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Generic Biosimilar Biologic
Manufacturing B Mostly smaller chemical B Sensitive to production process M Sensitive to production process
molecules-less sensitive to changes-expensive and specialized changes — expensive and specialized
production processchanges production facilities handling living production facillities handling living
B Produced by using chemical cells (mammalian, yeast, bacteria) cells (mammalian, yeast, bacteria))
synthesis B Highly sensitive to manufacturing B Highly sensitive to manufacturing
B Reproducibility easy to establish changes changes
B Reproducibility difficult to establish B Reproducibility difficult to establish
Clinical B Limited clinical activities, often B Extensive clinical trial activities, B Extensive clinical trial activities,
Development only Phase | studies including Phase | and Il studies including Phase I-ll studies
B Short timeline for approval B Phamacovigilance and periodic B Pharmacovigilance and periodic
B Development costs up to 5 m$ safety updates after launch needed safety updates after launch needed
B Enrolment of around 20-100 M Development costs around 80-120 M Development costs around 350-800
subjects m$ m$
B Timeline of 6-10 years B Timeline of 6-15 years
B Enrolment of around 100-1500 B Enrolment of>1.000 patients/
patients/subjects subjects
Regulation B Needs to show bioequivalence B Regulatory pathway defined for B Highly regulated like all innovator
B Abbreviated registration Europe (EMEA); not yet in US (BLA) drugs
procedures in Europe and US B Needs to demonstrate “comparability”;

B Automatic substitution allowed

currently no automatic substitution
intended

flan Biosimilars—Emergence of a third market dynamic between original products and generics®
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Abstract

This qualitative research was sim to study the characters of current post-marketing
control system in regional areas and the user requirement of information system in supporting
the post-marketing control system in regional areas. Data was collected between April-August
2013 by interviewing of 30 Food and Drug Administration specialists and focus group discussing
among 60 health product control officers from Food and Drug Administration and Provincial
Health Office. The result showed that the current post-marketing control system was
complicated and also communicated by using the official documents rather than the
information system. Moreover, the current information system was not covered and connected
among central and regional areas. The required information system was to support 6 characters.

Those were the post-marketing product complaint, inspection of Good Manufacturing Practice
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(GMP), examination and evaluation of product quality and analytical result, supporting data
linkage through web service, supporting the mobile application, and keeping effective system
security. This study suggested that the pilot study of post-marketing control information
system should be started in some appropriated areas to evaluate the limitation of developed

system for further improvement of this information system according to user requirements.

Keywords: Health product, Information system, post-marketing control
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Abstract

This research aims to study consumer behavior toward drugstore, comparative study of personnel
characteristic with consumer attitude toward drugstore and relationship study between
consumer behavior and attitude toward drugstore in Mueang District, Phang Nga Province. Data
was collected from 400 working age people between 15 — 59 years old by convenience sampling
from 1 - 31 March 2013 by using questionnaires that the researcher created. Statistics used were
mean, percentage, standard deviation, student’s t-test, One way ANOVA and Chi-square. Result
of the study revealed consumer behavior for drugstore service usage that the most frequency
of service usage per month is once or less than equal to 70.7 percents. Period of the most

service usage is 18.01-24.00 pm equal to 52.7 percents. Percentage of service usage in the same

3
A
(@]
%)
-
[=
=
—
n
)
-
v

drugstore for sometimes is equal to 38.5 percents. The service usage of consumers is medicine
perchasing equal to 56.89 percents, medicine usage consulting equal to 18.85 percents respectively.
The most purchasing method is dispensing by the patients inform pharmacist about their
symptoms equal to 69.3 percents.The most purchasing item is medicine equal to 88.3 percents,

most of medicine is analgesic and antipyretic drug equal to 77.0 percent. Next eroup is medicine

for skin desease equal to 4.8 percents, respiratory medicine for 4.2 percents and gastrointestinal
medicine for 4.0 percents respectively. Attitude of the consumers in the samples are found
that there are five levels of attitude, the first level is personnel ,the second is location, the third
is facilities, the fourth is price, the fifth is products and those level’s mean are 4.74, 4.57,
4.43, 4.32 and 4.13 respectively. By the way, comparing between attitude and personnel
characteristics found that different gender have different attitude toward drugstore with
statistical significance level at 0.05 (t=2.489, p =.013). Relationship between the same drugstore
service usage and attitude toward drugstore of the consumers is that statistical significance
(X2=9.672,df.=2,p=.008). Also, type of products which purchasing from drugstore is related
to attitude toward pharmacy with statistical significance ()’ =11.885,df.=2,p =.003). However,
frequency, period, purchasing method are not related to attitude toward drugstore with

statistical significance.

Keywords: Drug store, Behaviour, Attitude, Consummer
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Abstract

The purposes of this study were to determine the consuming behavior, attitude, perception
of Rayong consumers and the instant coffee plus nutrients sold in Rayong. The sample group
was 400 people, aged more than 12 years old in Rayong province. The simple random sampling
method was applied for the sample group. The instruments used in the quantitative data
was structured interview questionnaires. The percentage and mean were the parameters used
for statistic analysis. The qualitative data was conducted by surveying the label of instant
coffee plus nutrients in Rayong, which was used to be data input for 80 zone 9 health inspectors
conference by using content analysis method.

The result of the study showed that most of the consumers had perception about the

X
m
N
v
-~
[=
=
-~
n
o)
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w

product and it indication such as whitening, lean and slim body. The main channel for this
perception was television and most of the consumer’s attitude agreed for more strictly
regulated the instant coffee plus nutrients than general instant coffee. Most of the consumers
need the product detail from product’s expert at buying point and most of them disagreed

about gaining the nutrients from drinking the instant coffee plus nutrients, consume this

product for good image and the instant coffee plus nutrients 53 brands in Rayong and used
this data to be tested for public health Zone 9Th inspector training. It was found that 49 labels
were improper in labeling categorized by 4 criteria that composed of name, figured, nutrition
labelling and beneficial claiming. The inspector conference had some comment about the food
regulating system such as differentiate the instant coffee plus nutrients from general instant
coffee by regrouping this product and balancing the information between the commercial
enterprises and the nonprofit organization to meet the equilibrium of information in social media
by strensthening the knowledge base society in consumer network. The internal process of
regulator both Thailand Food and Drug Administration and provincial public health offices have

to improve the law enforcement, technology and human resource development.

