dn1g wAMD Uag
el Seuay 2-3 Wdsyiunidy DME"
Fanddludsnsfnwdeelulululnauea
woudvedilasuawaulafe 151 a0guny
(ranibizurnab) \uenfieengrdlasnisdueeing
W1z Vascular Endothelial Growth Factor
A (VEGF-A) Tngluanmizuni VEGF-A Wulusiu
fiddnlunismuaumaaigivlaveaduden
Husasuman lawA VEGFR-1 ag VEGFR-2
198 VEGFR-1 Sunumlunismununssuiuns
BNLAULALN1TOETONVBUTAL YUzl VEGFR-2
dus¥undniinszdunisadradudonin
(angiogenesis) WarMSANAMNANITEIUNTT
FueuveInaoniden (vascular permeability)
nalnnsyhaues VEGF-A uagdisu VEGFR-1
uay VEGFR-2 denaliinnisutsiuasnisindou

[ ¥ =

SNNAUARYBINTATVIADALTOALAZN 1 THOUMTL
dudesluuuseUszanm sgnslsin lunme
7 WAMD uay DME nsuanseantes VEGF-A
fannfuluasilugmsanadudondiiaund
LLagﬁﬂﬁ%’ﬂm%qwmamL%gjﬁ]aﬂixamm
fardu msduds VEGF-A vhlsinnsasaduiden
fiRnunflumanauaziieszaanisidonas
FaUszannn lngnalnnisyiauvesensidguay
areangvslaglungfuiu VEGF-A Tnanss
il VEGF-A lagnunsaduiu VEGFR-1 uag
VEGFR-2 16 fstredeosiunazsnwilsaniem
wu Tspveuszamadenluggseny uazlsn
UL LRDAN (diabetic retinopathy)
Tageiuszansnin®*

g fidguau lasunmsiannlaguign
Genentech waglasuayliflildnimatniag
24ANITRIMTIALEIANIFELNTN (U.S. FDA)
1wl A.A. 2006 M9TMUBlABUTEN Novartis
meldfenan1sdn Lucentis®® agalsfinny
ansUnsvesensddguuulanuneigluvany
Usgine 1w anigeisni andUnsuanruneny
Tusoudiqguieu U a.e. 2020 wazluglsy
nuaeglunounsngiad U a.a. 20225 34
msﬁmmLLazﬁ?TumLﬁﬂusmﬁﬁﬁ%nmuiugmwu

Mveuradioynasaiiion (endothelial cells)
0
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1 ingadnends (biosimilars) iloandunu
mMawaNsHER Yl metanas Wumaden
Tunrss$neuazananlgansniuelussuy
a1515uae’ Uagduendningaaiundaves
g191l0guuulasunseudAlunaeUseine
Ingluansgowsni A Byooviz® (Samsung
Bioepis, South Korea) wag Cimerli® (Coherus
BioSciences, USA)® dmiugndringaaenda
frunefeuluavnmelsy Téun Byooviz®
(Samsung Bioepis, South Korea), Ranivisio®
(Bioeg/Teva Pharmaceutical Industries,
Switzerland), Rimmyrah® (Qilu Pharmaceutical,
China) thag Ximluci® (Stada Arzneimittel,
Germany)’ dmsulssinalneensfiduuy
fiunzdeouludnuazelul 18ur Lucentis®
(Novartis, USA), PATIZRA® (Novartis Site in
Stein, Switzerland) kag Susvimo® (VETTER
PHARMA-FERTIGUNG GMBH & CO. KG,
Germany)'?

