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Tnomsdufunsminifigndueeninduidislagn
wdumeseniuisinuemenedunduresnsmii
e wihlinsaihranasdsaldiussnsaans
cholesterol muiléinanilidredunasmuange
mMsusuivesiulunsdiiuswawes LDL receptors
vhlstannsardn LDL senainnsvuaidenliiinty
aealsfiony naveseivilvilinisaans cholesterol
Watuionagnindrequidensfisenieing
USuduiiun1sdaaszsi cholesterol snaneriu
faiudsuitlunisléeoindu Statins Fsannszuiy
M3§ATIZY cholesterol $audhersfinsyaviug
vosnauiisuatnan enlundu resin fioongud
Tnensiutunsatniidueniiitouddlugieds
586U LDL gafinsonaiien wnldlugthedidiane
triglycerides g933u08 19U 5zAU triglycerides
BuduannnivSeiiu 300 me/dL enaviliian
A triglycerides gatuagsuusdldvisiiionn
nsnszRuUNIsaans cholesterol Sulurasingn
TAstusmfunsdansy triglycerides Rt
fifuse elundu resin Bvidlusuuuusdinuay
sUsuULNTYaTiResHaNtiousuUsEn L Saudu
ganluhludeniideuinaasnfefigadosan
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Ligneedudngsnenie egnalsfimusiossziansly
srufuviinduilesaine1asuniunIgaduen
g TumsufoRuugilvdusemussindun
foumsutssmuenngy resin diduaa 1l
viodussmuguiindundsnsiuUssmuengy
resin Wunategatos 4 $alue dwsueinis
liflsuszasdiinuvesiigaldun o1nsviesynuas
amsviesdn omnshidesdeenisfananavanas
lanaiinnssudssmuemsisimnlegavde
ey psyllium AU resin UenA RN SHELEN
Viag‘lug‘uLLUULLmHaﬁ’UsuaqLvia';ﬁyﬂd’frflunamamq
Fluaneudanansuuseniue1e1atieanainis
laifieUsrasAnenanils lugUlsuieneenany
amsUinuaugenenuaziaadsls’? dmiuen
colesevelam Y9ytulasumseysiilagesinis
IMSHazy1a@nIFeLusn1 (US Food and Drug
Administration, US FDA) dmsuldidugndaeieiu
maansziuthmealudenlufthowmuyind 2

1.4 &1 Nicotinic acid %38 Niacin

Niacin ugnanlasuludoniivenain
aveangysan LOL léUsyanm 20-30% udads
EJBﬂi]VléGiE] lipoprotein ¥findue Iehfeunnuila
Tngaunsnanszdu VLDL uay Lp (a) waga1uisa
i HOL lelneanunsoansediu trislycerides ¢
35-45% wleldeluruatuay 2-6 n3u uazfuen
fiflusyavBamgsarlunaifiusesu HOL Taoidialls
fi4 30-40% wneengulasNsanUSian ALy
5aizﬁazauaaﬂmﬁaL?J'alsuﬁuﬁ%mﬁﬂﬂ%‘lumi
GEIGERERY] tnglycendes mﬂuaaﬂﬂsmauwaﬂ
299 VLDL wmuammmmmwmmwm VLDL
Pndiude tufean lipoprotein FiSufuA M
N158379 LDL dawalii LDL anasanuan Tuug
denfuendefinafiunisuda VLOL vilanunse
ansyau triglycerides aslaog19fiusg@ndan
atlsfinu WomnevhlianenislifisUszasd
figndnmainidunavilstitelsideslvianusnile
Tumslgolann nMsineIN1sULAg Muauay



Hnguuinafmissuiesannsivasaidon
Usnafmlweneddsiifudunselag uas
gMmsemshiges Faen1sntiung fauns waz
ansutudunadiieadestu prostaglandin
findunndlesuldemSedefinsfivvuine
gnsianaazRTunendnsidenluung 1-2
FUanvi ornsavdunnniudnfudsemueniu
w3esnuSouvieIrsesuTiiioanegednay N3y
Suuszmugluraduaraene Winruingwie
N153UUTENIULA aspirin VWA 300 mg NBUNIT
SuUsemue niacin Wunan 30 wiflagdiusam
g1msniuasaziikals Tugiieueseenall
ansRawisdsussmldlaenisniansiliaay
faduunfamds luuessenafinnig acanthosis
nigricans (Aawlavsaiiduseeiuinsess
deldervuingy) dsussimlddensldaiumie
Taduiidl salicylic acid \udrwuszneu niacin
anafinawmienilimAnn1e insulin resistance ¢
‘Lu@fﬂ’wmemLLazmmmLﬁmzﬁummg%ﬂ
ludsdenarilvornsvedsaimimisuduale
Femsvdnidsemsldeilugiaelsafimi?
Tusnaetinsuugdnsly niacin iU
engu Statins letavansedu LDL iaatmane
iieannisiinlsrvesszuuilonazaoniion
WAAINNITANYIVDY Boden WE tazauy (AIM-
HIGH Investigators)® lugfthefifllsanaanideniu
LU VaeAEnIlARy aenldondNaIfiu %30
YaRALARAAILUANYAY 31U 3,414 AU Tvey
nafneunaleds 3 J wudin1sifinen niacin
Tunsdnwdihediansyéu LOL ledadmane
faeen simvastatin udausadsilsyau HDL suaz
seifu triglycerides geaglallifnuszlonilunisan
nnsideTinanlsavasaiienilafiu n1siie
aenduiiiolameuaslsavaanidenaasiu
g wiiazanunsafia HOL wazan triglycerides
IheeeiiedAnyinu UBNNHNT BTN
494 Landray MJ wazanz” dslddnuilugae

TsAviaoaldonilafiu nannaonaNesfy 13e
wiaoAEndIuUABRAUILI 25,673 AU H5seiIa)
Aamunainde 3.9 U wuiinisliien simvastatin
70U niacin (Ineslen laropiprant Faduenditae
ARDINITNUILAL AILASIINGT niacin SIUAIY)
LilfifiudselomimandinuindudiunmsiAnennis
laiflsUszadiguiss 19U 8In13V8IsEUUMALAY
g3 AuAnUnivesndnile e1msRaund
NI TNV IALRANIZUIUNTD
yilvgaefduumiuegifuiinsauausziv
ihaaldugas feduuumisnefualutiagu
wiludsemelnenazseUsanasslalduuzailng
nsldengy Statins $2u/U niacin ensua
nMIwadugydan LDL videwadudsglowiifeaiu
mMsananudsaientunsialsassuuiiloay
vaendonnufina1aun usvzwuzthlildifiean
triglycerides 1‘14;31]381?3358% triglycerides g4snn
Wietosiumsiinsugousniauintu

1.5 aqﬁ’us“vm fibric acid (Fibric acid
derivatives, Fibrates)

fhoghaelunguilléun gemfibrozil wa
fenofibrate \ugnfleangvisansesiu VLDL hundn
wazoadinaan LOL Taludtheuiene silunduil
fitoudldndnlunssnuniedial triglycerides GN
Tageazvimindidu ligand dwsu peroxisome
proliferator-activated receptor alpha (PPAR-Q)
?jﬂLﬂu receptor ﬁLﬁmSﬁaﬂﬁUﬂizmumi transcrip-
tion luflupdiva denaliifinnisnseiunssuiums
oxidation veunsalusunaziiumsdaameidules]
lipoprotein lipase sfinateadn lipoprotein 7l
triglycerides agjunnleiua VLDL Thaes aghalsfinna
Tugtheunsselastamszegduiidnuiinundves
ushiludesvaneviianuindle triglycerides anad
gyl LDL aduls lunsdlssnanilenagody
&g Statins s Taevhluemslaifeszasd
annsldenngu Fibrates SniAntuties o105
gnanuldun Aufu 91N15835E VU UALEIMS
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auRnUnRvesndaile Wilauiaund Wiagey
Twdensh uaznsiiseuidulasd aminotransferase
vsoLoulwyl alkaline phosphatase gjﬂéﬁgfuﬁlu%%’u
ludUrsuisgenaiisziudadonuniuazen
hematocrit anas

n15lden Fibrates lagianizos198
gemfibrozil $affugnngy Statins agtiiuaAndes
somsiinnnsinunfvesnduiolifeorainen
M7 gemfibrozil lUsununssUILMSWmUeAaY
YR INGY Statins FJwviliseaugngy Statins
Tunseuadenifisin 2-4 wihlasasiinafueings
Statins wiouNFENLIU fluvastatin Uaynives
SunsAzenfiueingy Statins azlainunsally
fenofibrate ﬁ’ﬂ‘fﬂ%ﬁ%’ﬂ@ﬁQ’ﬂwﬁﬁmmﬁmﬂﬂ&
wiln mixed lipid disorders idinnuRnuni
cholesterol uay triglycerides Jsaunsalden
ngu Statins $3uAU fenofibrate 19 agsl3finy
msvandeanisldengy fibrates Tugfielsnsy
wazln mﬂ%mmjuﬁé’qmﬂLﬁummﬁwiaﬂmﬁmﬁa
fiusenausig cholesterol Famasuanideanislden
nauiilugtefiflsaioriumaiuint?

1.6 Hﬂﬂa:ﬁ.l Microsomal Triglyceride
Transfer Protein Inhibitors

fegsslunguiildud lomitapide
mesylate aaﬂqméimmsé'fug\i microsomal
triglyceride transfer protein (MTP) Fviming
\deudhe triglyceride anl¥ apolipoprotein B100
\ieuszneufudu VLDL uagndseaninandu
n&sa1nEu VLDL azgniudewdu LDL fedu
m’ﬂ%’mmjm microsomal triglyceride transfer
protein inhibitors ﬁﬁﬁﬂiwam%ﬁu LDL ¢t ‘ﬂﬁ]ﬁ;ﬂﬂ
pafMIe A EavsgeEnlFeysnslend
Tugithefifinng cholesterol Tuidangeannitugnssu
¥1n homozygous familial hypercholesterolemia
(HoFH) Bafinsnanesiuguosduiiierdeadiu
N334 LDL receptor duwalyi LDL liignudnesn
nszuulvadowdon msldeingy Statins e
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yilaferdulngagliaunsoansedu LDL 19
gsweluithenguiiilesaniited LDL receptor
d1uautios 81 lomitapide @wnsaan LDL Tounngs
50% wagAslsiuiuengy Statins Turungean
fiEfnevmils Tnouugilssulsemundsonmsifu
athatfey 2 42lus wiandsan1sTuUSEIUN SN
awnsiflosnaiinenishifislseasdvesszuy
NIAUDINT 11U 91NIYRAEY D1RULAEUIRTIDS
dmsuomslaifisUszasiiiguussliun nsiisdiv
sefuazmsinluiuazaslusiu (hepatic steatosis/™?
Feusnglusieaiun1sidenes Cuchel M uag
ang"” Tl a.a. 2013 FeldFnuniauszandua
warAuUaenieuas lomitapide lugUae HoFH
918UINNTWNTBLINNY 18 U 11 29 AU WU
mslden lomitapide lurunenadefuay 40 mg
Tufumssnuneisaug vanslden atorvastatin
58 rosuvastatin lnediviselull ezetimibe s3u628
N13AUANDIMITHAY AU BIdenALNTD
an LDL aslészanas 50% Tuduanid 26 Tuvauedi
WUDINIT LI NIUTZAIATDITZUUNILAUD NI T
Huaulnafdaliguuss egnalsAmumuingdae
fflsvsueuluivesuiintunnnd 5 whussduy
yosAnUnfdeanunsnanadldifieanvuinenie
ngaen uenanimugtaeiiinngluiuazan
Tusiulnenusausdua il 26 wazdmuluduendi
71 78 vosns¥nw fadu Blom DJ uazan’
Alvauladnwinearnauiduusnlaenisvens
szgzafnuNaludesnuUasnfuveden
lomitapide lusyezelugUiednuiu 19 au
fioglunsmeasausnasuszeziian 78 dUam
TneUreazlasuen lomitapide Turuinengaan
fanunsonuldradeslulnefiszoziiaifinny
nawRde 4.8 ¥ wuten lomitapide §aAsUsEaNSHE
Tunsansedu LOL TuraeiiennislifisUsyasd
finuazivilousAdousnladansmuindiioe
26% fiilsziuievlesivosdiusiutumnni 5 wh
yosuuvesAUnfT ey esesuluiiy



Tusfuifiau 10% MnsefuBafumdin sl
3 Yuazdiasusnngegnannseeziiainisfine
s‘iqaamﬁaqﬁumamﬁﬂwwaa Harada-Shiba M
uag Nohara A" fifnulugthe HofH
‘wdismmmummsaznmmiﬁﬂm 56 dUnm

LLﬁ“’ﬂmu

wag 442 TUMUAINY

1.7 snneju Adenosine Triphosphate-
Citrate Lyase (ACL) Inhibitors

fhoenselunguilldiun bempedoic acid
I@sumseuliianasinIse LAz IamsgoLEsM
Tud Ae. 2020 WWelaSums3nwfugIngy Statins
Tuifthefifianie cholesterol luidengsanifugnssu
¥1n heterozygous familial hypercholesterolemia
violufflhefiAnlsaszuuilanasaonidonan
amzvasadenunududdadaliannsanuny
szu LDL Tidulumnandmnelsugdinaylden
naw Statins lurunngaaeigtasansnsamildudn
Anu maaﬂqméé’uéy’aﬂszmuﬂ’rﬁé’ﬂmeﬁ
cholesterol fisulutunaunsyiauvesewles]
adenosine tnphosphate -citrate lyase Fauu
suumauwaaﬂaumumaumsmmmmLaulﬂm HMG-
CoA reductase 611@Lﬂumumauwgﬂwmmamﬂqm
Statins anslaifisszasAiiddaldun n1sfisedu
nsng3aludengsdunaznisuiaifurendudy
pRnUATIEN AL HEVAINS Uanmds tinuSinmay
91 Uanites mshaidelussuumadiumeladauuy