Keywords: The instant coffee plus nutrients, The equilibrium of information

The indication of nutrients, Zone 9 health inspectors.

-
[ 42 FDA Journal : January-April 2014

FDA 1-2557 - by fon.indd 42 23/5/2557 16:10:13



UM

unIMsailagiu enudenlundnsiom

nuUgsdSaTisnnTunszguslae
FRaNIANNaEAIN UMIUSINATEENge T INaLeY
Fanidou Andewudlna measuasisznauniu
A3 tena AndeyamanismatanuaaInn LN
1ud 2553 fyarmanadfisdudu 28,700 Fuum
aananuyl 3 3u 1 Wusanaiifunalvgfigediyan
manAUsYANR 12,000 ATUU ABnEeLinSeuR
%39 RTD (ready to drink) 8,300 a11UM NLHiKS
d1593U 4,500 Euum uazRaAnULlEAYA M
1,300 @UUIM (HUTUALTINAN, WUTUA-USTEY,
ap1u3g N3, 2553) AAtlubesvesguan
gniesenuglubesueinuemaugUszneuns
drundlduinnssulundnfaeisionisiiia
drutszneulseianansemsluiniosiusisnann
wazdinisduasunisvieaiunisseyluaain w3
Tarwaun siide deanesngg Saduinguszasdiiem
AsvinegiumnusoamssamnBnmu vie qvisnsiu
SEUUUSEAMATIEITUFUOIMINEUATILN UM Usiag
smavngun LY Wy vl anthun Husu
IngdoAuuanIasINAMAINa1I9 lIUTINg Inense
uazinanseenudlesnmsmslunsiiuguatinin
viazvanuseeglunineissuvaudunsosuilaa
Linsoumguidiudene Jgmsananiniuszeziaiun
WBANAITIUNITTUFVRIAIs 1Ty dn1Teausy
fuvnaafaudadniundnsagunauasennisd
Fnquszashlansa dainveskanfasmensuthiaue
Hanensanieden vadulununguanowasdFu
nguang Usingnisad Qﬂ@?ﬂﬁﬂmmw nsunLEue
HARANIFINA1I N UTENOUNSHANUWITNE AL
luszavla n1smvau Mavlundndueifaingd
yosmpasgitemnuuaende aulszlovideduilag
winzauvelal wazmseed nisiidumsludesd

agslsilon1sAuATaeEUsLAA

FDA 1-2557 - by fon.indd 43

@lqﬂ%a\aﬁ

1. AnwngAnssunisusiaaniundnsagy
HEALENTOMNS

2. AnwwiruaRlazn1T3UIvRIEUTInANIUN
di3agunanansemsiitonasugunm

3. dsaniswanaainniundnsagunas
GRERRVRE

4. Fnwinsidunsmuauiiuvessiou
wandseengnalnvesndndmuainiundniagy
HALENTOMNS

AaNTANBN
Wunisfinunideidedisialugavfion
nunus-dsman e, 2550 TagUsgunsild
Tunsfnyide adsilidudszanauiiondvogluin
Jawinszeos ameuasnds Alenedud 12 Tiuly
lnen13duegnedng (Simple Random Sampling)
1¥gnsvos Taro Yamane fisziunraidesiu 95%
einquenegne 400 A 9INFIUUTEAINTININTEER
117U 643,649 AU
msfusIusadoyaduiduioyadeUsinm
TWuvvasunmduaiosiiouazdruiidudeya
Bapaunlgnistuiinnsaunun uasdunival laun
Hoyavialu ms3uBesmun wadnssumsuilaauas
ﬂ’ﬁ%@mLLW??’]L%E]EﬂNﬁZJmimWﬁ VirARvessyTU
somsAunuNdSagURaNaNTOISLUY N Tyal
fitlumsfnuni Emmhluli wnthngumudieses
Juilnaliidedniiiunazdeiauonusiiiousuusdls
wanzausean mituiivsssdu wagldhlunasedd
fulsrradludwminssees wnduhunyihnmsieswni
maadalasldlusunsy SPSS meAAImLileg
(Reliability) l#AnAanandies (Alpha) = 0.68
TRYARUININITANTUIIUATIVADUREY
sz Tandndaeintuddnsagunanaisoinis
VRIRONENAIAYRINGLINUANATIIUIINALALINEY

o o I
ANFAITDINNTUALYT QUULADULNTIAL-LIWIU 2557 43J

23/5/2557 16:10:13

1
I

3
A
(@]
%)
-
[=
=
—
n
)
-
v




X
m
N
v
-~
[=
=
-~
n
o)
-~
w

a19150uaUIMInsE Az TuTin M STRaUNUINGY
LNFUNT NALTUANATBIRUIINALALNEYAISTOIEY
Jardnwe 9 lawn Jainvays daminszues Janin
Funi uazdanionsia Wnihitanditnems
drinnuamznITINMIaIMITIare Munugusloa
Tudninszees uaziusznounisnanniunldnsagy
Hanasesludminsseas

N133ATI3HI YA
Poyanilu N133u3 uasngAnssunsuslan
dy o @ v a I3
wagdanunldnsagunananseomis TWnsiesey
S18TDAIYNNITRINLIIAINUD UITIUIULATSDUAY
YodusarAmeU ToyaiAuaRldIsUseIliukuuves
flnon (Likert’s Scale) Joyaisnmunmiinisiinsgn
\em (content analysis) NUuAnteyan13n533