\eanensidyuay WueTaing
fflassaiadudou wazinsimunlusuuuy
#1YIINYAR1EATI N1TATUANANAINYDY
nARSaTalnudAyatneds Insanie
MM39973IAAULTT (potency) vedenduiiu
Jadendniiazioudsuszansanmedainn
voundndas' FEnsieszinunseiildly
U290u leun binding assay lun1susediu
MNIIVBLNIUNIETEWIN VEGF Augns1illgusu
LAy bioassay Tldiwadimnzidsitesrassnaln

n1seangvsuasUssliulszdnsnmassaile

Tngmss dwsusmadeifsjadumsianiuay
MTIVHDUANUYNABIVDIITIATIZVAIILLT
vaeenHTyuuy Ingldinalian VEGF inhibition
szmLﬂuﬂ'ﬁ'mmawmmsmmmamsaaﬂqma
voselamssrunssuda VEGF Aifinase
maasyiulaveawadideyvasaidenain
apavfouywd (Human Umbilical Vein
Endothelial Cells, HUVECs)'” 1ag) VEGF

inhibition assay e1&endnn1s7 VEGF 1Ju
Uaduddnilunsnsedunisuusinuagniseysen
vosadLdoyvaoniden dalunumdrdnsde
NITUIUNTES1LEUGA IV (angiogenesis)
faifu dofimsldnaddguuiiteduds vecr

yawaly HUVECs Tdanunsaiasgdulalaniu
Uni wazanusausuiliunanisdudasanaale
Tounss lagldimaila luciferase chemilumi
nescence JaitiEnsainduaifisinnaligs
anunsoTadyaaiiduiusiusunueadi
Finloograuiuglagordeioululaineosa
(luciferase) TiviliAnnsdosuasilefiufazen
Fuansdaduimanzay N13A5IVINAY QY0
Bosuasiannsmianldiitemunmanuuse
w0381 Inglgiuudnass d-Parameter Logistic
regression (4-PL model) 13gutiiguivans
1n5g1u’® Tunsimunduasadnvue
\amg (characterization) uasifieliisainszy
A137150UTEEIUAIULTIVDIL DY 1L UE AL
Fedaldnunessiuaina Jadesinsfne
ANLGNFBIVRIITIATIEN (method validation)™
Fadunszuiunsiidnduiiofusesinisild
fiannuudiugn Anudies anududunss
ANAINU LAz lunsInAIAINLSY
yaeen Tamieliiulaldinisfinanianunse
i lglunisarvaAuAunInNvoINEn S
g1 TuiesUfdamslaegnediussdvsnm
waztdede

Y] -3
mUsvasn

1. [BWAIUIITNNTIATIZAANULTI
Yo7 0wy Lagldis VEGF inhibition

2. Lﬁam’;ﬁ]aaummméfawaﬁﬁ

cal o

AATATiALN Ty MuvdnunsgIuaIng
mmuisz’flﬂmﬁmﬁmgmmmawgummi
Tunsauaunmn e s dTguy Munsdeue

melugduvvenduazeBringadieads
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Junsfnvisnassszninaiiou
AaNAN 2565 Defuenu 2566 Aelures
UfURn1svesandudining nsuinermans
msuwnd Taedingusvasdiiionauinas
AITIRFADUAIINYNADIVDITIATIZVAIINLS
rinsuaseiidyuan detssudmanans
ulafdealnsnunnees lnawseuiieuiu
ANTUINTFIUA LT MNUAVIUINIIEINS
ICH guideline amsnsIaeouANgNFEITEs
Wlauszduluausng 9 laun Audnwigy
Y9938 Anuwsiy Anmiles Ansnduidunse
WATYINITNAFRY TINTIAUAINUVBITD
Tngldeg1eeddyuny 1w 2 Bve
fveay 1 JumsHan
NENADEN

Frog19e15 909Uy S1uau 2 v
Bvioay 1 Junmsndn liuA e A vuin 10 mg/ml
Lazde B yu1m 100 me/ml 91neneEuan
warldsunistunsifeumivelulsamele
\nsasilouazgunsnl

mimmgmtﬂu in-house reference
flssunnuisninan iwdesllnsmavinnosiu
SpectraMax iD5 (Molecular devices®, USA)
fiflusunsuinsgiia SoftMax Pro fauiizide
wuuldasveulneanledgungll 37+1°C
§'u Galaxy® 170R (New Brunswick, USA),
A3l (Biological Safety Cabinet) Ju
NU-430-600E (NUAIRE, USA) néio49avnssal
WUUBUIBINIY CK2 (Olympus, Japan) wwav
wnzdsueadden funanlawaziuuye
96 vau (flat bottom 96 well white clear
bottom plate, Corning®, USA)
Fumaunisfin