Azlainanawarnisiiseaueulsdduasaule

T8 p.A. 2019 Ray KK wazany™ Idseauna
nFITeTiEnwTaUsEAvENaLavauUaendy
Y99N15L@T181 bempedoic acid Tunisanszau
LDL Tugtrefidulsaszuuiilauaznasmidon
ynamzvaendenuaduseiie heterozygous
familial hypercholesterolemia VisevdeIns
U 2,230 ﬂw'?ia"l,é’%ums%’ﬂmé”mmmjm Statins
Tngenaiivielifienanseiu LDL afindusiugae
TngRnmunatdusyezian 52 dUav nansanw
U371 NM5kie1 bempedoic acid $3ufugING

Statins @unsnansyau LOL Iifiudy 18.1%
FausdUani 12 uonanidsanusoan nonHDL,
total cholesterol, ApoB, uag marker ﬁLﬁ“&Jﬁm
fluMssnLauAe high sensitivity C-reactive protein
(hsCRP) lpaensiipddelnsoinisluielsyasd
Tunmsuildunnssannguitlé¥ueingu Statins
e W308Nga Statins Saurivenan LOL inBu
19U ezetimibe 130 fibrate agalsAniu wuin
nauilléFuEn bempedoic acid fishsnsugslden
nsifnauRiaUnfvesndaiie ANENTALIAGY
Tunszuaionuazlsaimiinnnindsaaininan
157181 bempedoic acid wen1sdusanmalady
nInefndenanisiseildazanadesiumideues
Goldberg AC wazanz > Falgsesilud a.a 2019
wkeaiu Jagiuuddien bempedoic acid a¢ld
Sumseydialnldiasuivenngy Statins Tugdae
figfslalansnsnmueuszsu LOL Idannnsldengy
Statins finny wALeI91N81 bernpedoic acid
9138duUnIATEINUEINGY Statins UNHT 1WU
simvastatin Wag pravastatin lngazvinlieisinan
ﬁigé’wﬂulﬁamqﬁuumLﬁumwm?iawiamﬂﬁm
auRnunfvesnduilold fedussinisemsuaren
ansgosnidslaiitenuziiinldasldvuinen
simvastatin LAl 20 mg %39 pravastatin LA 40 mg.
VYT bempedoic acid
wanne1snenMzluduludeaiaung
Andundssu Jagtudadinnslduansnueietu
9IMTUNVIA LU fish oil d1m5un1ssnwinieg
triglycerides gﬂﬁmﬂﬂalﬁaﬂmﬂlu fish oil & omega-3
fatty acid ethyl esters L1 eicosapentaenoic acid
(EPA) ethyl ester Wag docosahexaenoic acid
(DHA) ethyl ester Faanunsoansziu triglycerides
161 25-30% annisinznauresnindenwazan
guRnisalianziladuiinung (arrhythmia)
WAzNIIANBAZTIUTU (sudden death) 1a Tud
A.A. 2019 Hu Y waranie"® Idseaunansiinses
2ANUINATEUIEON randomized controlled trial
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U 13 qwu%ﬁa%aﬁﬁﬂwiwﬁy’q??u 127,477 Ay
Tneiiszazi1a1999n1519 omega-3 fatty acid
ilgann fish ol Wunaedeuszana 5 Y wuii
annsoananudsssenmaiadymvedlsassuy
vlanarvaenden Wy nstAnanduie
wilamne nsmneanlsanaeadenlafuuay
nMsmeAnlspszuuInlatayraendontunwsiu
Iaualdldanemudesionsiielsevasndondues
dmsvennislifisUszasdinutosiian léun
anmvanendsulsenu Seilymdinaniens
anadlalagniniuadgaves fish oil Tilugiduneu
mssuusenu dtheunegenatennishificsvasd
YOITLUUMN AU Wy Aduld ermslddes

Wsoaeanle

Il easnuN:Tudutuldnanadnatu
sduuugnaa

2.1 7§y Proprotein Convertase
Subtilisin/Kexin Type 9 (PCSK9) Inhibitors

Proprotein Convertase Subtilisin/Kexin
Type 9 (PCSK9) uieulusifisuiiazaans LDL
receptor ¥liAUEILNTALUA15Y9R LDL 99N
MNNTZUALADAANAY N151T1 PCSKY inhibitors
a9 monoclonal antibodies 19 alirocurnab
vi3e evolocumab ethedudsmsaans LOL receptor
sirlanmnsnudn LOL Taindu nsléengui
Frufugngu Statins Tugthefinanis3nwian
g1nqul Statins Anddhmneiimsasiiuaztog
\iuUsgAnsnanisansedu LOL T¢ n1sudmsen
vllnon1sdadlafiant Tng alirocumab awi3u
Trluwunm 75 mg i 2 dUansi erauiaidu 150 mg
N 2 danii Tuvuedl evolocumab agdauinle
Havtaguieaiuluvuin 140 mg vn 2 dUan
vi3e 420 mg Wouaads uazanmsielunguil
Y1 monoclonal antibodies &sanunsnLAnUFAZeN
fiu antigen TusyuuiAuiuSeszuuRondwnali
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1in15anasUe9 B-lymphocytes tag T-lymphocytes
JufiuANUEEwoNIAALYE WU N1SAALNTIAYN
LATABVIBYDNEULAYNSARBYI R Uldd1IY
fisneeudnenguilenaiiuaudsndniies
(Hounin 1%) ABNISHNAANURAAUNR LUAILAINNLTN
° ) 3 ¢ P Py a

dnsvanislunslseasannulaveglawnnisiia

42 Yaqiuamaulsaala

UfRTeUInuiang
vosUszmaansgoiuinilduusiilildonauil
Tugtaefifianie cholesterol luidengeanaany
Aenfmaiusnssivieludthefifnlsassuila
uazvasalenIInAMviaendenuadeida
dosgannuaglilanunsnansydu LOL iduly
musdmanewdinagldeinay Statins aufiuen
ezetimibe udAmuiosanienAdeiiuansds
UszAnduauazauUaenfoveselungui
VABUITY LU N5 Sabatine MS
wazaniy" " T . 2017 FaldRnundaUseansna
warAUUaBAsieveden evolocumab TugUle
S 27,564 audathlseentuvaondonunauds
Faflsedu LDL 70 me/dL @slgsunissnunsne
g Ny Statins agrawutlunsdifldenngy Statins
WieafILAeIveeNgY Statins $3iuen ezetimibe
NSINAAAIUNAUIY 48 FUA WuINI5LTen
evolocumab 33UAULINGY Statins @11150a0
sedu LOL adlddlunindimanefidmuauay
duiudiulseloninanaindifutueghedded iy
Tunsandasinsidetinanlsavasniioniiilafiu
nadanmzndmiilertilameouaslsaasaidon
aneafiu Wusiu lnglylsvildenislafisUszasa
fineq Wnausddldldiunnundssionisiin
l3AIMIURaEANRAUNAYBITEUUYSEAIM
Tudesesaud ogndlsfinm srnguilseditodiin
msldidesandsaunaaglinuzililflugioe
sladumandiusngennisviediaelsaladifes
insneniien

11



2.2 ¥7ngu Apolipoprotein B-100
Synthesis Inhibitors

dhogelunguilléun mipomersen @
nanlagldnalulaglmilun1sadis single-stranded
synthetic DNA molecules Lﬁag‘ﬂlﬂﬂ‘mﬂﬁu
wazyinane specific mRNA sequence fiAefes
fun1snenswalnlalusiu apoB-100 3wilan
V3100903 apoB-100 idhudnusznouddnyues
lipoprotein wiin VLDL way LDL enifld@nudn
TiRmlidumvias 1 ade endl halflife smausvan
1-2 \fiou aunsnansyau LDL 16 30%-50% Loy
msanszdy LOL geamazindumenddldeluum
6 wiou™” v1 mipomersen Lagl@¥uausialag
29ANTTD M ShAZEIaNsgoLEN WY A.A. 2013
Tilfiesuiuanluiuludeangudutaynnsusy
Bosomnsdmiuglaedid cholesterol gariaund
NHUFNTIUVEA homozygous familial hyper-
cholesterolemia Mel@NAsNITUTZRIULAZUTIIN
A (Risk Evaluation and Mitigation Strategy,
REMS) Tneuunnduazindvnsazdeslasuluiuses
Jrranusadienuarseeiiduarfesdinisnse
Aanunsieuesiuegsadiaueiiosaine
oraneliinfiwnesu Tud a.A 2019 Fogacci F
warane"® PeeranisiingieAinuseny
M3Tesuau 13 Menuiifnuinssdninauas
ANuUaoAsieaen15lden mipomersen TugUae
Sy 1,053 AU WUINPI@NNTaanTEAU LDL,
total cholesterol, nonHDL, Lp(a), triglycerides,
VLDL, apoA-l kaz apoB lasehaditdedsty Tnglaidl
asen sLfia HOL Tuvaizfionnislufisuseasad
wuvey THuA nsAnUFAseuTnuimilsidne
T AT AU waziindouden uonanisany
o1nsAaglininlug sounds uazlindsve
Tnsenslifiaszasdiiddnlaun nsfiat
vouulmifutaznsiialutuazauludu 91ns
laifisdszasdong « findmaniduanmaudsivhli

ftheunaunganislden enillléuoysiflieon
gnanluannnglsy uaglul a.a. 2019 1W1ves
nandailavssndnnziisunaznisimuielu
anigoLsm

2.3 gn&u Inhibitors of PCSK9 synthesis
(@gluszvinannsAnemanddinuiuia)

dogralunguilléun inclisiran 1y
small interfering RNA molecules aaﬂqméﬂwaiu
wadsulngludnunanisuanseanvesufiiendes
fuadhs PCSK9 Tngenagluvians mRNA Aildinann
N1309A5WA1N DNA 330R219n150UaTHaRN
MRNA titeadaeules] PCSK9 Tlazindulugeiu
osn enlidndléRaviln 6 Wou Ll a.a. 2020
Ray KK uazanz"” I9s1eeunan1side phase 3
Fesrmnsfnundan 2 ga @uaugfihe 1,561 au
way 1,617 Aw) IﬂaﬁﬂwﬂuﬁﬂuEJﬁLfJuIimzwﬁﬂa]
uwazvaendona N TzaendenundwtediUe
Afaudsafisuindudfdulsadananiudy

0
vaa Y]

(Wu JUBluIMINY TeR7IsEU cholesterol

Y
P [y

AaunAanniiugnss) Sedmsiisydu LDL geogiten
fildFumssnsesingy Statins luvwngigean
fiEfthenlsviosngy Statins $3fiuen ezetimibe
Tnednsiasunistien inclisiran Tuaua 284 mg
wiogmaenlnenisaadlaRamddluiud 1, 90
LLawé'qmﬂﬂ?uamnﬂ 6 \auwduszuriiasiy
540 u HanmsANINUT o Tufl 510 vesnsAn
ngudilé3uen inclisiran $aufuEIngw Statins
(Feonailvselyil ezetimibe saud8) @wnsaan
sedu LDL ldannninnguitlaleduen inclisiran
52.3% lunsAnwdl 1 way 49.9% lun1sdnunii 2
LaYN13anAawBISESU LDL Aausdiudl 90 vas
nsEneaudeTuil 540 vesnsAnwwhiTu 53.8%
way 49.2% FmSunsAneadl 1 uaz 2 audis
Tuvaszfionnislufisszasdliwananefusening
Frhenguiiléi3uen inclisian uazithenguitlésu
g1vaen Wignuinguilldiuen inclisiran 013
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\AnUFAzowInuiviidasunnniudlag
yhlvomshisuusuarlsdldnsegnaanissnm
ogslsfiou vazilen inclisiran Selaild¥uonysia
910 US FDA uazegluseninanissenan1sivy
fifnwUszavsnaveeluldueanisangifnisal
veslsnszuuiilanaznaenidendinningide
rannsasuTINdeyadinailanelul a.a. 2024

asu

Jagdulagnmsimuenshwiniiglugdu
TudeaRaunfivanevinluguuuueniulsemunay
eranvanildsueyRinsilnsdtnnuamenssums
9IMTHAzE A ILaTaglUTENINIANYIITENS
AATndeTiUsEAvNauazALUaonuuAnmerily
nsAnAunseRaune nidmsusnwingluliv
Tudeninunddadausnduiesaniiae
vngulnglanzegieitheiifiszivluiuluden
AnunAarniugnasudsenaliianunsaansesu LDL
Tildmuthmnedssmdnsiaduifliogiily
Swznslienidien q wasnsldmaneviiasiuiu
Wovrunsinealdymauaulasniy d1msu
WU uRvesUssinalnauazanalssine
Tumsldensmnameglutuludonfinundietioatu
nsifelsassuulauasvaendoniislunsdl
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Abstract

Nowadays, the trend on research and development for Advanced Therapy Medicinal
Products (ATMP) such as stem cell products, cell therapy medicinal products, gene therapy
medicinal products, etc., has become risen up due to attention paid by research units from private
and government sectors according to their precision and specific characteristics to patients and
illnesses or diseases. However, due to the complexity of manufacturing or manipulating process
for products and also their mechanism of action which can be classified as high risk products,
many countries have necessarily considered setting up an appropriate regulatory system for
these kinds of products. In order to develop a regulatory system appropriate to ATMP, product
classification could be considered as one of the most important components for the regulatory
system. Therefore, this study has analyzed ATMP classification system from leading countries
such as United States of America, European Union and Japan. Regarding the regulatory analysis
from selected countries, the suggested product classification system for Thailand has been
developed based on risks of the products both from their manufacturing process and their uses,
and the national regulatory agency should regulate mainly on high risk products. With regard to
this reason, Thai Food and Drug Administration should issue a guideline describing manufacturing
processes or product uses that need to be approved by the agency, in order to effectively leverage
consumer protection. Moreover, based on our analysis, it is worth noting that classifying ATMP
into subtype products would be beneficial for the regulatory system by categorizing the type
of products as follows; cell therapy medicinal product, gene therapy medicinal product, tissue
engineered product and combined advanced therapy medicinal product, as it could later help
support specific regulation in each type of products.
Keywords: product classification, advanced therapy medicinal product, cell therapy medicinal

product, gene therapy product, regulatory science
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Abstract

The objectives of this study were to investigate factors, readiness and barriers in
conforming of traditional medicine manufacturers in health service network area 11" to the
regulations about Thai traditional medicine manufacturing practice principle in February 8, 2016.
In-depth interview and questionnaire were used in this study in 25 Thai traditional medicine
manufactures that its collected data between January and June, 2017. The study found that
the main factors to develop an own traditional medicine establishment to standard were law
enforcement (64%) and the entrepreneurs’ self-desire (12%). The results of the study on the
readiness of each entrepreneur to reach to the Thai traditional medicine manufacture standard
showed that 9 entrepreneurs (36%) were ready to expand the area of factories. Most entrepreneur
owners need assistance from government include marketing (36%), sources of capital fund
(28%), and consultation system about standard criteria and documentation production (8%).
In conclusion, all Thai traditional medicine entrepreneurs knew as they have to improve factory
to meet the standard. However, the main development obstacles that they lack of investment
to improve facilities, uncertainty of the product marketing as concern about invest, and lack of

consultation system about standard criteria and documentation productions.