Qﬁ’]ﬂ@’]ﬁ’]'ﬁLLﬁ%ﬂ’]iﬁUVW’]ﬂﬁjN

NANIFTANEN

Foyamlu ngusegrsailraidumends
AnituSoray 68.5 Toe 21-30 U (Beaz 44.0) Tehuge
151-170 921, Soeaz 81.8) danilvajiionindi 51-60
nn. Gowae 33.8) Sifwdl wnamedisesu 20.01-25.00
(fowazy 47.5) anuzAsounsilan (Fovaz 46.0)
Hszaun1sAnwiigns (Fesaz 49.0) Joaw
wilhnuussnenuu (Fevag 53.3) uaziiseldreihou
9E5811319 10,001-20,000 UM (Sawaz 39.8)

n135usuasurasdoyaniundniaguna
ansewns gustnrenuveiinissushiimsdmneniun

o

dnSegunanaisemis (Fevay 87.5) fin135u3
FoguszasdvesnundiSagunauasenns (Govay
87.2) isudayadaulgianinvien uazandumeids
(Foway 77.0 uay 40.8 MIUAIAU) T1UaLLAYA

o dl
AIRNIT19N 1

M1599 1: Nssuiuasunastoyaeafiunundi5agunauansesvenguiieg 1y

v Y
mssul
Y
finssudninmsdmheniundisaguneauansemns
finssuiinguszasdveaniundisagunanansemns
Iesudayadnlvgain nsviemd

Iisuteyadnilvgjann Bumesiun

U (AY) Andulonaz
350 87.5
349 87.2
308 77.0
163 40.8

sungAnssun1sUsiaaniwn wudnguithviing dnlve Geeass?) enAununikaLa15e1m1s

YUz (Sovay 58) w@onauntkins1zyinlilids I snuavdunninnsed 2

A9 2: NEANTINNISUSLNANNVDINFUAIDENS

neANIIUNITUSINANILA

msaun N d@ulugunenis (1-2 asyduav)

winatunmsdenaunmunaulnginszyibilian nsgdanssun

muiidensudulnguniundiSagunauansems

U (AY) Anluonaz
172 43.0
214 58.0
321 87.0

Aunginssunisuslaafiefinnsananiznisusiaaniuldnsagunaualsomis wuiingy

Whneaulve) Sevaz 62.6 Fandniuyaininsassndun sevaz 61.8 sinauladomenues Sovay 54.5

feanisualunisantivun waziissdseay 35.0 WintuNiwwlduazusinade 519az08nnan15199 3

-
44 ' FDA Journal : January-April 2014

FDA 1-2557 - by fon.indd 44

23/5/2557 16:10:13



a a ! | W | da P o &
MN1319N 3: Wi]Glﬂ’iimﬁ’miwiysumﬂqum’saEJ’]\W]@Jﬂ’]iUﬂﬂﬂmLL'V\Ia’]Liﬁ]‘gﬂwﬁlla’l'iﬁ]’]w]i

nAnssuMsulnanund1EagUnaLa151Ng
finudlunisde 1 adviieu
UBinainstestends 6-10 wee/ade
Srunutuilidedendildidu 101-200 vw/ads
auelavEwasan st
Fondnfasianineessnaudn
denTuussmusmemenaesnvaaedly
Ben3ulsemMuBTeNTG

Fosnsuarimtinanas

Twunltiazuslnase

susirunsion1sAun a3 agUNaNaNS
919115 AINNITIATIBRTOYRTIAUARKUUITIEYD
fuslarduinnifiuseoensdei ee. mstinmsmuny
msﬁimu'wmLLWET’]L%EUwauaﬁmmsﬁﬁmm
g Sasunill Geeas 26.2) ffulnaduanniiu
e’hEJd’lmis'??amLL‘V\Ié’wL%gﬂwaumimmimu‘%‘lm
ﬁi’ﬂLﬂuﬁMﬁ;ﬁﬁmmm‘LﬁﬁwLLuxﬁﬂ (Souay 41.8) N3
Wuansemsasluniundnsaguazaeviliiand
($owaz 35.2) NMSUSLNAANTOINITIAEATIANIINTS
ﬁmmLLWﬁﬂL%ﬁ]giJwammimmi (508ay 34.5) uay

U (AY) Anuonaz
187 46.8
106 26.5
107 26.8
228 61.8
221 62.6
176 ar.7
176 a47.7
201 54.5
129 35.0

Auslapdunnldiwiusmeihnisusiaaniurdisagy
KA ENTR NI IEABINTanse s un i Bumdn
($owaz 38.5) auiadlddayasinniundnsagy
navansemsegaiisametitednauledenuslan
(Soway 37.0) WUL@ﬂLaaﬂaNﬂ’lLLWﬁﬁL%ﬁ];ﬁjﬂwﬂma’ﬁ
mmsl;wswxéfaqmﬂﬁﬁgﬂé’ﬂmiﬁ@ﬁ (§08ay 35.0)
me\IéhL%ﬂgﬂﬁwammsmmiﬁswmgmjwmLLWﬁ"ﬂﬂ
mesﬁaiswammﬂmsmmsﬁlﬁu (Sovaz 41.0)
ﬁﬁuszﬁuﬁﬂuﬂaﬁamsﬁumLLWﬁWL%f\]gﬂwaumimmi
dunndiseuiaund Uiunan Meazdensmnsnsd 4

= v o a W | aa A °o &
MN1919N 4: ’33G]‘U‘Vlﬂ‘uﬂ(ﬂ‘uaﬁﬂZjJJGI’JE]EJ’N‘V]JJGIE]m’i‘U'ﬁIﬂﬂﬂ’]LLWﬁ’]L’iﬁ]’EUNﬁNﬁTﬁ@’]Wﬁ

iAUARYDINGUGATENS

v o

SEAUTIALARUILNGNS

pmid }

@

qd\L I o &
ICAUNAUARIN uﬂﬁlamLLWa’lLﬁIEUNauaﬁmWﬁ

pid §
38

LYY

syAuTiruARNAtaNsAuN WIS UNaNaN TR NS

D

TudgunisAnwaniunisalndadasinium
NesEnse NS TIEavaNTUU 13 widn Aifimsnesmng
ludminszeasuarannisiiusiegalundanin
5893 §1U 53 et neiansan To 5U aan
HANST UAZNISUANIETINARL 573 4 USEARL WU
SrurundnFueififveyalivunzan auuuImg