1. WiEadZAes primary human
umbilical vein endothelial cells (HUVEC)

(ATCC®, USA) Wuwadynisvaanidonmues
avarfovesuywdiassnigldanieiid
vascular endothelial growth factor (VEGF)
\ieliinevaussse VEGF

2. WRELEIMSIABTAS uaYansLAd
M199 medium (Gibco®, USA), Heat-inactivated
fetal bovine serum (Gibco®, USA), Penicillin-
Streptomycin (10,000 U/ml) antibiotic
(Gibco®, USA), 50 mg/ml Heparin (Sigma-
Aldrich®, USA), Phosphate buffer saline laidl
Ca++, Mg++ (Gibco®, USA), Trypsin-EDTA
(ATCC®, USA), Trypsin neutralizing solution
(ATCC®, USA), 0.4% Trypan blue solution
(Sigma—ALdrich®, USA), Recombinant Human
VEGF 165 Protein (R&D Systems®, USA),
CellTiter-Glo® Luminescent cell viability
assay (Promega®, USA)

3. WMTUATIERANUUTI NTIATIEN
ANuusilag cell-based assay vasensilguan
9 VAN VEGF anunsanszdun1siaiay
dulavewad HUVECs 1¢ ilefinsifiu VEGF
adluwadnana1y mnensidguuuanusaduiu
VEGF laagnsiuse@ndnn avdwalit VEGF
laigansansedunisasyivlavougadle
nstfudsiianunsaialemedenlnemsuszdu
SrnuwasIiTiniusyA UL intracellular
ATP Fafiushisdndsnuvesead Tngldmeada
luciferase chemiluminescence 39ANAINITHY
maqﬁmmmmﬁ%wﬂﬁuﬁuﬁmmaamiwﬁﬁﬁgum
figa fadu msiasesiemamnausaildlasnista
AuEnsaveselunsiudinsiaues
VEGF masesumududurasisiiuen dous
0.36-125.0 ng/ml Wiguiuasuinsgiu lunis
Ui VEGF fimnnudiadu 12.5 ne/ml dawalst
VEGF Vihjgﬂ€J"Us“jy’aé’qmmmmﬂixﬁumﬂﬁm
Fulaveusad HUVECs TneUSunaueadiildy
A9 2.0 x 10° cells/ml USuns 50 pl/vigu
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maesivlnrenvadazanviosranaile
Uaadiu VEGF ivihuiizeniugnudn Ynns
50 pl/mga Wunan 48 T fgauuail 37°C
wazdmsuoulneanlen 5% lnvamnsain
Usunanaaddiidin Tngld CellTiter-Glo® kit
U31105 100 ul/maa e ATP Tutwadiin
Ufnseneendinduiu luciferin substrate wag
luciferase enzyme agvlAAnn1siUaLas
luminescence anansaiardaaasierdes
Lulasimaninmes Jedmyaraaeanduiu
USunaumnudutuvesesdiguuu anunse
AATzvmULTIdURnsiagly parallel line
analysis MUALNTT 4-PL WO UIMAAILSS
durinsiieuiuatsuinsgiu lngldlusunsy
SoftMax Pro nan133wAsIeazgnsneaudu
A1 %relative potency

4. MSANYIANNYNABIVEIIS (Method
validation)™*

4.1 NNINAADUAIUINNIZVDIID
(specificity) naaaulagldiognsensiiiyuuy
i 2 %% waw formulation buffer Avesivsznau
gl d Ay itgwiy fuad HUVECs
yhmsmedeunelfaamzieiu s 3 ads
setuiy dednuanusunslumssuds VEGE
MUTEAUAMULTNTUVDIE (dose response)