Key words: traditional medicine entrepreneurs, traditional medicine manufacture standard
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Abstract

This survey research aimed to investigate the situation of drug safety management
in Sukhothai province with a focus on pharmaceutical distribution sources and medicine. The
accidental sampling was applied to select the areas and shops/grocery stores and households.

34 THAI FOOD AND DRUG JOURNAL : SEPTEMBER - DECEMBER 2020



The data was collected between 2014 and 2018. The results of continually evaluation found
that the veterinary drugstores and traditional drugstores met the standard, also all entrepreneurs
and professionals followed the regulation. The medicine which expired or deteriorated were
not found. For modern drugstores and drugstore class two or ready-packed drugs which be
harmless or special controlled drug, the entrepreneurs made an account correctly and up to
dated increasingly. There were professionals worked in drugstores all time and it has not found
expired medicine or deteriorated medicine in the pharmacies. In addition, the study revealed
that shops/grocery stores sole antibiotic, Yachud (multiple drugs within the same container and
intended to be used together at the same time), and bolus that decreased from 46.07% in 2015
to 23.61 and 16.67% in 2016-2017, respectively. The proactive survey in households found that
using steroid decreased from 21.00% in 2016 to 2.78 and 0.00% in 2017-2018, respectively while
antibiotics declined from 35.90% to 16.67 and 5.72%, respectively. The reactive inspection by
using test kit showed that the contamination of steroid in medicine decreased from 50.00%
in 2017 to 44.44% in 2018. Therefore, the Public Health Office should cooperate with network
partners to control the distribution of medicine; drugstores, vendors, flea markets, and others.
Furthermore, the Public Health Office should randomize medicine for inspection and advice on
drug registration, having legal drug labeling, and no selling of Yachud and drugs contaminated
with steroid that are dangerous to consumers. Finally, it should be a continual follow-up using
drug in patients’ house to manage sustainable drug safety and protect people to get safety for
medicine consume.

Key words: situation, drug safety, drugstore, grocery, steroid
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Abstract

Syphilis is a sexually transmitted and blood born disease caused by Treponema pallidum
(T. pallidum). Recently, the syphilis rapid diagnostic kit of which the concept is based on the
principle of lateral flow immunochromatographic assay has been widely used in Thailand and
is considered as high-risk group of medical devices. However, in Thailand, it has not been yet
evaluated and established standard criteria for the afore-mentioned test kits by national regulatory
authority. Therefore, this study aimed to evaluate the quality of these test kits sold in Thailand
in 2019, both cartridge and tab kits, in order to assess and evaluate their sensitivity, specificity,
accuracy, predictive positive value and predictive negative value. The 400 samples, including
positive and negative for syphilis, were diagnostically confirmed by automatic machine and
characterized by the Treponemal pallidum particle agglutination (TPPA). To determine the non-
specificity, another set of 50 samples which were syphilis negative with other conditions were
used. The results showed that all 10 evaluated brands of test kits had a sensitivity range between
78.0-100% (95% Cl: 75.8-100%), a specificity range between 94.8-100% (95% Cl: 92.6-100%),
an accuracy range between 89.0-99.5% (95% Cl: 86.8-100%) and a non-specificity range less than
10%. From this study, it was indicated that the sensitivity and specificity of all kits were greater
than or equal to the VDRL/RPR method. However, all test kits were not passed for blood bank
screening and donation as per the standard criteria of World Health Organization guidelines.
Thus, it can be concluded that 10 brands of these evaluated rapid kits in Thailand can be used
for preliminary screening in the laboratory while their results need further confirmation by
additional standard methods.
Key words: syphilis, sensitivity, specificity, accuracy, rapid test
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Abstract

Nowadays, biosimilar filgrastim is being to produce in domestic, quality control of filgrastim
products is therefore necessary. The strength examination by using a cell proliferation method is
common used in many countries. The study aimed to measure the accuracy of the methods in
various parameters which include: specificity, accuracy, precision, linearity, and robustness. The
results showed that this method revealed specificity to only filgrastim standard and samples.
They were able to trigger the proliferation of adapted M-NSF-60 cells when compared with the
formulation buffer. For the accuracy, the relative potency of filgrastim standard at 50, 100, and
150% was analyzed and showed that the %recovery were within the acceptance criteria from 80
to 125%. The precision of the method was less than 25% of GCV. Linearity and range exhibited
the r* = 0.9979 in the suitable range at 50-200% of relative potency. The robustness of the method
was tested by modifying the passage numbers of cells and the incubation time. The robustness
indicated that the 4 to 20 passage numbers of cells was able to use and incubation time by 27
and 29 hours, whereas %GCV was less than 25% at 95% confidence level (p = 0.11). All of the
results confirmed that the cell proliferation method had the specificity, accuracy, precision, and
robustness. It is clear that this method is suitable to use as a standard method for the potency
test of filgrastim products.

Key words: cell proliferation, filgrastim, potency
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Ao receptor-binding assays waz cell-based
functional assays 1#3® cell proliferation assay @
dmSUITNAROUAULTIVBIE Filgrastim 2x3n
nsufinduIureuwad (cell proliferation)
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finouduessio G-CSF dugaaildiivaaviln
LANFNIFUSIRIENsNAEOU SYFUAIEIdY
YOI ALIZNITEIURANIVINE UT a0 TRA
luminescence 38 colorimetric %38 fluorescence
Juogfuarsnai (substrate) Al Turiale®”
Faiuisedetmummanmefivnzauedis cel
proliferation WagnARBUANIYNABIYEIISNAROU
ANusvessflaunsaRuiteliduitunsgu

Ya3Usenasall

s:l08U3SNISIVY

A15UINTFIUMALAIE 1IN AN THRAN

ansunsgunldidu Filgrastim USP
reference standard AULINTU 0.98 mg/ml
(lot no. FOL526) ¥a%891n U.S, Phamacopeia
drushegeflawnsafuiivhunfnwunainwany
UtmgnanUszneudie Bve A uim 30 Mill
International Units (MIU)/ml wag 48 MIU/ml
840 B wuA 30 MIU/mL 8% C au1m 30 MIU/
0.5 ml uagdo D vuA 30 MIU/0.5 ml 3117w
6 feearabie

\wARINILIRES

a8 Mouse Mus musculus myelogenous
leukemia, M-NSF-60 (ATCC® CRL-1838™)
Juwadfinevauesie interleukin 3 (L-3) way
G-CSF Inglausuaniniwaa (adapt) Tvisiaaala
dmiumsnaaeulaenisnseiueadeaie G-CSF
ALTNTU 1 ng/ml

\n3esilouazgunsal

\n3esguuiizervulalasinan (Micro
plate luminometer) 3u Orion L w84 Titertex
Berthold Useineileasiu ndesganssAuLuy
dUL1837 (Inverted microscope) U CK2 ¥4
Oympus Uizmﬂﬁﬂﬂu A7l (Biological
Safety Cabinet) ﬁaULWWL%@LLUUW Co, (CO,
Incubator) gaumgil 37 + 1°C Ju Galaxy 170R
294 New Brunswick Usgineilgasiiu lulasiwan

2158159151828 AUURBUNUEN8U-5UIAN 2563

dvnnuunuy 96 vau dnumanla ndndusives
Corning UseinAanigassn,

asnfiuazemsiasate

RPMI medium 1640 (Cat. No. A10491-01,
Gibco) wanftusues Thermo Fisher Scientific
UseinAanigolusni Heat-inactivated Fetal
Bovine Serum (Cat. No. 26140-079, Gibco)
NANAN V03 Thermo Fisher Scientific Uszina
an3geLusni 2-Mercaptoethanol (Cat. No.
21985-023, Gibco) Wanfiaueivas Thermo Fisher
Scientific Usgineanigatusni CellTiter-Glo
Luminescent Cell Viability Assay (Cat. No. G7572)
HERSDUIUDY Promega Useneansgoisng

75 Cell proliferation

MIATINAOUAINLUTIVRIENTaunTaRw”
3¢n cell proliferation ndsNseFuUAd adapted
M-NSF-60 §1u3u 5 x 10° cells/50 pU/vaa luwwam
96 gy SepgvE Ay TIATEIL Ay
Sudu 0.5 ng/ml ﬁ]'mﬁ?uﬁaﬁml,ﬂu two folds
serial dilution (113U 8 dilutions) waIpald
Tumanifiwaduiums 50 pl /vau Avidudu
gavielumanyessitegadidviniu 0.001953,
0.0039062, 0.0078125, 0.015625, 0.03125,
0.0625, 0.125 wa 0.25 ng/ml uazthlutud 37 °C
Tuanmedifl Co, 5% Hunan 29 F3lus Tnedlans
11A5§1U G-CSF fimnandaudu 10 ng/ml 1
positive control Lag assay medium Ju negative
control ifleAsuriania cell proliferation Tae/la
‘quﬂmmaauﬁﬁﬁlgﬂ CellTiter-Glo® Luminescent
Cell Viability Assay (Promega, USA) IagLfu
CellTiter-Glo solution Usu1as 100 pl/%gu
wdihluae luminescence fhewa3as Microplate
luminometer Sq'u Orion L (Titertex Berthold,
Germany) Ainszvideyalagldlusunsy Bioassay
Assist 1ng/l Parallelline model s1891una
nsneaeuilue relative potency FuiAade
1591AEIR (Geometric Mean: GM), dhuldeaiuy
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ATFILINIALR (Geometric Standard Deviation:
GSD) uazAduUszansanuuUsUTIU (% Geometric
Coefficient of Variation: %GCV)

N13AIIAFIUANUYNADIVDIID

FINSNAFUANNTIINE AVITIEImSS
Anugnaes A dudunssnnmsiinsnsiuay
AIUAINY

AU (specificity) Iaen1snseau
adapted M-NSF-60 cell lines measuInIgIY
gilaunsaRuEesig 9 wag formulation buffer
48381 Filgrastim wiiavdvevinnisvadeu 3 41
MNITIATIZRATTU

ANUTiBInse (precision) asiaaauly
2 $ate Idun mavihanluSuieatu (repeatability)
naaeuAIiedneATIERAIAULTeIEN
aunsafiu Bvo A JunsaanReiuduIY 6
fogne nTiesedluiuazialfanu lng
faTziauifien aTei % GOV wagn1aving
#197U (intermediate precision) IngAtAT1ziiAN
ANULSIYBsETIauNTaRN BV A JumsHAnFeIiy
1w 3 91 vhnsiergiinetuiulaeiinsgd
2 AU AATIZINT %GCV Tnsdlinasisansu %GCY
tosndn 25%

A1UQNABY (accuracy) ATIVABUAN
Fo8azN1TAUNGU (%recovery) UIANAIIULT
Y94 Filgrastim USP reference standard Fiwdey
Tsiaadutdudndu 50% (0.25 ng/ml), 100%
(0.5 ng/ml) wag 200% (1 ng/ml) ¥inN15NAEDY
3 81 Tudasyeiafiu fula %recovery il
%recovery = (ﬁ?LQ?ﬂIEJSUEJQ %relative potency
7508 / %relative potency fins1uen) x 100
TnELNeigBaNsU %recovery WinAu 80-125%

AU UEUATINAZY19N1TIATIEA
(linearity and range) ATI9LATIZTWAIAINULT
Filgrastim USP reference standard fin3eu
Tsaranudududndu 50% (0.25 ng/m),

75% (0.375 ng/ml), 100% (0.5 ng/ml), 150%
(0.75 ng/ml) kag 200% (1 ng/ml) ¥in1snagay
3 gufudasseieiu Tiasizvmadulssans
AMUAUNUS (correlation coefficient; r%) wa
%GCV Tneilinueieausu r'> 0.990 wag %GCV
o8N 25%