FDA 1-2557 - by fon.indd 45

M Anduesay
195 48.8
126 31.5
0 0.00

ludseniensensaansnsagy TuSesmainuansue

unian Anludesay 56.60 sesaaluGos sunm

= i o 2 & v A a & v

Youavassnauloeatuia toeiign Anluioar

52.83 49.06 ag 26.42 MUEIRUTIEALLILAR
PN

M1TNA 5

o o I
ANFAITDINNTUALYT QUULADULNTIAL-LIWIU 2557 45J

23/5/2557 16:10:13

1
I

3
A
(@]
%)
-
[=
=
—
n
)
-
v




3
"
m
v
e
[=
=
—
n
)
-
w

a a °o & a ° 1 v o
M990 5: Nam'ﬁWﬁnimmmﬂmLL‘V\ImL'iﬁ]'g‘LJNaumimmimwmmmEJELuﬁNmGl’ﬁzEJ’eN (ﬂ=53)

Usziun1sngan aaniiku
AMINTUN
%o 27
sUTandluaann 25
2ANANUTTNIANTENTN 23
asnsgvieItes
NNIUARIATIHAL 39
FNNUsTAY 4

Ima%awﬁmﬁm%‘mmﬁwL%ﬁ]gﬂﬁwuiﬂlﬂ,jmmzam
U Body Shape, Reshape, Dhoom, Srim, @&, s,
WSY, Healthy 1Judy gﬂmwﬁwudﬂlﬁmmzau Y
wanagUsavesmglaneinseued MLanInIw
wilengmge Ludu nisuansassnaa wuan
Tiwnzauidominifussadeiuniauduens
Wy antwiinately 1 §Uanei emnsdmdunay
Thiominunn Winenuune Wuassannweseme

Tolausuuzsiansmiuguandnsiaueinium
dsagunanansemstulsziiuasimualinug
Afnsiduarsomnslingsedeuuenluainnium
ialy wszndndasinundisegunanasens
iauagdNUTENR USRI TINANIINLILAY
N15ATUTIgaLBuATaINITHans AnUTElevl
drunauiiduansemnsvesnain a2l Muaden
TRasanunninunihludioduresuavansuy
mmmasQ’U'%Im%’ulﬁmmazmﬂ‘LumiLﬁaﬂs’?'?a
Tnevilvinsdnauladentenuausjmangluns
vslnauaziinanunssutnmemnuaudsyleyy
Fnuesarlafuainuandusiduainainudaiou
Tun1sduunUsenne1ms

unumvtlgudIuna (ee.) ldmasdnnia
UNUIMBEITEIN1TAIUANTAILANMIUNY MUY AT

Tunuminaunavesdoyaseninelusenaunis

-
46J FDA Journal : January-April 2014

FDA 1-2557 - by fon.indd 46

amdu  aandilikuns Aedu Andu
Sowaz N5 Sovaz Sowasz
50.94 26 49.06 100
47.17 28 52.83 100
44.00 30 56.00 100
73.58 14 26.42 100
7.50 49 92.50 100

fuasinsliuamaussloviilitowianssnunne
YomERSeTUUg LS el Uavniiianududeu
wazanN1SRTyrannsUsAuldng e

adls1euanN1gANEN
mﬂﬁ’ﬁaaﬂaﬁalﬂu‘%ummq%’w"ﬁfmwaQﬁﬁﬂwmz
Duslesiiuszvnsiledvseamanuszrnsgnanmns
wazinenInss leugranvinasunaneuviuazitume
viedlen fanuiudimiaasugiafionadmane
ngAnssuNsUlaalviiassy In1sudeduge
danadonisidenuilnandnfneiiiliniuazain
wazUszundanan
PNVoyan1sTuINUIINTTUITINAINGN T
nmunldiSagunanansensilegasdnluiosas 87.5
FaduFesiiredimnudidyinnissuiiduluay
fiemafimingaunioly e1vezdunisiuid
ladwanzauils fagnulaainauidevsedyvu
1aAn (2552) IdAnudadefidnanonginssu
nsBenuanthmiinuioguninluiuaee e
namnumuas Taefinisimuademizesniu
anthmilwenans seitludeifiniinistunsdey
nanAngie 1SSl dNAn AsiAINa1INa12979
asimmlumqmuquﬁmﬁfﬂ Foudlonismewns
Lenasiintuiidendnalimnudeduintuly

23/5/2557 16:10:13



sreluudUSnamaranamionidumadelug
Aneniing uasdasvioudsrudniui ov.azdios
Tnnuddglulsziuiainailuduwaddidoya
InundSagunanasosiiinguszacd aud
nanan dhulngudanuvasteyalnsiiamd snfige
(Fovay 77.0) FenanisAnwIfINa1Nd0nAd B4
HANTTITBVBIUITAN Wy Fatsduna (2551) innnsal
Joiwl wazAny (2547) WaR VYVANRIY Wavay
(2546) Finns Ty uazany (255) ik a1
wazAMy (2541, 2542) HANTSIVLAINAIIAINTE
Busudedunuannmsifelunsid nsviedidudo
szrmulituteyatnmsnndinunanssums
ownsuazeuiniign Aduduil eradesann
Insaiiuindudomaruiduifoneganng
Tumanersnsionsgsiauasinns lumsliidude
WWELNT AN Voyar19a15bugd Usevivungy
Whsmnewmseinsimidudeiduiivensuidluis
Uszdndnaonauiinanunisideduduuinuiedn
HudefiindsUssunvu
Tuguvewiruadsedediulugaviluniu
Alaiginnandiu Feiasdullsinguilandiulng
Favratoyanienuiludesniunduiagunay
a1 linsuansviruafneUseiiudunival
Liidoeifiamsuinvideay slusmuesiidulonia
wPsiinsEuMBEIa NS TuisevilvUlan
ddstoyafisdudieimumginssumsuilneli
mssinauladendeidonuslnneguugiuaiug uas
Tuseiuimunivesiiuslaa slsifusiusiseierid
ViaunRnAsonansasinunHaNase M s
msagvioufannuidesiudedoyaiiinaslioguilan
Lilasuniseeusu wazasviouinnisiiansaniuses
aanwansinust dududuilideyalnelifeidunis
Tawarridanundetiowisde faudhginnsmea