4.2 NSNAABUANNLLU (accuracy)
MMTAATITRAS0UAZNIAUNGU (Y%recovery)
DIAULTIAINSVDIA1981987 TnaLnTew
magaltinnuntuansvedlusive iy
70% (87.5 ng/ml), 100% (125.0 ng/ml) wag
130% (162.5 ng/ml) ABUVINNITLTDINULUU
1.7-fold serial dilution 971UU 12 T2AU
AU TAByIN1INAFDUIAY 3 NMIVAEDU
niuinesaznstundulagldauns

% found relative potency

%Recovery = :
’ y % expected relative potency

4.3 ANTVIAABUAIIULTIYY (precision)

IR luTuAeaiy (repeatability)
Ainzianuussersddgua 8% A Sy
6 nMsvadeu nMeluduneniu lneiniasen
ALY NTidnauRe Adeuardulszans
ANULUTUTIUSVIAER (%GCV) laitiiu 15%

MIAATILIANTNIATIEN (intermediate
precision) 34AT1eRANNLTITIEF0E98TE
RerfunIsIASIEYEn faetndiasiee 2 Au
UARZAUNAZDUIIUIU 3 NITNAFDU ANSTUAY
TagAn %GCV LAY 25% Wan153LATIEY
WIBUBUSEINTIuTeInIlASIERuAaT AL
N9@nAA28 ANOVA: single factor lazszning
ninsiziine 2 dnuedn Independent sample
T-test Anslufianuunndisiusgeditedfgy
VaNGAG

4.4 nMsnadeuaNnduldunsauay
1219n19M0deU (linearity and range) ALY
AULSIFUTNSAsEF UL 5 Sedu
AaATNdugnSveslusAug Ay 70%
(87.5 ng/ml), 85% (106.3 ng/ml), 100%
(125.0 ng/ml), 115% (143.8 ng/ml) waz 130%
(162.5 ng/ml) YNASVIAGBULARZ STAUANLILTLTY
U 3 NINAFBU WAIIATIERAUEUNUS
\T9LEUSZII9AN Yexpected relative potency
fiu %found mean relative potency lagA1
Fuuszansuaninisinaula (coefficient of
determination: R2) 1111731 0.95

4.5 ANSNAFDUAIUAIVNIUTDIID
(robustness) M3AsuasEnMzIBIVAFeY
flondawaramsdinsziauuss Inenasiveusu
AoAn %GCV ey 25 wariUSaulfisunasie
ANOVA: single factor lifinnuunnenaiueeng
fitfudhfayneedin Tnefnwmswaeuudas dvi

1) HANTENUADAITIATIZAAIIULT
91nn15WUABY passage number YO4LAE
HUVECs Sins1zilaeldiwad HUVECs 7l passage
number #19AUW AB #9, #11 wag #14

72 THAI FOOD AND DRUG JOURNAL Vol. 32 No. 3: September - December 2025



2) nanszvuidiedsuliunanyad
HUVECs Tngiasnzvimnuusslngldioadnia
USinangas 1.5 x 10°, 2.0 x 10° uay 2.5 x 10°
cells/ml
N3AATIZYdaYaNeHaR

UsEnaume MU uigUANULANGNS
Ya3Anady %relative potency fa8dadf
Independent sample T-test gz ANOVA:
single factor iﬁmﬁdﬂﬁiaLﬂiﬂxﬁ GM, GSD uag
%GCV Tngldgnadunnmeadn dail

In(y;) +...+In(y,)
GM = "[y1X Y2 X Y3 .yy = exp [%

N
1
GSD = exp ( ’ﬁz (Iny; — lnGM)2>
=1

%GCV = Jexp(In(GSD))? — 1 x 100

—e— @73NA331U ranibizumab

= #18874 ranibizumab e A

)