AUAIY (robustness) TnansiUdaw-
wlasannsvesnvageuiionawason1 e
fio Wasu passage number vouasLFluNg
AATIEAAIANMULTIYT WaLUINANITILATIER
UIATUIUAT % GCV Lasdiinmusisausu %GCV
o8N 25%

n3AAszidayanieaia

AT LEANLAYEDALTINTTUUN
lAwn GM GSD wag %GCV tagldgnsAiuin
selud

In(yy) +...In(y,
GM ="y, Xy; Xy3 .y, = exp [f")

GSD = expSPInGDING2)InGs)..In(yn))

GCV = /expG"(GevSD))z -1 x100%

WaNISANU

N13AIIAFIUANUYNADIVIID

AU NNIZVRITT LAENINTEAU adapt
M-NSF-60 cell lines #e &1 Filgrastim Stfasinan
waz formulation buffer voseaknsaRuuLAaY
S msvngeu 3 ASaseTuiu wudn Sawe
Fegeflawnsaiu 9% A, B, C uaw D a13n3n
nsgfumM i wesadnusziuaIdidy
FfisFuly Tnefidnaasue %relative potency
WU 116.5%, 93.1%, 117.0% Waz 108.6%
mudeu luvaued formulation buffer a8
nﬂ?jﬁa lianaunsanseduliian cell proliferation
Fapn5199i 1
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o ° aa . . a I3 a a .
M99 1 ANUUNEUD9IE Cell protlferatlon GLUﬂ'ﬁ’JLﬂiqgﬁﬂﬁquLLiQGUf’JQEJ"IWﬁLLﬂianILLag formulation

buffer Ingnaaaumiy
#e ﬂ%’»if"i Relative potency % relative potency Formulation Buffer
A 0.63891 127.8 -
0.56203 112.4 -
0.55022 110 -

GM 0.5824 116.5
GSD =. 1.08 %GCV = 8.10

B 1 0.48020 96 -
2 0.48297 96.6 -
3 0.43463 86.9 -
GM 0.4654 93.1
GSD =. 1.06 %GCV = 5.93

c 1 0.62628 125.3 -
2 0.63616 127.2 -
3 0.50244 100.5 -
GM 0.5850 117.0
GSD =. 1.14 %GCV =13.25

D 1 0.57848 115.7 -
2 0.55911 111.8 -
3 0.49428 98.9 -
GM 0.5427 108.6

GSD =. 1.09 %GCV =8.29

*adldifinnsfiusiuiu

ATiesvadis Tufide repeatability
dlovhnsimssiaanuusweseflawnsafy
B0 A JunsHARLAEITUS UL 6 Foee vins
ezl iulagianfeiiu lngdiaseinuse?
WU %relative potency ayﬂmﬁ"mm 85.3 -
112.2%, GM+GSD i1fiu 102.4 +1.11% waz
%GCV WU 10.11 fan519fi 2 dwsunsane

intermediate precision maasﬁmwﬁﬂuﬁ 1 WU
%relative potency Henaglunie 92.6-113.7%
GM=GSD Wiy 102.1 +1.11% wag %GCV Wiy
10.37 ;ﬁmi’lzﬁﬁuﬁ 2 WU % relative potency
9g/lu29 90.97-106.4% GM + GSD Wirfiu 100.0
+1.09% War %GCV Wiy 8.32 fnns1edt 3

= = aa . . PN a
A9 2 AILTEIRS3I98975 Cell proliferation TunisnageuaAULTITOINaLNTaRLIAEN1TAGDU
Tutudagianfeniu

GSD = 1.11. %GCV = 10.11

ﬂ%ﬂﬁ Relative potency % relative potency
1 0.48974 97.9
2 0.56108 112.2
3 0.52746 105.5
4 0.54980 110.0
5 0.42667 85.3
6 0.53067 106.1
GM 0.5121 102.4
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A13°99 3 ANLTIBINSIVETIS Cell proliferation TunsvaaeuauLsvBIsaLnTaRulnenITAdDU

A9U
B fAnsazviaudl 1 fAinszviaudl 2
ATIN
Relative potency % relative potency Relative potency % relative potency

1 0.50513 101.0 0.53204 106.4
0.46286 92.6 0.45484 90.97
0.56874 113.7 0.51582 103.2

GM 0.5104 102.1 0.4998 100.0

GSD= 1.11 %GCV=10.37

GSD= 1.09 %GCV=8.32

AMUYNFADIYDIT UaRIGIEAN Yrecovery
Tgluseeaiwdenlvilaeuusewes Filgrastim
USP reference standard il expected relative
potency WinAU 50%, 100% tag 200% WUl
F1081971 expected relative potency i 50%
AN1T0ATIAANAMULIILAAT GM LAY 47.6%
Waz %recovery Winfu 95.2% wguzfidiaged

expected relative potency 7 100% @313
A539l9A1 GM WnAU 100.3% way %recovery
Wity 100.3% waziilesognsdi expected relative
potency U 200% @11150n53A1ANLLTILA
A1 GM WinAu 223.5 Wag %recovery Windu 111.8%
Fap151971 4

M13199 4 AUNABIYEYTS Cell proliferation Tun1smagaUAI1ULTIVEN Filgrastim USP reference

standard

Expected relative potency (%) Asadl

Found relative potency (%) GM

% recovery

50

100

200

W N =2, WD -, WN -

46.9 ar.6 95.2
40.8
56.2
101.5 100.3 100.3
89.7
110.8
240.3 2235 111.8
2134
217.8

anuduidunsanazdianisiasesd
Ta8ALATIZAIANULSY Filgrastim reference
standard Tn3eslifiavududumindu 50%
(0.25 ng/mU), 75% (0.375 ng/ml), 100%
(0.5 ng/mU), 150% (0.75 ng/ml) kag 200%
(1 ng/ml) ¥nN1IvegeU 3 fnfudasyseiy wui
NaNSTAEEURUSHUALSTSUA L derhen
expected potency kagfn found GM relative
potency W1a1ans g FMAANU Y ANS

anuduiug wutn Iensmiidudunsinaentig
ALY 50 — 200% warfiA1duUszans
AMUEUILS (correlation coefficient: 1) wihiu
0.9979 e unaeifiravua (%> 0.990) wang
Ttudn range fivinsmeaeuianaminzay
INMTAUINAT linear regression L 1 wirfu
0.997924 uazlge F-test Aignwandldianannni
F-test 91n#1974 (critical value for the F-test)
fiszsuanandesiu 95% (O= 0.05) uansin N3

56 THAI FOOD AND DRUG JOURNAL : SEPTEMBER - DECEMBER 2020



WudunS99a0nt 9N BATIEN LATWUIIAIAIILLSS
WUSEUASINDTLAUAMUILTY LazA1 % GCV VB4
AMUBLUEIVDINTVINGT WNAU 16.10, 2.28, 9.10,

12.63 auansu I % recovery WU
100.1%, 97.1%, 95.4% uay 99.4%
AN 5

4.85 whay
101.4%,
AUAIAY

o I P | a ¢ aa . .
1957999 5 AMULUULEUATILATYINNITIATILHVDIID Cell prol|ferat|on ELUﬂ"IiV]fﬂﬁ@‘Uﬂ'J"IlILLiﬂ?J@Q

Filgrastim USP reference standard

Expected relative potency (%) Aadt

Found relative potency (%)

GM %GCV % recovery

50

75

100

150

200

W N = WN P WORN P, WD~ WN -

52.7
425
58.1
74.8
73.5
76.9
95.1
89.7
107.2
146.4
1353
147.8
211.2
172.0
216.2

50.7 16.10 101.4

75.1 2.28 100.1

97.1 9.10 97.1

143.1 4.85 95.4

198.8 12.63 99.4

AMUAYTINATILYEEIS Tnensilasuutas
ANNTVRINITNAFDUTIONAdWARENITIATIZY
fio Waeu passage number vouwadildluns
AATERAIANULTET A oA %GCV Wiy 4.59
yonanilevinsiasuulas incubation time
i 29 1Ju 27 $3lus wan1smnaeulsan % GV
Wity 9.76 uaw 7.61 mudu wasdleeuiieu
NANTISIATITNTENIN incubation time 27 wag
29 F7l Tneldadf t-Test: Two-Sample Assuming
Equal Variances wuildfinuuansineiuegig
Tedfayfiseiunnuidesiu 95% (p = 0.111112)
Tneen t-Stat (-2.08) Aidwaald fendesndn
A1 t Critical one-tail (2.13)

DNUSIUNA
A1SAIUANAAINYBIL W ALNTHRL
ANTIVAOUINU physiochemical waz biological

2158159151828 AUURBUNUEN8U-5UIAN 2563

activity 29981® Fan150571988UAULITIVOIY
Waunsafnazlaid cell proliferation assay lng
Jeiansiins v seadues adapted M-NSF-
60 cells MdaNszHUAY G-CSF aripafunns
wiazwieazldiSn1svnaeu viavessadild
Wnserunanisnageukanaanull vinlinans
ineianussatianusanataiu’” Feldwanun
FRNINAEEUAINLLT BT AUATARUT UL
dielfiiuiBassu Tnefnwwnanmgiuanya
Tunsnageu Wy USinausadildveaau seiu
aududuressegeildlunisveaau Tnevi
nsnageuAIugLURu reference standard F933
Fanntuldszosnailunsmageuysyane 27-29
ala mseruna cell proliferation ¥iléine azaan
sa52lae81uAT luminescence WAYILATILH
%’agaima%ﬁﬂmﬂiu Bioassay Assist version 3.0
1aelY Parallelline model s189MuUNaNISNAGEDU

o



I ! . = ™
wJuA relative potency UanINULNBLUUANS
A U 1 ada a ¢ & aca
guduindsntelun1simsei dudsnunyay
Tinan19iAsgvifigneas Jelaviin1snsivaey
ANUYNADIVBYITLUNITITMBTAY 9 FaranIs
MTIAABUANYNADIVBITNUITTTNWAUTULY
Fanudumie Ingnuinanigsiegaenilannsany
A o Y & Y = % ¥
nhunlddumunulunismaaeuinanseaul
FIUIUGRANNUU Vaueh formulation buffer
Yot usavyinliaunsanseiuls uansliiui
FFTAuIWIIzLaE formulation buffer lafina
ABENITNAADY UBNIINTUNITNAADUAIIUYNA DY
09D IUNITIRMDIOU 9 lAlA AMULTNYI8TIE
PILUUTTUTUREINY YINFIR19TUAULAE
ANULUTRTNU TN USSR oS
AsNAaaUANILTULEUATI nuInsiTudunsa
AABDAYINANTBEATAULUUTY 50-200% Hazdlen
FuUseansanuduiuswinnu 0.9979 AuAIU

aa P & =
Ya9IsaNsaldiwaai passage 4 014 20 wag
incubation time 9 27-29 ¥l449 ngNanISNAEaU
laifanuwanaiuaIInRaNISNAEaU @unsaleis
M TwdvIBunsgulunsinzia LS
Yasenflannsanusalule

asuwa

N1INAADUAIILLIIVBIL AN TARY
Tne 38 cell proliferation ity ensaeaey
AVIYNARIBIIINUT BWIvadeuiianud g
ALY ALTBLaEANAMUYESIS TneTian
%relative potency aglutaa 80-125% Faanansa
iR msgulunseuAuAMA
elaunsanusialula

naanssuUs:MA
VYBYBUAMNTUINGIANANTNITUNNE

o
[

il
arvayusuUszanasiethunldluns@nuiasil
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ANIIUANENSSUNISOMISIAET
Food and Drug Administration

AIsnadouAULSYUDVIAZUUDVAUTSAADGU Tagnisus:LTUUS=ansSMw
youMSasvnuAUAUIUKYAUYNSAdELNATA ELISA

Potency Test of Diphtheria Vaccine by Using ELISA Technique
to Evaluate in Mice Immune Response
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unAQsio

MsMAFBUANLLTRIBURlu eI s Ui TunsTUIuMsTid RveInTUsHIdY
Usgansnmindu Jagtulsundalnenaaeunuusivesinfudesiulsanafiulagds neutralization test
(US potency method) Tunyszin Galdnanisnaaeuduanszanalagliaansasyuduaiuiueuls
nsiamIsnsasaTineindauiulunyiiudnsiomaia ELISA FdlinanismaaouiiAiBsuiuna
Tunie International Unit (U) annsadimaundesisiwwiliniieuiunanisvaaeusesudnls 3uu
FadoniflenaumAiuiu ninmsrmadeuanugndsmesiinuit yaamsaseuiissdummidesi
Yoway 95 vesnen AuusilddAegszinefenas 50 fla 200 muderimunuesdnisewsiolan
Aszauinuiuvemuduinsseinfudiegiasuusiunuseauanuiiensesinduludnuvasdu
Bunss suufusssiugiduiuromyiuinsdetriumnsgiu nansmeaeudilutuieatu 3 ads
fAndsauumegu wazmdusyavianuulsusiu (%CV) wirduosay 1.15 way 13.81 muddy
NANSNAABUTEINITU Ut AndeauunasgIuviiiy 1.89 uaga %CV Wiy 8.42 drunansviadeu
Taogiase 2 au dandoauuinmsg ity 1.07 uaza1 %CV Wiy 7.03 wagliwuindirunnsaiu
ogafideddneadn (p>0.05) annsAneRanaEuandliIs a1 adeuTiiusansnw
JadudniBunspunmadenlunsmeaeudanuusiesinduleaiulsanefiuiiossiiulseavaam

v
a <=

‘U@\‘]}]Jﬂ‘%u %Qzﬂgﬂqﬂ'\liﬂﬁﬂigEJgL’Ja']ﬂqTV]@ﬁa‘U LLagaﬂﬂ’J']ﬂJLaﬂﬂﬂqﬂﬂqsﬁuﬁﬁﬁw (tOXiﬂ) ﬁfﬂﬁ ﬂﬂGU‘Lﬂu
JURBU neutralization 1@

o o s =l U = a ¥ a v a

AsiNALY: ’Jﬂ%u‘ﬂ@ﬂﬂiﬂﬁﬂﬂ@mU ANTUTLLUUNITASNANANNY WAUA ELISA

L 13
v Y q
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Abstract

Potency test of antigen or immunizing agent is an important process test of vaccine
efficacy. In Thailand, the potency test of diphtheria vaccines is a using neutralization test in guinea
pigs (US potency method) which the result is the estimation value, but it cannot demonstrate
the exact value. Development of immunological test in mice by using ELISA technique will get
quantitative results in international unit (IU) that can use to compare with the manufacturers' test
results. ELISA technique is an alternative to replace the former neutralization test (US potency
method). The method validation results show that every examination result at 95% confidence
level met the strength by 50-200% as adhere to the specification of World Health Organization.
The immunizing level of mice to vaccines varied with diluted linearity of vaccines and parallel
to standard immunizing level. The replicate test results on the same day at third times got the
standard deviation (SD) and coefficients of variance (%CV) at 1.15 and 13.81 respectively; the
replicate test during day was SD and %CV at 1.89 and 8.42. For the test results by two analysists
explored that it got SD and %CV at 1.07 and 7.03 respectively which it was not statistically
significant difference (p> 0.05). In conclusion, the study demonstrates that the method Products
results as efficiency. It can be one in standard alternative on potency test of diphtheria vaccine
to assess the effectiveness of the vaccine which it can reduce examination time and decrease
the risk of toxin exposure in the process neutralization.