Y] v [%

SusenNIMT NN UQUasUeIMITUA

FDA 1-2557 - by fon.indd 47

o Y a [ 3 o <

nsfuguanandueiniundniagy
KEANEN TN TATUAYUNTALLUNUINEIUNANS
lngnasdnasuauauasesiusinan1uKEnSuel
guatnludiuginiauagyiesdiu drdnau
AMZNITUNITOIMITUAZEIAITUNTLETUUNUINNTE
g & A < o =
Wuiideaileusswulymilanuaesvenlesnsaungy
& A % % A 1%
Nunnaredanianarifnaunddgundusie
Usziu tnenisaudimdsiunnue fdwsududiu

a A W v A o 3 v

plinAvsedmiaiedanisuseiudaynilving
dugvsilugussanlivdeslilymasnauiuiGes
uAlvlilavsenundaninszisasuaniugiasuag
F0UNAT BRI

lugssmsiansanaainesiiuioeg

° o | &, a o  sda
2810 91U 53 198719 LWUNAAAUNNLEUAITUY
o v o Ao o ey
QNADY LANAUNNIUERIRAINTIANYUEH WU TZNA
NIENTNATITUGY 11U 49 FIeea (Seuay 92.5)
fedunanmsnTinaanuaniamnena Tulssinu
o < o a U ~

wang 4 Useou Wunisanfiunisneiilesan
AITRNBUTUNITNIITUIRAINDINIT N1THANTUN
Felinvzimudvaunsorinnnutaiau dzviou
Tiwiwilusguunsmiiuguandnsioeionnsiid
sossuisaudlulagludrunisiiiuguanausen
Ejmmﬂ (pre-marketing control) U 979NN
Jaymdyeranldnanitalidanuasiluiinsgiu
Tuwsiaeiiui Tutunsiansaneentuau e uagludiu
nsinfuguandseangnann (post-marketing
control) 113g11NVAEELME WU LANAINNITUEARS
aannuazdayauuaanlidulumunlasueugm wae
= o dgl’ A o a I3 t:gl’dal
WeszAuiunandunisnsisdsululsziauilng
guassAluzovesssezna1aglasuAnoUIINNIg
m3olllesanunaswandlulnguianansdanina
ilanmsuitamn a geanndieldannsasiunis
lavhensaugwmileuntinamudmihildlvianudfay
' Yo & a = a = A
Aoyl AstuRI SN SANYITIENINMLUINIG

Uudsslimsadfiunuiiuaua Sussansanuay

_— y
ANFAITDINNTUALYT QUULADULNTIAL-LIWIU 2557 47J

23/5/2557 16:10:13

3
A
(@]
%)
-
[=
=
—
n
)
-
v




X
m
N
i
-~
[=
=
-~
n
o)
-~
w

UseAnSuadetu Wy dosiinresdnaiidses
wseve suUssInaativayy wleuelidenadesiu
LU (Ulguigannuiiuguaneusengnain
WHNUMAULANEI08NERAA UAHUNNSANTLY
UszdUndufudonsanu Primary GMP Faduay
MAuguanaueangmain)

AnLEURLUY

AstinudARTauALAE AN 19YBINTg
Trdeyaunansisaurlusunansusigunmiiioaing
spenwlviudeyasien lussuu wihededlininens
11N UANINSANTANLFAEINIANULATFANERS
uazlemavnaguammvessiulnafigdeluenavili
Spdosiuinlianuddyuazamuivas Feens
duasuliiinsfnuitevievssifunaludesd
Tulanasioly

UTFEUIUNTA

fugn gassauas. 2532, Inameinly. Ajsmmamuns:
dNwIing1.

23967 IV WazA. WoAnTINAIERS 1L 1 Hugy
prudlanadsiven. ngammaruns. e Janmnisy

Hnasel dedanl uazAne. 2547. n1sAnwisEAuAINg
wgRnsIuNsdenTeuaznginssun1suslnanan T
qunNvesUTEY vy, nesRuAnea N uslaa
dinanuANNITUNNTRIMNSIAYEN

U5TA0 nn@audena. 2551 Msfinwseauanus neinssu
nadendouasnginssunisuilnandnsusiguam
voUsEv1vY Jmdnesainy U 2550. 1M3a1501M13
waren. alfuil 1/2551 (Uns1AN-wIBY 2551):
25-31.

WUTUALEY VAL, WUTUA-UTTEM, duusgoaulail njamn
1-2 $lunAw 2553 http://www.brandage.com/Asset/
BrandAge-Siamrath/07.pdf

14 2 dl 1 vy lﬂl

PodunainuanuradtideyaluFeniu
dusagunanansemsnen Wsvieninniign Seuas
77.0 uiilavdanlilnafeunadayanindumesidn
Sovar 40.8 Fdluvauzdl MImiuguanIskewnsvoya
PaEnslavundlifiuimis unsnisndugmsug
dnvawunldulunisvenefivesdensainIngyuau

aaaa @ o Y Y = o dn( :; ;4

waziinanea AvilAdeyalnswaNTWNvmneR
USUTUUDBUBNILALAINUNANUNAYTUT DU
Fesruvauludiugiiniafdeasaimuidnenin
afsnalnlunmsussanunuinudminiiesessulym
Meefinsauaguinuiinievdlussiue seau

a PPy A o A v A
AMAMININSEAN IS oIlsa lULaTULARBUNIY

o v 2 A < o
wlewense Tongringlulsznuiifaztunisdosiu
Uymisaifudubitivadinvessuunuiuases
Austaa Muassuguld

WaR LYl ez, 2566, MIANBIANNAALALYDS
Uszrmuiiisedinaunmenssunisemisuazen
dlevszavgmiToman fusiguan. nesiamn
Angnmguilaa drlinauamgnssunso LAz,

ading Wefiu wogamy. 2542, Teeuuarn1TIfens
UsziflumalasanisimumgAnssuguilnadsedrd
2542. §11NUAMENTIUNNTBIMTUATEN.