NaNISANEN
NIINAFDUAIUINIZVDIID

dletiszianuusdlagldiegng
enafiguay s 2 Baua formulation buffer
WgUAUaITUINTZIU WUIHLRNIEA8E 1
1 iSgusuiing vk sigmoidal curve Al
seafundiuen (dose response) Tumstiuds
M5Y9UY049 VEGF usiliiuans dose response
Tugegns formulation buffer uansin formulation
buffer fiaglushogaenlisumunisvinuves
gn91iguan warlifiarmannsalumsgiuds
VEGF 1az1nmsinsieisinam 3 ads wui
AmLsseglutag 80-125% Figud 1 uay
A5 1

()

.
PPP) NS S TRE S 2 e @5UIASZIU raniblzumab

= 10614 ranibizumab 8% B

(]

10e47 1 0 100 0

Coneentration (ng/m)

]

—e— @137A331U ranibizumab
= #19614 formulation buffer

o0eg 5 T

c

gﬂﬁ 1 dose response U8dwad HUVEC fof19e14

0 100 0

(mgim)

ANUTEAUANIINTUYRIET (N) ANTUINTTIULAY

Fat9Evia A, (1) @15U1MTTINLALFIRENEYR B kay (A) @15uInsgIuLkay formulation buffer

A1519% 1 Namsmaaummmmuiwamamﬁmsﬁmiﬁﬁﬁsgum

fn9819 YUA

Relative potency (%)

GM GSD %GCV

A 10 mg/ml

105.8

B 100 mg/ml

Formulation buffer

94.4
102.5
106.4

97.0

92.0

NC
NC
NC

100.8 1.1 59

98.3 1.1 7.4

e NC Ao liaunsnimszild
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N1INAFIUAINULUY

NTIATIEANLTIe1 930U
W 3 amduduie 70%, 100% waz 130%
(expected relative potency: %) A uluTuay
3 ANINAFDU WU ANALLSS (found relative
potency: %) WU 73.2%, 100.9% Hag 135.2%
AuaIu Laedlan %recovery WU 104.6%,
100.9% wag 104.0% MuaIay %ﬂagTuLﬂmsﬁ
fuundi 80-125% F3nn37197t 2

A5199 2 HaN1TIASIZIIANNLLUUAIBE
g0 A N1ANILUNTY 70%, 100% way 130%

relative potency (%)

ﬂﬁii/lﬂﬁa‘uﬁl
70% 100% 130%
72.1 107.1 121.2
714 103.9 144.1
3 76.3 92.2 141.6
GM 73.2 100.9 135.2
% Recovery 104.6 100.9 104.0

AsNAEIUANITIEN

naaeulagldondve A $1uau 6 91
ameluwiueanu Tnedndasziauinelnu
WU A1 GM ¥83 % relative potency Wiy
108.3% wagdlm %GCV Wiy 6.8 dennasdniy
naifismuade TaiAu 15% fan1sned 3

A1599 3 NANITILATIZY repeatability U9IY1
g0 A 971U 6 91 neluiuwardnimsien
AULAEINY

st relative potency (%)
1 105.8
2 98.9
3 117.3
4 116.8
5 103.6
6 108.5
GM 108.3
GSD 1.1
%GCV 6.8

ATIATIENRSTNIATIZI Taglden
890 A $9uU 3 MInedey freTuil S1uau
3 Ju MBUAIATIEY 2 AN WU UAATIEN
Audl 1 A1 GM vesusiaziufe 107.1%, 99.2%
way 99.1% lasilA1 %GCV Wiy 8.6, 4.3
war 4.1 anudeu wazlufimnuuanenaiy
NeEBRlUNTIAIZRAT TRy (p>0.05) ile
AT121A8 ANOVA: Single factor @145
Tndaszviaud 2 fien GM vesusiazu Wity

96.4%, 100.4% way 94.3% “:Zjﬂflﬂ"] %GCV
WinAu 10.1, 3.7 hag 1.8 ANE1AU Lag
HAILASIEYNED A T AR NANA U@ R
(p>0.05) Tumsilangiusaz I uretinins g
AUTl 2 WU YenaINEaINNTIATIEY
Wisuilounavesiniiasieine 2 au §ae
Independent-T-test wuanldinuuanaeiu
pgafitudAn1eadn (p>0.05) FHarnsnsd 4

A151991 4 NANTIATITRANNLTIANTTUAUYRSINILATIEI 2 AU (Intermediate precision)

D.