Key words: diphtheria vaccine, immunological test, ELISA

unun

Tsenefiu iulsnindodounduvesssuy  aunwiadurousensimine Tagduldveaau
yadumela ianndeuvaiide Conynebacterium  Anrunssasinduilesiulsnnefulumynzian
1ne38 neutralization (US potency method)

FudunisvegeulBenunin nanismaaeudila

diphtheriae BigUnsauviauazdouRnduNTIUIN
oo d X d oy
fiwnweduesnunagluindsileilanasaty

Uszam iliiAen1sdniau Fednduguuseesdl  Wanwisadvusefiuiusuvesindusonuild

nsAvduvemsiumels Jelaveinlsanefiu
o bl a aa ¥ dy ! 5

p1vvibinadetiala Wevsnuluauwintu oy
g1anvagluaunvisedinevesUlieviveraniie
Ingliflonisienindunive (carrer) Anrafiu
liesenistisuitelaenssminniste 9 saiu
wsanareiulusrerlng®n Weoanaunsaiingiduia
manvisennismela vasienadnsieiuld
Taonsldaaugsmiu®?

v A U a o vV [l

Tagudesiulsnaefiugnitvualveglu
wnuaseasugiauiulsavesusemaluguves
Trgusw pefiv uiangdn lonsu Bwmnauazlasy
v N A9 o @ 1A v 1 = a
TeguiluTonniaglidaildineNaniuuinig
A151500gvRasy an1duTVIng nsuINeAEns
nMsunndiivhnlunisnsinlasgiiensaiuay

wamlsduiesrnUszananiisuiuiives Antitoxin
wnsgruriildanunsadnsieiwualiy (trend
analysis) A1Auussvesinduls™ Fnmmeaeu
ArAuussvesindullesiulsnnefuiiosdnng
swdelanliniseeniuduitunsguAeds lethal
challenge test Wagn1snTIamseaugiauiuly
symzlFadumsmaaeusUina Nansnadey
Alddloisuiuiaduinpsgruanaszimiedu
International Unit a1ansndeflsuszansnimes
nsaanfiduiuluinmsnls Wesananing
nsvIaLAaUnYAzLAAFosldnatunulunng
Yeeiug asrniseundislandanugihniadentii
naasundfufulumyiudngld®® owmnd

Y

AIdeRsladnuinisvegeussiugiAuiuueIny

q
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dudnsmewmeada ELISA esandanuazain
Mled1e 599N UALANTEELLIAYBINTNAABY
P1875 lethal challenge test WayNN1IMTIVEDU
mmgﬂé‘fawaﬁ%‘tﬁdﬁﬁu%dﬁ%mwmaau
Auussvasintulsanefulaenisinseiugiauiy
Frewmaila ELISA 4 fanumnzauitazanly
HuiBuassudniEniduviosufoing
agus:avn
WewanisUszidiununwiaduliosiy
Tsanofuilinalumheficuls annsadnszd
wwilduAmn W (trend analysis) vesinguls uag
anszeTIaluNsTUILNIATINIAT IR dwsulu
madenlunsmunuaunwipduilflulszine

s:L089UDSIVE

YDULYANITANTUIY

TunsAnsdidunisman1izveanis
NagUANNLIIaTInTulasiulsanafuain
nsnsvinszaugiauiilunyiivinslaemedna
ELISA 91n3n@usau (DTP vaccine) snanlag
U3 BioFarma Uszwedulafide fivhdinsia
Tuaondudinglul 2558 uagnsivaeuagnied
YaBlnglTingusan DTP fiakeaiu 1 sunisHEn

32ZLIAANTUNNT

naAL 2558 DawIgU 2560

515798

WumsiWaunIsnsmeseuauiLsaves
JagudesiulsanafiulaemyiesevissAuiiauiy
Turydiudng FENSMIEN1IZVOINISNAEDUT
witngauiureUuRnTg wagyinnisnsiaey
mmmﬂﬁawaﬁ%‘lﬁaiﬁﬁuiadﬁ%ﬁlﬁmamsmaa‘u
vmﬂmaa waiugn mmﬁalmﬂmﬁmm%mlm el
FupoumsAdusdel

1. MNUHUMSIAGEU IAnTIATURI0ENS TT
LINTFIU am‘mmaaa LLau’Jﬁﬂa‘Uﬂim?WEﬂﬂ’]ﬁ@i
2. Fnwiitemnannsfivnzauvesnsvndeu
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- nsgfupiauiulunytuing: msgedu
Adituresindulas fadusnnsguiiaznsydu
iiFuAu (Antibodies) lseufiuysiiumuses
AULULTY (Dose response)

- a5insEaundAuiulagds ELISA:

msrRuanu LT uRmIgauveasangg fail
i.  Standard diphtheria toxoid
i.  Serum wyUANS
ii. Standard diphtheria antiserum
iv. Peroxidase conjugate
- ayUisnaaey
3. ATINADUANYNABIVDIIT Usznaumme
AN3ATITABUAITIEN (precision) Tuiutfeniu
(within-day variation 3@ intra-assay variation)
#1197 (between-day variation) N1SNAADU
Wiguiiiguseninaiias e 2 AU (intermediate
precision) wagAuludunssvesnisnagou
(linearity)®"”
4. A1 havasuna

AERRISeI]
Iganmenmvageufivanzaudsil
1. nMsnsziugiduiulunydiudns Sniedu
foeg (DTP vaccine, BioFarma Usemedulailide)
ez IATu1MIgIU (National Institute for Biological
Standards and Control, Useine @ns19e10419ns;
NIBSC code 07/216) 73991998 Normal saline
solution (NSS) 5¢@U 1:4 1:8 1:16 whag 1:32
UnadlARImds (subcutaneous) I MAIVBINY
fudnsaneiug ICR Faududnfidvafiomneiug
(outbred mice) waguiwiin 10 s 14 n3w) Tag

a

aavymag 0.5 1adans ANUTeINaY 10 67

dwfunylungualuauaa NSS fag 0.5 fladans
NN 4 FUa9t vinsianzideanyiudng
nilawsiass wdnhundunendsunuiigaumgl

-20 paFwAed SEnINesanisin IR IEYisTaU
nfiAuiY

€
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2. M3A5IVIATLAUNNANAUAILTS ELISA
1399193ATULM5U Diphtheria toxoid (NIBSC
02/176) swansazany carbonate coating buffer
pH 9.6 Tudnsdu 1:2000 ldaslunqu 96-well
plate (Nunc Maxisorb) Nnviqu Usunsviguay
100 lsilasdns ¥lutsdigamadl 37 ssmwaidea
w1 Falue antudranandneansazans phos
phate buffer saline (PBS) -0.05% tween 20 (PBS-T)
Uainnsviauay 300 lalasans S1uau 3 A% annify
WaNsazae PBS-T- 5% bovine serum albumin
(BSA) mgqua 150 lulasansiiteliinduumsgu
findeuluvauinuuy wdhmaluvuiionmad
37 perniaidea w1y 1 92l Sawandne PBS-T
3 ade iBnEumyusiazifidonsdie PBST + 19
BSA Tusns1diu 1:16 uay Standard Diphtheria
antiserum (NIBSC 98/572) f.ieanade PBS-T +
1% BSA Tugnsndau 1:1000 viguaz 200 lulasdns
Tuun A dauandlunnd 1 uasvigen PBS-T +
1% BSA Tuad B-H nnviau Usues 100 lulasdng
msideananasdudiu 2 wh (2 fold dilution)
91num B-H udthluuiigamad 37 ssmiwaides
W 2 119 AsUiuaLd AN LR
WU anti mouse peroxidase conjugate 1gG
(Chemicon® Cat no. 12-349) 119319078 PBS-T
+ 1% BSA ludnsdau 1:40000 Tuwund 2 f 11
USumaviauar 100 lulasdes dwsuviugdisen
ﬁu%%l'wyauﬁjﬂi Wa anti guinea pigdd peroxidase
conjugate IgG (Sigma-Aldrich® Cat no. A7289)
19997968 PBS-T + 1% BSA Tugnsaau 1:10000
Tuund 1 wag 12 Ysinnsviauay 100 lalasans

dwiuiuf)isenniu Standard Diphtheria antiserum
Unianiigamndl 37 esmiwaidea uiu 1 42l
A1%WaN WaAN Tetramethilbenzidine (TMB
Life technologies®00-2019) Usunsuauas 100
lilasans Uniigrumpiiviesdosiulalvlauuas
Dunan 15-20 wifl ngauisesnenisifia 0.5M
H,S0, Usunmsvguas 50 lulasdng mnthuhiwan
Luguegandiuuas (optical density : OD)
finaenAdu 450 nm

3. NANITNATDUAIAINLIIVIITATY
AsAuiiAuiuvemyiuInsieinguieg
wiazauen i EiisuiuNa TR UiIANiY
vomyfudnsdeindusnnsguimnumieannis
WEunse Apukswesiegsiaduduenduing
(Relative) fuiaduanasguiiszsuauidiosiu
95% (95% confidence limits) lunieilu
International Unit (V)

N1SNAFRUIIUIU 9 YANITNAFDU LA
muLsediadulady 1276.12 1U/ml A1A
\eauuannsgiu 1.07 wagarduuszdviany
wusUsIu 7.03%

4. N1INTIVFIUAUYNADIVRIIT

4.1 MnagaUAMULTES (Precision):
FANsdesiufl 95% YesHANTNAREUIL STl
agsyi 50 f4 200% vesrANILTIRs ATy

N19NAEdY within-day variation
%38 intra-assay variation LaAINANITVAGDU
famsaii 1 Tneenideaunsnasgu uayAndudsyans
ANILUTUT LRI SMRAdeUT 3 addluTuiedy
A1 1.15 way 13.81% mudsiu

A13°97 1 WaN1INAERU within-day variation %38 intra-assay variation

s AU (IU/mU) Lower limit Upper limit

1 1,230.92 798.84 2,391.73

2 1,235.18 868.04 2,074.29

3 1,174.87 823.52 1,982.65

WGO-Mean 1,211.14 925.11 1,585.59
WGO-SD 1.15
%GCV 13.81

nugmgn - WGO-Mean weighted geometric mean

WGO-SD
%GCV

weighted geometric standard deviation

percent geometric coefficient of variation
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N15NAEBY between-day variation LaAAIHANITNAADUAINITIN 2 TagAlTeLuuNINTFIY
LaLANFUUSEANTAMULUSUSIUVDINITNAADU 3 ASIAN9TUALIAT 1.89 LAy 8.42% ANUAT9U

A9 2 WAN1INAEDU between-day variation

&

AN AU (IU/mU) Lower limit Upper limit

1 1,230.92 798.84 2,391.73

1,235.18 868.04 2,074.29

1,174.87 823.52 1,982.65

2 1,394.09 1,027.49 2,034.81

3 1,221.19 913.51 1,764.89

q 1,235.19 868.04 2,074.29

WGO-Mean 1,257.54 1,066.52 1,482.77
WGO-SD 1.89
%GCV 8.42

N1INAEY intermediate precision LEAAINANITNAFDUAINITIIN 3 LABNANITNAAD UV

[

Enaaeums 2 aullAandeauuiinsgiu 1.07 uagdudszansanuudsusiuingu 7.03% uagiletinag

NSNAABUNIIATIERAMULANA1INEDR LU UITANULANAeg9TiTud Aty (p>0.05) Aduandly
M1399 4

A9 3 [AN1IVAEDY Intermediate precision

Q’wﬂaau ased AIAIULTS (IU/mL) Lower limit Upper limit
Hvegeu 1 1 1,230.92 798.84 2,391.73
1,235.18 868.04 2,074.29
1,174.87 823.52 1,982.65
2 1,394.09 1,027.49 2,034.81
3 1,221.19 913.51 1,764.89
a 1,235.19 868.04 2,074.29
Q"w%a‘u 2 WGO-Mean 1,294.54 940.87 1,937.21
WGO-SD 1,372.73 963.29 2,173.48
%GCV 1,270.33 754.59 2,851.24
1,276.12 1,112.07 1,464.38
1.07
7.03