drlinnuanznssinsAuATeUslan, 2543, aau. Aun1s
GRGRRNATRIGEN

ANUANENTIUNTOIMNIALET, 2546, S189MUUTEIT
ddnnuauenITINTeWISUaren U 2546 N5ENTN
GRFATGN

DTN UNATAN. 2552. ﬂﬁsﬁﬁmaviawqaﬂﬁumsﬁgamLLW
aohminiegummlusuaneslu wangamm wnuas
astinus JaudinInendeuninendeesunsun sl

SQ0DOD

-
48J FDA Journal : January-April 2014

FDA 1-2557 - by fon.indd 48

23/5/2557 16:10:13



‘ Sraity . 8 _-.W
! Tusaeinanans e wanw

measurement uncertainty of total plate count in ready to eat numprik product and kanom

wafing A3As" Yim1 Aanmn' 9134 yaina®
! UM ImansnITunNNei 3 unTaITIA
2 ugTnemansnIsunne 11/1 giie

1
I

X
A
()
w
-~
[=
=]
-~
n
)
~
w

UnNAneLia

TunsiauIANEINN TV eIUfURNITANNINSgINEINa ISO/IEC 17025: 2005

nsUszanaeaibindueuvesnisia iudedmuanisludefmuaialuinfeauanse
yesvnsUfiRnsmaaeuuasiosufiRnsaoudiou Admusliveslfuinisfosiniunisdai
foya tunounioIFUfURlunTUszaAALlduiuouresnste Bnsuasiugdunisidu
empirical method ldanusa mAa3e saudermnandeauuld Sadeddinisuszanamanuliduiueu
I IIULNAAKUY “top-down” 13 “slobal” approach fiszanamaaldutiveuveanisin
mﬂwaé’wémaammlﬁmLuummgmmmmmﬁﬁ?ﬂlé’ (Standard deviation of reproducibility, S )
%ﬂmﬂaluﬁmﬂﬁﬁ’amﬂﬁ&nﬁu dulneyazld Intralaboratory standard deviation of reproducibility
iesananunsasenusiiunenuiansaiinneild lulwussana 2554 qudingrenans
SUNNET 3 unsanssa alddavindeyansuszganamailiiniueuvesnisanatiuiinagaursd
s Taesidunismnieneiviinaqdunisiommelundadusidminndouuiln uasoun
§1uau 33 uay 50 fegrsmuaiy ethieyananisasviianeiuesusaznanias lUd e
S, waziiialdein S, YoIHARRUI 2 Favinfu + 0.1462 uag = 0.1970 mudIdy T S,
flalusumeanulduiueuves (Expanded uncertainty, U) flaganinsatilusesunausin
Qauvadimuanieudasliuiuouresnsialdluguuuusine seld

AsAeY: MIUszanuaiAuliviveureINin Nsnsatulnaugaunidvovun /

o o I
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Abstract

The development of laboratory, competence accordding to ISO/IEC 17025: 2005,
measurement uncertainty is one of the general requirement that testing and calibration
laboratories should have procedures for estimate uncertainty of measurement. Microorganism,
count is the empirical method that can not show true and bias value, microbiological
measurement uncertainty by “top-down” or “global” approach concept can be used for
calculate from standard deviation of reproducibility (SR). All most in the same laboratory
always used Intralaboratory standard deviation of reproducibility that further used to report
with the analytical report. In 2011, the Regeional Medical Science Center 3 Nakhon Sawan
laboratory had analysed total plate count in food product ready to eat numprik and kanom
33 and 50 samples respectively, and calculated SR of each product , the results show that S_
is + 0.1462 and+ 0.1970 respectively and calculated expanded uncertainty (U) further,

that can be used to report in many patterns of total plate count with the uncertainty of

measurement.

Keywords: Measurement uncertainty, Total plate count
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1. LUIAALUY “bottom-up” approach
Junsuszanuaiangng FumouTeINTTUIUNTS
ATITIATIZ (step-by-step) Insimanuliwiuou
MNYNUVEsITansEUReNISIAdE UL
PUTUREUYeINTVIRERU FaviosufuRnsmaadl
dndlwgaslduuamadl

2. WUIAALUY “top-down” approach
Junsuszanauaanuadnsveseraudeuuy
mmgmmammmﬁ%ﬂé’ (standard deviation of
reproducibility, S) FavipaUfiRn1sm1agadainen
dndlwgaslduuamadl

adu lunisdsvanadianulduduey
YN INNNYATIMEN FalIARLUY “top-down”

30 “global” approach MiUszanama e
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g sinnnuadnsvesnT s LA RS
Al (S,) %a%ua&Ujﬁ’ummwmﬂumaﬁgwm
(overall variability) U99n52UIUNTATIVNATIZA
Flrlauadng anusannnaneiisantenanuiios
U09IN15NAEBU (observable precision) Faudu
anﬁﬂizﬂauLmuziul,l,am’nmﬁmmu Fadueswisznau
INTEUU TANINATILANANISEIIAATATEN
IffuAasaviendndafivensu Tunsussanaen
aulduinenrensinnnuadnsvesanudes
wuanasgveseavhels & 3 maden Tiud
madend 1. Intralaboratory standard
deviation of reproducibility
JunsUszanuAinudsauunasgu
Mnuavasaald meluesufoinisnieatu
Fadumadeniiesufuinsauluglddidunns
dlomnanansasenusanfusenunals
yadend 2: Standard deviation of
reproducibility of the method derived from an
interlaboratory study
JunsUszanuAinudsauunasgu
mﬂmaﬁuaammﬁw%ﬂé‘iumiﬁﬂmmmgﬂé’fawaa
FvnaoulneviosUfiRnisineg Adhiwnimeaeu
yadend 3 Standard deviation of
reproducibility of the method derived from an
interlaboratory proficiency trial
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2. MIRTIANATIHS >4 ET