3
Shee
=

UnAAszA N
(%)

Relative potency
GM

GM GSD
(n=9) (n=9)

%GCV

GSD %GCV
(n=9)

105.8
98.9
117.3
94.4
101.1
102.2
102.5
94.7
100.4

AuR 1 1

W N = WON = W N -

107.1 1.1 8.6 101.7 1.1 6.5

p-value = 0.27

99.2 1.0 4.3

99.1 1.0 4.1
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A91991 4 NANITIATIERANULTIFINIUALYOIINIATIER 2 AU (Intermediate precision) (§8)

Qe
D.

v a ¢ v
UNIIATICH AUN

o)
an
&
=

(%)

Relative potency

GSD %GCV
(n=9) (n=9)

GSD %GCV
(n=9)

AUl 2 1 90.0
92.0
108.3
100.2
104.2
96.8
926
94.3
959

W N = ON =, OWN -

96.4 1.1 10.1 97.0 1.1 6.1
p-value = 0.52

100.4 1.0 3.7

94.3 1.0 1.8

GM (h=18) 99.3
GSD (n=18) 1.1
%GCV (n=18) 6.6

p-value = 0.14

nsnadauaNnUdudunsiuazdisnisnagau

HaN1TIATIEvIReg 1915 0guuy
et 5 sedu Ao 70%, 85%, 100%,
115% way 130% YINN1IAEDU 3 NSNAFDU
dlodinseinnuduiusanududunsaes
ANAIIULITLATIZ AL (found relative
potency; %) wazAnfianninagle (expected
relative potency; %) lagld linear regression
wu31 Juldulvlufanmadeiiunasnang

A1519% 5 HANISILATIEIAINULIIFIDE N
#1511 TYUNU NNty 70-130%

Z 4 relative potency (%)
AT

70% 85% 100% 115% 130%
1 72.1 91.2 107.1 115.6 121.2
2 71.4 82.4 103.9 109.3 144.1
3 76.3 84.5 92.2 116.6 141.6
GM 73.2 86.0 100.9 113.8 135.2
GSD 1.0 1.1 1.1 1.0 1.1
%GCV 3.6 53 7.9 3.5 9.5
%Recovery 104.6 101.1 100.9 98.9 104.0

N1SNAFDUAIMUAINUYDIID
HANSNARDUAYILAINUUDISATNTS
WasuuUasanzvesnsvegouioadinase
MTIATIZIAIULTY WU N15UBEY passage
number LagUsunaigaa HUVEC Tagvinnns
AATIERANULTITIUIU 3 NINAADU DaATY
seriu wud1 ynUadeanunsndiaseriAAuus

W 5 seiuanudLdy Sanduusvansuans
nsenaula (R?) windu 0.9898 Tnauusiumns
sosTuATIITuLazile %GOV veseaTies
¥99n15¥IG7 (precision) Yeunin 10 uay
HAN1TIATIZY %recovery agluyas 80-125%
napntsszAUAIITITIgIER Lagdan wansh
YN IMAFDUAINA1IHANANYNADY haluEh
waztfudunss famns1eil 5 uaygui 2

Linearity and Range

150.0

y=1.012x +0.62 @ Found relative potency (%)

R?=0.9898

130.0

W Predicted Found relative

110.0 potency (%)

—— daudhs (Found relative potency
(%))

©
o
=)

Found relative potency (%)
~
o
o

«
o
=)

T T ]
50.0 70.0 90.0 110.0 130.0 150.0
Expected relative potency (%)