M15197 4 TeyalSEUEUNANITNARRUTENINENAGDU 2 AUGIY T-Test: Two-Sample Assuming

Equal Variances

Variable 1 Variable 2
F-Test: Two-Sample for Variances
Mean 1,248.573333 1,312.53333
Variance 5,605.452747 2,864.26003
Observations 6 3
df 5 2
F 1.957033468
P(F<=f) one-tail 0.371824117
F Critical one-tail 19.29640965
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An519 4 (99)

Variable 1 Variable 2

t-Test: Two-Sample Assuming Equal Variances

Mean

Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df

t Stat

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

1,248.573333 1,312.533333

5,605.452747 2,864.260033
6 3
4,822.254829
0

7
-1.302561911
0.116969286
1.894578604
0.233938572
2.364624251

4.2 pmsnageuaMsdudunse (linearity)
! A ada

NNNTVAFDUAINANGULARINNTNAFOUTS ELISA
wae relative antibody titre vas@SunyYIUINT
wUsdumusziumdudududunse uagluusias
A1INAEBUAN relative antibody titre U998
wydudnslunquitldsuiadusiegainiudu
Wunswuiunguilasuinguinggu

Jvisaduaz:oAusigna
AauLswesiadulesiulsaaefiuiile
nnsAnulfriveamsmageugeniiguan
nmnegeulngvUTinuniguiuvemyiiudng
Tuadinnzides Vero (228 1U/ml) Uszanas 5 wh
FasnnsAnwIves R, Winsnes wazanss finud
fiAngandtuszanm 10 wih® usstlenafitiade
FuanmEdu uansaiu MensedeUANIgNFDs
YRINIMAANNLIeYIngulesiulsanafusme
NFIATIEIIUTINMLBURVEAYBIMUAUIN TSR
Tadulnegs ELISA wuimanimadeunnafisssiu
Aandesiu 95% Tenagjszning 50 i 200% v
AANULsILTerimunvatesrniseunsilan ™
dlevihmsneaeusensipduluTusavnaietu
$1uau 3 mIneaey fAndeauumnmsg iy
1.15 haga %CV Wiy 13.81 N1InAaauan
ANNLSIVDITIATUAIDE1R NS TULAELIAA U

(Separate experiment) WU’jWﬁWLﬁmwummgm
WU 1.89 wagAn %CV Ay 8.42 d1UNa
msnaaeulaeiaTzt 2 au fAdeauusnasgu
Wiy 1.07 wagn %CV wiriu 7.03 waglinui
Hrnuusnaeiueglitud1Ag1sana (p>0.05)
Faiuldin FBansheszvimusuugiduiu
vomydudnsseindu g5 ELISA witidunou
nsneaeuludninaassdeiianuidoivugs
uF s AYBANLLUTUTIURSHAN S NARD LTS
ANLTB LagALAIUYEIIETAIAINGT 15%
Fefiotneglusnasing”
mMamameNuLTvesingulesiulsnnaiu
lngdinsgmUsunagliauiuvesmyiiuinsee
Jadu Tne38 ELISA wifazddliaunsandniass
sl menesld Snisdmsiienugsenlutuney
vesnInsesugiduiuiadulumyfivinsdifesd
nsduilodnnguuesmy uazdedvaananinl
tuInsAUIUTUanIzLIRReUNUYINNN TYIRde Y
WuiRefuisiaiu fio neutralization test us3sil
zlanan1TNAaULBIUSUIM aunTaIATIER
wuiltindsnaun s uenanilutuneunsvaaen
AuwmAtia ELISA 1Audaenin @11150Madaay
wagnsunaldnelu 1 Ju Jeagdisanszezina
nsvaaouadldieretion 1 duami Bnitsdsdsan
AnuAswoslnsifiazdesdudatufivres

64 THAI FOOD AND DRUG JOURNAL : SEPTEMBER - DECEMBER 2020



\Femefiulunszuauns neutralization §e uay
Yofiddyvoanaia ELISA Ao ansnsnuszyndld
F1SUNIINAEDUAIAMULTIVRIIATUT B9 Y
lsauangdnuazindudesiulsalonsusdaliivaa
(Acellulan) I¢f Tneinduiioglusuindusuneii
vanzéin uarlensu anansathdsuvesyiiudng
?jlﬂLa?_l’lﬁuu’]ﬁ’}miVlﬂﬁ@UW]ﬁ’]ﬂ’)’]ﬂJLLN‘UEN‘VI%

" il Tunaun1 v

3 Jagulalunsrnaes™
anmzfimunzaulunisnegau ELISA anadadld
VAN WUSEAUNTIeawesTRTuTLnzEy
Tun1snseRuniiauiy NsMszAuANTeVeY
F5umy ua antitoxin 1msg1u Alnaaey ELISA
widlerunssuiunstiugn szannsoansresa
yeamsnaaouadld nsAnenidenld standard
Diphtheria antiserum %ﬂl,m‘%&m‘ﬁumﬂmémmm
pufiasdnsewsielantdfvumnnsgiulindn
ilesanlalanansam antiserum wasgIUTRTey
nvydudngld Radiidelsnseiudai lifina
NITENUADNITIATIERAIANLTIEUANS (Relative

potency)®”

unasu
MTATIERAIANLSeIndulesiu
lsareiu lnen1sviseRugiduiuniemaila
ELISA # {uAsiltnanisvndeuiidusyansam
Fsonadudnuileitinasgwidumadenluns
nagouAIALLsIvesinduleaiulsanefiuiiie
Uszifiulseansnmvesiadu dsldnanisnagou
WJauSunaennunlunuae International Unit
anunsodninsesewiliunmunmvesinguld
ANTTHZIAINIINAGOU WATANAILEBININNTT
dur@eondulunszulunis neutralization 1@

el o L

uovina
\I9491NN1IATIVADUAINYNADIVRITT

lalevihnsvaseuiisuiuds challenge method
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N1SASIdPUANUYNADVISILASIK Indirect ELISA dHSumMsHIUSUeU
udufiuad Pertussis Toxin (PT) tudngdulonsuslalSisaa
Q2935 Mouse Immunogenicity Test
Determination of Analytical Method Validation for Indirect ELISA
Quantification of Antibody Titer against PT Antigen in Acellular
Pertussis Vaccine Using Mouse Immunogenicity Test
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unAnQyo

Sadulonsurialfwadindnluuszmalnedl pertussis toxin iussdusznoundn §ideTald
WL33N15MI99AULSIRD pertussis toxin TuiAgulaeds Mouse Immunogenicity Test (MIT) dudu
nsmsIavUSaILeuRUeRse pertussis toxin (anti-PT) Tnedaiadulunyiudnsuazindenilléun
P9IVNUHI anti-PT faewafia ELISA Hamsvadeunyuin Bidiamusumy aunsouonaamunnsg
Y04U310 anti-PT seminangunageuiunguaiuauls lnensmuaninnnuduiussenineusunm anti-PT
seAINIsgAnduLa 450 uluasianududunsslutisanundutuves anti-PT seming 1.95-
4,000.00 mIU/mL eanduusyavsavdusiug () uasanduuseavanissnaula (2) 1nnin 0.99 Ansain
Tumsindinsanindu 1.95 miU/mL wazAigegaminfu 4,000.00 miU/mL e fidesirnszning
7.81-500.00 mlU/mL nsvageuasLtiunuiaaNaaadeudmindegsening -2.11-2.37
nMsvageumITiBsliAduUsyAvEnauUsUTIueYTEMINe 5.57-11.51 NMInadeUALMUYesiTHe
nsasuulasanizeingg Seaduusavianunysusiu egsening 6.47-9.08 9NKANITATIAEEY
ATugneaedis nuhteyadraueglunusitanasensu wandiiiuinBifautuiiaugnies
winudndedeld aunsaliiduituasglumannainnginrusdasasaiinm anti-PT fMe3s MIT
iisldmuauanmiumuussirduveslonsusiinl fiwadldegramnyan
AdAgy: Trdulonsuriialiiwas Usunaueufvefse Pertussis toxin indirect ELISA Mouse

Immunogenicity test
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Abstract

Acellular pertussis vaccines are contained pertussis toxin (PT) as a major active substrate
component, which are produced in Thailand. Then, the researchers developed a method for
determination of the anti-PT antibody titer used to control the potency of the vaccine using
mouse immunogenicity test (MIT). The MIT is a non-lethal animal model designed to evaluate
antibody responses in immunized mice to the PT antigen claimed to contribute to vaccine
efficacy by ELISA technique. The validation method showed a good specification by separation
of anti-PT antibody titer between vaccine test group and negative control group. The linearity
was found at the range of anti-PT antibody titer from 1.95 to 4000.00 mIU/mL, with the coefficient
of correlation and the coefficient of determination were greater than 0.99. The lower limit of
quantitation was 1.95 mlU/mL and the upper limit of quantitation was 4,000.00 mlU/mL. The
range ranged from 7.81 to 500.00 mIU/mL. The accuracy had the percentage relative error (%RE)
between -2.11 to 2.37%. The precision varied from 5.57 to 11.51 percentage of variance
coefficient (%CV). The method was robust to the test system and analyzers, %CV was 6.47 to
9.08. Based on the validation results, the method demonstrates that the method is reliable
and suitable. It can be used as a standard method for the detection of anti-PT antibody to
effectively control the quality of acellular pertussis vaccine.
Key words: acellular pertussis vaccine, Anti-PT antibody titer, indirect ELISA, mouse

immunogenicity test

o

unun

o NE I3 2 a & s (1) a &

Trgulonsuviialiiwad (acellular) Wy lansu vdanauwad (whole cel)” PT tAutiu
Yaguinanandiuansatnemzusdivesiilde 138071 lymphocytosis-promoting factor 19u
lonsu Manunsansedulvisenmeaiagliquiulse diudszneundniunalnnisnelsalonsu uag
Ingdulszneuvendslensuiiisienuhuads  dunumdrAglunisnsedugiauiu dlasained
Ay lawn Pertussis Toxin (PT), Filamentous Usznaume 5 subunits Aa S1 019 S5 AwANANENY
Hemagglutinin (FHA), Pertactin (PRN) Lag

Fimbrial agglutinogen (FIM) Fa¥rFuiindnain

Tngduves subunit S1 1¥u A protomer 34
gulviglnd subunits 3u waziduduiioongnd
(active) Tidoidu A-B class fu S5 01 B oligomer
i1 52, 53 wag S5 evALVEIYA Uay S4 AR
(52-56-55-54-53) Wi Ine B oligomer vrwthil

wiavus¥nenafidiulsznevvedelensuy
uanansfuld daust 2 9 4 druusznoudiedu
wivsiifrgulonsusinldiwadardl PT uay FHA
Wudauusyneunan laeagldsauduiienvess 9219887 PT U (binding) U ciliated cell vas
vouonenutaruianzdniuirdusiuneiu-

yrangdn-lansuriinliiwad (DTaP) T9vamvaq

madumela da FHA dlanavunalvg) 367-kDa
5U hairpin-shaped Wawaidgszuumaiumela

Tadulonsuslialiwad ilrluisenildiicsyasd
PesniipdulRuMduindusiunefu-uianedn-

duuu eiminfinIzAv ciliated respiratory
epithelium vhlviduelensusgluszuuniusu
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melald® Welonsuiimswsauivlnuaznds PT
Fudu exotoxin f Biological activity ﬂiz(;ju
lymphocytosis ez pancreatic islet cell activity
suanienivililadesamiiuesnin lunsudn
TnFuresusazuTenaziinnuuananeiy tawn
P nvaEvesEeusFLTelensy A57lY
Tun1swdn 38015919 PT iy (detoxified)
nanewlu Pertussis Toxoid (PTxd) wayU3una PT
way FHA 7ilduanTadu vliiaduiidesnun
VDINANAINFA9Y (product-specific) dinase
Usvavismmuazanaaensevesinduiiguslan
aslasunsnsvaeununIn Ussavanmuesindu
lonsurilalSiwadnoundnsiusieangienasn
Sefutuneuiifmuddyuazsnduiifensa
AinsertudulaevesufiRnsnindy 993813
ATIRANLLTURIATW A lauNTUTEEIUN A5
afifuffunieueufvedrodulsenoutendelu
Jeguanvyiuinsildiuindy
Yanus:avA

1. iflons19deUnNgNABIwesitnTa
Anngrenuuseiadulesiulsalonsuriinlsiwad
A1875 Mouse Immunogenicity Test (MIT)

2. iilelfifuifunsgnilunisnsnaou
AMAIN Uszansnmn Usgnaunstunsideuen
wazAouNIsIMeTnTuLAaE U

S:l0guU35N1S39Y

3Bnsfnw

3191NMIATINNATIZHANAT N TER
piduiusiedou PT Afegluindu Tneaidvld
Usganuanusiutlenugnaniaduluusemeluns
Wawisnsnlaseidmsuianldluiesljianis
N13AIVANAMAINAIATT laeTTAuLsITRTY
lensurdlaldivad 1938 MT? Wunsesramsesu

a al o« L3 N a Y
wousuoAnevionyess (PTxd) NTIUNYAUINT

2158159151828 AUURBUNUEN8U-5UIAN 2563

figndansedusneindulensy viialsiead Tagld
wAtA Enzyme-Linked Immunosorbent Assay
(ELISA) (serology in mice)” wagldvhnisnsiaaey
AugNABITeIIETiimuN U uMANINATiveY
ICH Guideline® TngiisenisAnwAnumanzay
Yasislakn anududunsiaydiesnsinTen
AR g Fadaiaiaiing eauwty Anaies
WAZAUNUVDIID