2.1 allun1InsIadAsIEi USun
QAuvIERmualuusazegns Tastdnlingedt 2 au
wayligunsaliiieatos wu Dn 1n3esile gunsal
Funan osiasate Wudu Wilanuumnsnaiy
1nTiga MuABIRsEIU BAM (Online) 2001 1ag
1938 pour plate feil dudieEgeusazfIg19aIn
VAN AILTUITEIN1TUEUSIYRI0EN Tdnvuy
UsiAmnniousinm 50 + 0.1 ndu viliideans auld
sEuAMITefivunzay Jilndegeiisyiv
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LR AESEAUAINIERANIRYINBE 19l B 2 31U
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35°C Junan 48 Falus Tneansludnuazndu
NuWiToduasty TuUlinagaunidviun
Tneidenanaumezideiiisuausewing 25-250
lalall

2.2 Juiintoyanan1snTiaiaTIen

3. msfuumaNdsLULINAIgILYed
vl (standard deviation of reproducibility,
SR)

Anumenuidsiuunass Ly
yald () lnesausiudeyanan1snsiadaszi
USinaAuvEiiavin veuraerAn e s
finS_seaunis mndunulaladiiuesiuldosnin
10 Ialadl azliumassnanuildlunsane) uas
mnnsifetedmumarnanglaifuiodeai
o n=n-1

nly —y)
w2l — o

4. msUszanaAmulluiueureInisin
Uszunua1nuld Ly uoureIn1TiU
Usnmqdunigvanun Tagiien S, Aduanile
yotudarnanduel (31nde 3) wudraunisidie
munamATliieuey (Expanded uncertainty, U)
Tned Avanuliutueuvens [Juvsnaitvun
Frafnavesnisianszateey nnely Feaumani
ansuansdnvzyesdafigniniiniaitegidy
ot saumnaLHa Teil 2 ndl
4.1 nsdvily
Slonansuasiusau Y = log 10 X
uazdlAn coverage factor WJu 2 (95% confidence
limit) anxnsarwne U laainaunis 2 lunnnsdl
TngliAsafiiarsanIwanisuasiudnuIuiiusunn
mMsuudousnn (high counts) voUsinaunsuudou

o8 (low counts)
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3
U = oa/Su+ 0.18861 -
SC
Wa U = anyldwdusuwens
2 = fusznaunseunayl (k)
S, = ANUTEUULINTFIUVDIAIL
yagnla
SC = WasINvesnuulalalann
YNIUFLUYE
0.18861

= variance component
2C = :
L1190 Poisson

distribution

4.2 nsUNNNEen
definsfinsannanisuastiusiuau
fUsinainsuuitousnn (high counts) WaaU3unal
msuuitoutios (low counts)
HANITWIIN U IUIUTUS N
msUuddou (50 wn axldvunen 0.18861/ Sc
wo9aun1s 2 wlglunseuias Wldaunis 3

U = (3)

25 s

7198 N159LlTEUNTS 2 %158 3 TUA1S
mMunaAalusdueuveny TARaNsanaNeN C..
AIFNUNT

~ (log ey 1.75

(4)
(im sgx((1—0.05)2—1) sg -

Tngutsmsiansantady 2 nsel Ae

421 3¢ C Wunsal high counts
Tldaunis 3 Tun1suszaneuan U

422 3c<C Wunsdl low counts
Tldaunis 2 Tunisuszaneuan U
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5. NIIYUNE
ANU1I0TNBNUNANITATIVIATIE NS O
Aaralsiutiueuvasnistn 1§ 4 suuuy fail
5.1 yermmaihutidluzlues log (intenval
for log result)
y=U [log _(cfu/g)] vi5e
yxU [log  (cfu/m)]
5.2 iw\‘ﬂuwalﬂuﬁhqaqmLLaw‘i’ﬂEjmsl,u
U919 log (decimal logarithmic result estimate
with limits)
y llog  (cfu/g)] [y-U, y+U] 5@
y [log (cfu/mU)] [y-U, y+U]
5.3 iw\‘ﬂuwalﬂuﬁhqaqmLLaw‘i’ﬂEjmsl,u
U919 cfu (result estimate with absolute limits)
x cfu/g [10°Y, 10"] wise
x cfu/ml [10"Y, 10"*Y]
5.4 iw\‘ﬂumm‘f]umqaqmmw‘hqw
duiimSluguves cfu (result estimate with relative

limits)

x cfu/g [<(1-10")x 100%,
+(1-10Y)x 100%)] %30
x cfu/ml [<(1-107") x 100%,
+(1-10")%x100%)]
ANBIAN A1gIanLazianduimsi
dzuUsAuAn U it

AANIFANIN

PNMIATITIATZRUS UM TSmun
Tunandasiiminndeuuslan 33 fegns wazyuy
50 fhegs Tnelihwasiuulaladfivasiulades
n31 10 1alad anlilunisauan anunsadhluaiy
19 ﬂ"ﬂmmmmmlﬁmLuummgﬂumaammﬁw%ﬂ
1 (S) wavdszunAranulinusuyosnisty
USinaqaunidioun feil

1. psmuauAtrudesuunnsgiu
Y89ANUTB LK (s) YaeuAafnITnE N
U3lnA 33 fa0e19 (151971 1) wazaual 50 faaga
(3197 2)

A19197 1 NANIATIVIATIERUTUURAUNIS U luREnSaaidmSnnseuuslaa 91wt 32 Jaya

Oeeluiwainuiulaladivastiulataenin 10 Tatadl unlolunseiulo)

Sample Analyst 1 (y) Analyst2(y) Log(y)

1 52,000 48,000 4.7160
2 5,300 5,200 3.7243
3 140,000 92,000 5.1461
4 4,800 7,100 3.6812
5 890 820 2.9494
6 140,000 130,000 5.1461
7 960,000 920,000 5.9823
8 110,000 96,000 5.0414
9 2,600 2,200 3.4150
10 1,500,000 1,100,000 6.1761

FDA 1-2557 - by fon.indd 53

Log(y) Log(y-y) Log(y-y)* Log(ly-y)7/2

4.6812 0.0348 0.0012 0.0006
3.7160 0.0083 0.0001 0.0000
4.9638 0.1823 0.0332 0.0166
3.8513  -0.1700 0.0289 0.0145
2.9138 0.0356 0.0013 0.0006
5.1139 0.0322 0.0010 0.0005
5.9638 0.0185 0.0003 0.0002
4.9823 0.0591 0.0035 0.0017
3.3424 0.0726 0.0053 0.0026
6.0414 0.1347 0.0181 0.0091
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A15199 1 fio