JUN 2 mnuduiussening expected relative
potency (%) wazA1 found mean relative
potency (%)

agflume 80-125% lawile1 %GCV tognin 25
warlifinnuunnsnseeafidudfynnsadai
seuAITeliu 95% (p > 0.05) WediAseh
#28 ANOVA: single factor wanalyiiiuin
nswasuulasiifneifinansenuneisaaszi
AuKse Tnedsfimnuamulinaiiundede
Fann5197l 6
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A1597 6 HANITNAABUAIIUAINUYDIID

Relative

naasunUasannz GM
potency (%)

GM GSD %GCV
(n=9) (n=9) (n=9)

ANOVA,
0L=0.05

GSD %GCV

Passage #9 105.8 107.1
number 98.9
117.3

1.1 8.6 101.7 11 6.5

p-value =
0.27

#11 944 99.2
101.1
102.2

1.0 4.3

#14 102.5 99.1
94.7
100.4

1.0 4.1
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Abstract

Background: The grassroots economy is crucial for strengthening the local economy,
relying on trust in community leaders and government initiatives that support community
enterprise projects. Despite the recognition of 10 food product entrepreneurs in Surat
Thani province receiving the FDA Quality Award, there remains a lack of a concrete model
or practical guidelines. This research therefore aims to develop such a guideline to serve
as a prototype for other entrepreneurs.

Objectives: The objectives were to develop a model of grassroots community leader
competencies to receive the FDA Quality Award, develop a model for communication
and public relations to enhance the marketing competitiveness of community enterprise
entrepreneurs, and propose knowledge and a development model for grassroots community
enterprise operations towards sustainability.

Methods: This research uses a Research and Development (R&D) method, combining
qualitative, quantitative, and participatory action research approaches. The study was
conducted in Surat Thani province, with purposive sampling of three groups of participants:
a group of 10 community leader entrepreneurs of food products in Surat Thani who have
received the FDA Quality Award, to study community leader competency factors; a group
of general grassroots food product entrepreneurs who consistently attended meetings with
the Surat Thani Provincial Public Health Office (SPPHO), to study media usage behaviour;
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and a group of 100 academic network members, researchers, lecturers, and food product
entrepreneurs, to develop knowledge and a model for community enterprise operations.

Results: The research found that 10 key factors of grassroots community leaders contribute
to receiving the FDA Quality Award. These were risk management, creative thinking,
communication, self-development, marketing management, product management,
social and cultural capital development, network management, financial and accounting
management, and personality and integrity. Furthermore, the study on the media usage
behaviour of the entrepreneurs found that the duration of the presentation was most
important, with an average score of 4.05 out of 5, followed by content appropriateness
and consistency, and story sequencing, with an equal average of 4.01. It was also found
that the behaviour of consumers in the New Normal era is increasingly shifting towards
online shopping. The sample group emphasised the importance of public relations media
(average 3.99), expanding to international export markets (average 3.82), and finding new
strategies to cope with potential fluctuations (average 3.72). Based on these findings,
the researchers proposed four strategic approaches for the sustainable development of
the grassroots food business: strategic planning, public participation, sustainable resource
management, and evaluation and improvement. A model for developing the potential of
grassroots food product entrepreneurs to receive the FDA Quality Award was also simulated
in the form of the SURAT Model, consisting of five key components: Standard (S): Product
manufacturing standards, Unity (U): Collaborative teamwork and solidarity within the network;
Reading (R): Continuous study, research, training, and knowledge exchange; Ability (A):
Diverse and well-rounded capabilities; and Technology (T): Keeping up with communication
and various media technologies.

Conclusions: This research concludes that the development of grassroots food product
entrepreneurs to receive the FDA Quality Award in Surat Thani province requires a combination
of various factors, including the 10 leadership competencies and appropriate communication
and marketing mechanisms, as well as the application of the four strategic approaches for
sustainable business development and the SURAT Model. This will enhance competitive
potential and lead to sustainable development.

Keywords: developing the potential, food product entrepreneurs, grassroots economy,
Surat Thani
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