#19LANLATEITUINTFIU

In-house PT standard for coating ELISA
plate (Bio-net Asia), Secondary antibody: Rabbit
anti-mouse 1gG (H+L) HRP conjugate Cat. No.
ab 6728 (Abcam), KPL SureBlue ReserveTM
TMB Microwell Peroxidase Substrate 1-component
(SeraCare), Bovine Serum Albumin (BSA) (Sigma
Aldrich), Sodium chloride (NaCl), Potassium
chloride (KCl), Sodium hydrogen phosphate
(Na,HPO,), Potassium hydrogen phosphate
(K,HPO,), Sodium carbonate (Na,CO,), Sodium
hydrogen carbonate (NaHCO,), Tween 20,
Hydrochloric acid (HCL) 37%, High-Purity water
Iag WHO Reference Reagent Bordetella pertussis
anti-serum (mouse) 1RR NIBSC code: 97/642
(WHO Ref. 97/642), Tagulansurialsivas
YoIHAN UM

NISLAIUNETT

1501935

1n15199219 WHO Ref. 97/642 ¢1g
Diluent buffer Tsflanatugusingu 0.5, 0.25,
0.125, 0.0625, 0.0312, 0.0156 Lag 0.0078 IU/mL

Coating buffer (pH 9.6)

1 Na,CO, twiin 1.59 A3 uaz NaHCO,
Ymitn 2.93 n%u azanedae Hish-Purity water
USing 800 mL Usu pH Tilan 9.6 Mg 1IN NaOH
%30 20% HCl wd3afin High-Purity water l1Asu
431795 1,000 mL
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Phosphate buffer saline (10X PBS)
pH 7.4

1 NaCl 1wifn 80 A5y, KCL Fwln
2 134, Na,HPO,+2H,0 dwith 14.4 n$y, KH,PO,
vwin 2.4 n¥u avanedae High-Purity water
U3uns 800 mL Usu pH T9le 7.4 e 1IN NaOH
38 20% HCl La239Lhu High-Purity water
TasuUTuIng 1,000 mL

Washing buffer (Phosphate buffer
saline with the detergent tween 20: (PBST))

Wesl 10X PBS U3ums 200 mL fiu Tween
20 Y3195 1 mL Turaudalidniu anndudy
High-Purity water TAsuUSHI®S 2,000 mL

Blocking buffer (3% w/v of BSA in PBST)

1 BSA thwiin 3 n3u winiluavanedne
PBST Usums 90 mL Tu volumetric flask au BSA
avanvn INUALAY PBST Irasuy3inms 100 mi

Diluent buffer (0.3% v/v of BSA in PBST)

Wad Blocking buffer (3% w/v of BSA
in PBST) U311915 100 mL fiu PBST Y3115 900 mL
Turaumlmdniu

Rabbit-anti-mouse IgG HRP conjugate

139914 Rabbit-anti-mouse 1gG HRP
conjugate g PBST Tudnsidau 1:20,000

IN HCL

Nall Hydrochloric acid 37% U3uns
20.73 mL fiu High-Purity water U3unad 229.27 mL
Turaumlmdiu

in5asdianagay

Microplate reader §u infinite F200 Pro
NANAUI VDI Tecan USLLNAGINLGDS LAUR,
Microplate wash: ImmunoWash™ 1575 &@nsousi
U84 BIO-RAD Useinmanigalasni §auniunu
gaunil 37 asAlwallea (C°) WanduTives
memmert Usgineaniusansisasigieasuil

nYaUINg

lgwuiiudnseny 5 §UaW nquag 16 M
$1uru 3 ndu dmdudniaTu nguil 1 dntadu
lonsunialfiwadiilidonioas (undiluted)
\Hungu High titer serum nauil 2 3ndadulonsu
gilalSiwadanudoas 1:6.25 WJungu Medium
titer serum wagngud 3 Antadulensuniialfivad
AUTDNY 1:15.625 1ungu Low titer serum
warldvuiiudng nquaz 10 f7 31U 1 nqu
Anmevhazany WWunguaiuau (Normal mouse
serum) lasAnLT1Y99M84 (Intraperitoneal)
#ag 0.5 mL ndsndansziugiAuiudua
35 Ju vihnsekdenanilausinaiiay 1 mL
thidenmnthuendiuusazngy Aufigamgil -30°C
iiesemsthluiiasgi

n1snAgay

199274 In-house PT standard for coating
ELISA plate Tiiladanududu 1.5 lulasnsuse
1a88m5 (ug/mL) Ay Coating buffer Tdas 96
well plate viguaz 100 lulasdns (uL) daluuy
flgaumgll 2-8°C 1w &3 plate e Washing
buffer 400 pL aums laasazane Blocking
buffer viguaz 150 uL thluusiignmgil 3720
Huszezia 1 990 & plate uwiildansunsgu
(anti-PT antibody, WHO Ref. 97/642) fn3euls
%%bmmﬂméﬂaju High titer serum, Medium titer
serum, Low titer serum LLazﬂajNMU@qumaz
100 pL thluty figamgil 37+2°C 1uszeziim
1 47133 414 plate w&uf Rabbit-anti-mouse IgG
(H+L) HRP conjugate 100 pL siavigu d1lUuy
flgaumnil 37+2°C iWusrezinan 1 alus 1 plate
waald 3,3, 5, 5' - tetramethylbenzidine (TMB)
peroxidase substrate (ready to use) 100 pL
soviau vilAndTG Funa 3wt udildds
IN HCL 100 pL sieviquiilevigaufizen (fagud 1)
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w@Saualunlueunle 1Ases Microplate reader
NrnugIAaY 450 wluuas AeuAveAsule
gMiiNAUINALRGY (Average) LazAaUTUTI

T Excel
NNIATIV | S 1133291 ibody
—L Loy Ag
2. 8
_‘_ s.nfou ab
4.8
* 5.1 enzyme labelled anti-Ig
+
6.8
S
7100 substrate 8 \111'
+

5UN 1 uneulinaaey Indirect ELISA

N1INAFIUAIINYNABIVBIITIATIEN
(method of validation)

AMnuludunse (linearity) : AoauUR
fiueniduguresesesdieTaulsdsududndu
Tnensetuanududuvesansiimdsdine

M1N154389198715019155711 WHO Ref.
97/642 vne diluent buffer 9MNAULTNTU 34000
faddumesiudunuagindefiaddns (miU/mL)
v 4,000 mIU/mL #821389194UU two folds
serial dilution +Ju 2,000, 1,000, 500, 250, 125,
62.5, 31.25, 15.62, 7.81, 3.90, 1.95 mIU/mL
PUEU wazvhe AT 6 SendLdy
Wlunageu Indirect PT ELISA 1014 five parameter
model warlns1zvitoyalag software VodLA3os
81U ELISA Uszilluanudunusseninninuiuty
LeuRueRiUANIgANALLAITIAINLIARY 450
uiluias (nm) Teeldauanguandudszans

2158159151828 AUURBUNUEN8U-5UIAN 2563

AnduNUS (goodness of fit with a coefficient of
correlation: r) fiadlMLINATN 0.95 UAEANNANNUS
LBUEUNTITEIINAIANUITNT UL URUDADIINY
mpnudiduseuiveniialalagldeduuszans
wanan13iindula (coefficient of determination: r°)
FodlA111nNnIT 0.95

Indnlun1sIadesUsunal (Limit of
Quantitation: LOQ) : sesiusuitudusigauas
seRumNuLdugIanvosansTiIsasmsIanule

NASNAFDUANILTUEUATI @315
SumsuesTasialunITInBeUsine (the Lower
Limit of Quantification: LLOQ) LLazmqwm
Ypialun1sIndesusunu (the Upper Limit of
Quantification: ULOQ) 1ngasaunannmuUugu
yosLaufveRfimaauazanutuiuesLouAued
figegn AduUszansanuuUsUTIL (Coefficient
of Variance: CV) laiifiu 20% wazAnaupannieu
19S5 (Relative error: RE) U89ANULUNIY
WOURUBANINIZIUBETENIN 80 D19 120% (20%
Relative error)

AwalAa1n RE = [BC-NC]/NC

1ne BC (Back calculation anti-PT
antibody concentration: 1U/mL) = A3LUNTY
YauegeiildannnsnTatingz

NC (Nominal concentration: IU/mL) =
ANUTUTUANTHINTFIY

Nde (range) : ¥19U9INSIFU 29984
autuduTsasaaasfisdadnele e s
sriumudiutugeanuassaaiisinsegvidy
ie1 linearity, precision W@ accuracy glunau
YU

nnsnadeuANludLATUaLIndR
TunsindeUSine awnsadeniidetefivanyau
Tnefiarsanananududuresouiveniiden
8g3¥1i19 LLOQ uag ULOQ fwiuaanuidiudy
YosaIAsgIUeEetion 6 A tneAduUsyAns
AMULUTUTIN (CV) LA 15% wagaal
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AmLARUdNTS (RE) vasaududuueufiven
UINTFIURYTENIN £15%

AMUINNIE (specificity) : AnaUUR
fiueninitaglinevaussieansduilillvasiidngs
Anw1 NAFUNIAT Anti-PT antibody 91u7u
AGGH

nguit 1 \JudSumydudng High titer
AMULTDRN 1X, 4X, 16X, 64X, 256X, 1024X,
4096X hay 16384X

naud 2 10udSumyiiuing Medium titer
AULADANY 1X, 4X, 16X, 64X, 256X, 1024X,
4096X hay 16384X

nauit 3 1 JudSumydudng Low titer
ANULIBINY 1X, 4X, 16X, 64X, 256X, 1024X,
4096X Lhag 16384X

ngufl 4 Wudsumyiiudng Normal mouse
serum AABIN 1X, 4X, 16X, 64X, 256X,
1024X, 4096X ey 16384X

ﬂfjuﬁ 5 19U Diluent buffer Anudeans
1X, 64X, 16X, 64X, 256X, 1024X, 4096X uaz
16384X

nauit 6 1uasuInTgIL WHO Ref,
97/642 AUABAN 64X, 256X, 1024X, 4096X
Wy 16384X

d1AgANGULES (Absorbance: OD)
UABZAUADNUIUTTLIUANLAUNUSTE RIS
Signal to noise (S/N) ratio fiu Serum dilution
FaazuansmuuanaeiusEinangu Tnedsy
vyiudnsfigninnszduisfadumisuans
response lusgdiugs luvazfinguaiunuuand
response Tuszdiumi wazlilaisnu response
Tu Diluent buffer

AL (accuracy) : AnuanRTIUDN
anulndifesvesriiinsedlameisiuaénada

¥11N15L39919 WHO Ref. 97/642 ¢a¢
diluent buffer 91nAUTNTU 34000 MIU/mL
w500 mIU/mL wdaFea19uuy two folds

serial dilution 1Ju 250, 125, 62.5, 31.25, 15.62,
7.81 miU/mL anudnsty uasshaosmnrarnudiudiu
IUIUAIUNITNAADU UINANITNAFDOU UIAIUIN
AALAAIALARELELTINS (%RE) vesrandud
WOURUDANINTFIU ABadlFagsyning +20%

NNSNATOUAUTIBINTS (precision) :
AnauRTuaNNINTEBYBIAURAYATIAT N
fseus Anade

M5 lusuieatu (repeatability)

IN1IAdUA1 Anti-PT antibody titer
‘Luﬁaasﬁw%%’mmﬁu%’mmju High titer group,
Medium titer eroup, Low titer group Wag Normal
mouse serum laevadauluiunagiiaifeiiu
aehatiousuuaunImadey Mntahmilean
FnaAdUsEansauLsUTIu (QV) Swsdos
HAlaiiAu 20%

nsAaszidrnety (reproducibility)

IN1INAdUAT Anti-PT antibody titer
‘Luﬁaa&ha%%wgﬁuifmmju High titer group,
Medium titer group, Low titer group Lag
Normal mouse serum lagvagaumsiulagaiu
aﬂw&ﬁaamm%q axnilsnsvageu 9ntuthen
Flusnaeduussansanuudsusu (V)
Favzdoadelaiiu 20%

AUNUYBSTT (robustness) : AnLENTR
fiuonanunureddidednsiudsusamse
Jeavuannustszmsivaniidvualy e
vanefanuantifiuenszfuanufissuesua
Aaszaiitldannisindinieldgiaszsivie
anmeiiudsuly

AT 2 AW IMIVAERUAT Anti-PT
antibody titer Iuﬁaaéﬁﬂ%%'umju High titer group,
Medium titer group, Low titer group ke Normal
mouse serum lAENAFBUANALAILNITNAFDU
YnaiildaniedesnumnduuaduUsyans
AMULUSUTIU (CV) Aviusnasisansuld laiu
20%
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WaMSANU
asnadauanududunse (linearity) 3nYaya (Fam151971 1 uaz é‘fﬂgﬂﬁl 2) WU
nan1snaaeuandudunsdagldans  flAn goodness of fit with a coefficient of
119557U WHO Ref. 97/642 fimnuidiudu 4,000,  correlation () 1a@eivinfu 0.99993 wazdien
2,000, 1,000, 500, 250, 125, 62.5, 31.25, 15.62, a coefficient of determination (") iU
7.81, 3.90, 1.95 mlU/mL 971131 6 R ea T T 0.99987 é’qgﬂ‘ﬁ 3

AN5199 1 NaN1SVAaUANIlUEURTIAIEmATA Indirect PT ELISA

No. Nominal Back calculation (BC) anti PT antibody centration Average SD cv RE
concentration (mIU/mL) (mIU/mL)
(NC) Rep1l Rep2 Rep3 Rep4 Rep5 Rep6
(mIU/mL)
1 4,000.00 3,968.60 3,765.30 3,785.00 3,753.30 3,832.40 4,071.30 3,862.65 128.95 3.34 -3.43
2 2,000.00 2,023.50 2,272.20 2,125.10 2,072.10 2,068.70 1,996.60  2,093.03 98.28 4.70 4.65
3 1,000.00 991.17 921.78 1035.00 1077.10 1017.40 965.30 1001.29 54.52 5.45 0.13
4 500.00 505.00 501.09 473.00 471.63 488.69 514.92 492.39 17.68 3.59 -1.52
5 250.00 248.90 256.79 247.78 243.68 248.32 249.71 249.20 4.27 1.71 -0.32
6 125.00 122.32 123.84 129.83 129.36 126.99 124.95 126.22 3.03 2.40 0.97
7 62.50 64.80 61.49 61.75 63.49 62.51 61.16 62.54 1.39 2.22 0.06
8 31.25 31.54 32.27 31.30 31.37 32.13 32.10 31.78 0.43 1.36 1.71
9 15.63 15.12 15.04 15.17 14.55 14.53 15.51 14.99 0.38 2.52 -4.13
10 7.81 7.44 7.75 7.92 7.71 7.82 8.05 7.78 0.21 2.65 -0.38
11 391 3.85 4.45 391 3.94 3.77 3.63 393 0.28 7.11 0.39
12 1.95 2.20 1.66 2.05 2.25 2.24 2.00 2.07 0.23 1092 6.02

Indirect PT ELISA standard plot

Anti-PT Antibody Standard Curve

25

0D 450nm

05

1 10 100 1000 10000
Antibody Concentration [mIU/mI]

¥

Grp. 1: A=0.029848 B=0.76181 C=274.14 D=2.0243 E=1.0732 d=0.0047869 r=0.99997
Grp. 2. A=0.05194 B=0 92047 C=99.888 D=2.1303 E=058537 d=0.011274 r=0 99984
Grp. 3. A=0.05342 B=0.96346 C=75.828 D=2.2517 E=0.46546 d=0.0089773 r=0.9999
Grp. 4: A=0039817 B=0 87581 C=119 49 D=2 0992 E=0 73348 d=0 010719 r=0 99987
Grp. 5: A=0029724 B=0 78387 C=309 D=19917 E=1 3678 d=0 0058166 r=0 99996
—*— Grp 6. A=0.053026 B=0 91503 C=108.42 D=2 0829 E=0 68667 d=0 0051407 r=0 99397

}

JUN 2 Anudumiussendneanududures Anti-PT Aumnsganduuasiiniiue1inau 450 nm (Linear
Relationship of Indirect PT ELISA)
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150000 e
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o
.
.

.t
.o
.o

BC (mIU/mL)

JUN 3 ANUAUTUSTudUn3I52nIe nominal anti-PT antibody concentration (NC) unu Y fiuen

back calculated concentration (BC) wnu X

InANalun1sIngsUsuas (Limit of
Quantitation: LOQ)

A1 the lower limit of quantification
(LLOQ) waig the upper limit of quantification
(ULOQ) fimnsandadrinanlunsindeiaunm
(LLOQ) uazdndnfinasgalunsiniaUsinm (ULOQ)
ndeyamsnafl 1 A LLOQ uaze ULOQ whity
1.95 mIU/mL (%CV = 10.92, %RE = 6.02) iLag
4000 mIU/mL (%CV = 3.34, %RE = -3.43)
AR

N&d® (range)

NnMsnaaeuANLludunswasindin
TumsIndeiinn awsadenidetsiivuyay
TneRasanideananuduturesueuiveniden

9gj3¥1ine LLOQ way ULOQ A ndayan1snei 1

gAnAnuduturesEnsumsgIu 7 A1 Aeuouiuef
aududud 7.81, 15.63, 31.25, 62.50, 125, 250
kg 500 mIU/mL taedl 9%CV winfu 2.65, 2.52,
1.36, 2.22, 2.40, 1.71 uay 3.59 MU0V uae
3f1 %RE 1infiu -0.38, -4.13, 1.71, 0.06, 0.97,
-0.32 1ag -1.52 AuaInU

AMUINIE (specificity)

NANITNAADUNIAT Anti-PT antibody
Fumyiudnsrignannsesdusieiadiu (High titer
group, Medium titer group, Low titer group)
WUIIAUAUNUSTZUIN S/N ratio U Anti-PT
antibody Tu Serum dilution wans response
Tusyduiiganin@sumyiudnsnguaiuguesis
oo waglinu response Tu diluent buffer

AU 4
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40.00

35.00

30.00

2500 &

S/N ratio

20.00 N

Indirect PT ELISA: Specificity

—#— Diluent buffer

—8— Normal mouse serum
Mouse antiserum standard

—i— High titer antibody

Medium titer antibody

. —&— Low titer antibody
.
15.00
10.00
5.00
000 ® @ = & & & -
1X 4x 16X 64X 256X 1024X 4096X 16384X

Serum dilution

g‘d‘ﬁ 4 A NFURUSIENINE S/N ration AU Anti-PT antibody TuSerum dilution

NNINAFIUANNLIIULT (accuracy)

Han1snadau WHO Ref. 97/642
AALULUU 7.81, 15.63, 31.25, 62.50, 125, 250
waz 500 mIU/mL 91UU 3 NTNAEDU LEAIAN

%RE v84 Anti-PT antibody 11U -1.19, 2.37,
-1.89, 0.09, 2.10, -2.11, wag 0.14 A1UaIAY
AIM1519N 2

A15719% 2 A1 Relative Error (RE) Tun1sneaaauminuukiugnvesis

Standard Anti-PT  Assay 1  Assay 2 Assay 3 Mean SD Qv RE
I1gG antibody
(mlU/mL)

7.81 7.56 7.81 7.79 7.72 0.14 1.82 -1.19

15.63 16.53 15.77 15.70 16.00 0.46 2.90 2.37

31.25 30.04 30.68 31.26 30.66 0.61 2.00 -1.89

62.50 62.93 62.75 61.98 62.56 0.51 0.81 0.09
125.00 126.65 129.55 126.66 127.62 1.67 1.31 2.10
250.00 247.47 238.83 247.84 244.71 5.10 2.08 -2.11
500.00 502.34 513.56 486.24 500.71 13.73 2.74 0.14

nsNAFaUANULTIES (precision)

MRSl eIy (repeatability)

INNIINAFDUAT Anti-PT antibodly titer
1u€1’3@&im%§m&ju High titer, Medium titer,

2158159151828 AUURBUNUEN8U-5UIAN 2563

Low titer wagnaumiuau luiuuaziaiediy
2Y9UDYTIUIUAIUNTNAGDU A %CV WA
5.57, 11.51, 7.81 uag 4.46 f1Ua10U
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MsAAzRgineu (reproducibility)

INNIINAABUAT Anti-PT antibodly titer
"Lué’f’aash\i%%"mfcjm High titer, Medium titer,
Low titer uagnguAIuAx f193u Laglaaiu
FIIUAUNTNNEBU 1A %CV Wwiniu 10.97, 7.53,
8.77 way 17.23 Aua1au

NISNARBUAMNNUVDIIDS (robustness)

HANSNAADUIINGIATIE AR iR
Anti-PT antibody titer Iuﬁaaﬂﬂa%%"uﬂaju High
titer, Medium titer, Low titer LaznauAIUAN
AUAYEINNITNAADU bAAT %CV WA 7.62,
6.47, 9.08 Lag 18.93 AUAIAY

pAUSIgna
NNNaNIIVeaRUluNNIITNoTHNE
Wulumunaeinvuaveausaznisilinesuana
ifiuI FBesiaseianuuseiadutoatulsa
Tonsuriinliiwaanedd Mouse Immunogenicity
Test (MIT) Aldiaunduilfianugnionmnya
anansathanldmuruaunneuwseirdutosiu
lsalensuriinliwaa lngldnaila indirect ELISA
TunsnsrauseiliuseAuauuduYoLa uRUDRA
Tudsumydudnsldsunsannszsuglduiuse

q
=

Yagutestulsalonsusinldiwadid PT (Ju
duusznou DuaEATausnzkayAILiug
A101509IUUNTEAUANUTUT UV IO URUBA
Tudsumydudnsiaenanismaasuanudmy
wandbidiuhsziuanududureseufivenludsu
myfudnsildsunmanszduseadugaininludsy
wyfudnsfildsumsansedazane

39814 35 MIT 1UwiBnne serological

Y o

WIANTEAUAMUTLTUYD LD URUBAN LT AU

Y a o A

999151078150 Faduisifentudnaniag

u

Tetanus toxoid, reduced diphtheria toxoid,

Recombinant acellular pertussis vaccine (Tdap)

Ingindulesiulsalonsurialswaditnunsu
< v A & a 13 a a a 3
Widedusiui waslulszma iWuriiniaouduuum
= & o Y] = s o

gaduindulesiulsalonsuriinlswaddinsn
Alaiamudulagtdnidelne nMsmavaguamnImn
Tadutiosiulsalonsurialsigadaiuadnunss
19738 MIT wliosa1ndudsAdunzaondniua
lngiiduuarinaninguldansunsgruriinmeniy
& innassfenyiuinsnilateiiug uazuvas
YgreuganInaaeINLauieIiy Jady
Aundeuresnsnageuaseiu dwalanteym
nsfindunalunsdildisnsiaiasizranienu

a v av va v =

nan1sIefladaugenndesululunuinig
W AUAUNANIINTIVADUAUYNABIYBITTAN

€

a |

HAR dIuANANiUTENI NN RERA U TuAD

MIUTTAUANIRI B TRTUNUN lUNTE AU

17

fquiilunutuing leggnandaduldnisnseau

q

&> D e

v a v

sedugiidulumyiiuinssiuudenudenns (1:1,
1:2.5, 1:6.25 uag 1:15.625) dwumnagideliingu
nssusEAUQRANlUMIUIN ST LIUALAININTDNS
(1:1, 1:6.25 wag 1:15.625) L@ bgAINULIDAG
AUt URILAYINY AB 111 wag 1:15.625
Wusatuiunagudn osaindedidanis
Sruudnineans yaang wazsudssanauildly
nsmadey Favtdermuavetesdnsewnsielan
Aszyliinannsaldanudonsiimngaumis
anudendlumsnaaeu® Tnedndvinrundesiy
LRI

N5ANYIAIUYNABIVRIITILATIEA
pnuwsise PT Tutrdullosiulsalonsusiialiisad
#2875 Mouse Immunogenicity test danwnsa
luusmaiannanugnieweisiasei
amnuusiowoulauduluiadutlestilsalonsu
wialiwadle saudenisunluuszandlddmsu
MsATIAT T sERUQuANUN AT s En Y

upiifuiuannuyudnlasuindueiingien

q

G
NIV

76 THAI FOOD AND DRUG JOURNAL : SEPTEMBER - DECEMBER 2020



asuna
IWNINTINIATIERANULITIATUT Y
Tsalonsuvialsiwaa (Anti-PT antibody titer
determination) #1835 Mouse Immunogenicity
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Abstract

The objectives of this quantitative research were to survey a level of knowledge,
attitude of online cosmetic consumers toward online cosmetic advertisements, informed perception
and their opinion on consumer protection operations in Thailand. This study was conducted
385 online cosmetic consumer samples who aged 20 years old and over by accidental sampling.
Data was collected an online questionnaire between July and September, 2019. The results
showed that the online cosmetic consumers had overall knowledge about the cosmetics and
cosmetic advertisements in moderate level. More than 50% of consumers had incorrect knowledge
about cosmetics advertising message as “they believed that it can tighten sagging skin, the
advertisement of cosmetics were approved by the Food and Drug Administration (FDA), and
the notification number of the cosmetics was a thing which confirmed efficacy and safety”.
The consumers also had overall average of attitude toward online cosmetic advertisements in
a moderate level at 3.15 of 5 total scales (1-5). The consumers’ attitude on cosmetics review
was good, but they were bad at attitude about over-claimed advertisement. Only 42.3% of them
stated that they were perceived the cosmetic information from FDA; the main channel for this
perception was television. The top three channels that affected on their perception were television,
Facebook page (Fda Thai), and activities/campaigns respectively. In addition, the overall consumers’
opinions on the FDA operations of information and public relations about cosmetics were a good
level, while the trend of contents and formats was a moderate level. Finally, the consumers’
opinions on the FDA operations of cosmetics control were a moderate level with the minimum
score about speed of cosmetic surveillances and litigations. Therefore, the FDA should improve
media format contents and progress their speed of procedures to control and protect consumer
promptly.

Key words: informed perception, knowledge, online cosmetics, attitude, FDA
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Abstract

The objective of this research was to study the legal knowledge about produce drinking
water in sealed containers of supervisors who control procedure, as well as other factors that
related to the quality of drinking water. The data was collected through questionnaires to 363
manufacturers of drinking water in sealed containers that operated under the authority of Area
Health Office 3"; they returned 156 samples. Besides, there was collecting drinking water in
sealed containers at 112 manufacturers by the whole 5 Provincial Public Health Offices to find
relation between knowledge and drinking water quality. The result found that the supervisors got
the legal knowledge score average at 13.71. This fisure was lower than the technical knowledge
score average at 19.98 with statistical significance by P<0.01. A difference of knowledge score
average in each province was minuscule. Moreover, when the study compared a relation between
quality of drinking water and the score of legal knowledge, production supervision knowledge,
and overall, also other factor: gender, education, income, location zone, raw water source, and
produce systems, it was found that the overall knowledge scores in all areas and income level
significantly related to the quality of drinking water in sealed containers with statistical significance
by P=0.017 and 0.019 respectively.

Keywords: knowledge, supervisors, drinking water quality, drinking water in sealed containers
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