Sample Analyst 1 (y) Analyst2(y) Log(y) Log(y) Log(y-y) Log(y-y)* Log(y-y)7/2

11 11,000 7,200 40414 38573  0.1841 0.0339 0.0169
12 42,000 45000  4.6232 4.6532  -0.0300 0.0009 0.0004

13 580,000 520,000 57634 57160  0.0474 0.0022 0.0011

14 4,400 4,200  3.6435 3.6232  0.0202 0.0004 0.0002

15 260,000 120,000 54150 50792  0.3358 0.1128 0.0564

16 2,200,000 1,300,000  6.3424 6.1139  0.2285 0.0522 0.0261

17 20 20 13010 1.3010  0.0000 0.0000 0.0000

18 26,000 7,000 44150 3.8451  0.5699 0.3248 0.1624

IE 19 43,000 38,000  4.6335 4.5798  0.0537 0.0029 0.0014
IE 20 240 350 23802 25441 -0.1639 0.0268 0.0134
E 21 34,000 27,000 45315 44314  0.1001 0.0100 0.0050
E 22 120,000 680,000 50792 58325 -0.7533 0.5675 0.2838
23 64,000 50,000  4.8062 4.6990  0.1072 0.0115 0.0057

24 38,000 28,000 45798 4.4472  0.1326 0.0176 0.0088

25 400,000 400,000 56021 5.6021  0.0000 0.0000 0.0000

26 120,000 110,000 50792 50414  0.0378 0.0014 0.0007

27 26,000 32,000  4.4150 4.5051  -0.0902 0.0081 0.0041

28 94,000 74000 49731 4.8692  0.1039 0.0108 0.0054

29 6,000 6,400 37782 3.8062 -0.0280 0.0008 0.0004

30 78,000 54,000  4.8921 4.7324  0.1597 0.0255 0.0128

31 12,000,000 11,000,000  7.0792 7.0414  0.0378 0.0014 0.0007

32 11,000,000 7,900,000  7.0414 68976  0.1438 0.0207 0.0103

Sum Log (y -y )72 0.6626

2
9NEUNT S g = %ﬁ Yoy)

i=1 2
aa v 1

= [y~ dy = U ¥
nsaidsegalinuvanrangluiludewenduld n = n-1 = 31

Fat @ S, AR ST Seuuslng = | 1(0.6626) = +0.1462
31
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M50 2 HANIITIVIATIUSREWSEaualunGasiaeivun w37 Jeya (neliuinadnuiu
Talafiuasdiuliioandn 10 laladl anldlunisdnan)

Sample Analyst1(y) Analyst2(y) Log(y) Log(y) Log(y-y) Log(y-y)" Logl(y-y)/2

1 160 160 2.2041 2.2041 0.0000 0.0000 0.0000
2 420 520 2.6232 2.7160 —0.0928 0.0086 0.0043
3 60 20 1.7782 1.3010 0.4771 0.2276 0.1138
q 100 140 2.0000 2.1461 -0.1461 0.0214 0.0107
5 60 80 1.7782 1.9031 -0.1249 0.0156 0.0078

6 290 240 2.4624 2.3802 0.0822 0.0068 0.0034 -

A

7 2,000 1,600 3.3010 3.2041 0.0969 0.0094 0.0047 Ig

=

8 320 300 2.5051 24771 0.0280 0.0008 0.0004 E

=

9 100 220 2.0000 2.3424 -0.3424 0.1173 0.0586 wm
10 30 40 1.4771 1.6021 -0.1249 0.0156 0.0078
11 120 60 2.0792 1.7782 0.3010 0.0906 0.0453
12 120 140 2.0792 2.1461 —0.0669 0.0045 0.0022
13 8,600 1,200 3.9345 3.0792 0.8553 0.7316 0.3658
14 60 120 1.7782 2.0792 —0.3010 0.0906 0.0453
15 40 100 1.6021 2.0000 -0.3979 0.1584 0.0792
16 80 20 1.9031 1.3010 0.6021 0.3625 0.1812
17 20 20 1.3010 1.3010 0.0000 0.0000 0.0000
18 60 60 1.7782 1.7782 0.0000 0.0000 0.0000
19 60 60 1.7782 1.7782 0.0000 0.0000 0.0000
20 20 30 1.3010 1.4771 -0.1761 0.0310 0.0155
21 400 690 2.6021 2.8388 -0.2368 0.0561 0.0280
22 10 20 1.0000 1.3010 -0.3010 0.0906 0.0453
o o e
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A15199 2 fio

Sample Analyst1(y) Analyst2(y) Log(y) Log(y) Log(y-y) Log(y-y)* Log(y-y)/2

23 880 770 29445 28865 0.0580 0.0034 0.0017
24 10 30 1.0000  1.4771 -0.4771 0.2276 0.1138

25 1,800 1,400 32553  3.1461 0.1091 0.0119 0.0060

26 40 40 16021  1.6021 0.0000 0.0000 0.0000

27 6,700 11,000 38261  4.0414 -0.2153 0.0464 0.0232

28 590 660 27709 28195 -0.0487 0.0024 0.0012

29 60 200 17782 23010 -0.5229 0.2734 0.1367

k- 30 15 30 11761 1.4771 -0.3010 0.0906 0.0453
'Q 31 40 40 16021 1.6021 0.0000 0.0000 0.0000
'5 32 10 10 1.0000  1.0000 0.0000 0.0000 0.0000
E 33 110 100 20414 2.0000 0.0414 0.0017 0.0009
34 40 20 16021 1.3010 0.3010 0.0906 0.0453

35 80 70 19031  1.8451 0.0580 0.0034 0.0017

36 60 70 17782 1.8451 -0.0669 0.0045 0.0022

37 260 250 24150 23979 0.0170 0.0003 0.0001

Sum Log (y -y )72 1.3975

2
NAUNT S g = % g b -y
\Vrza—

kY | =

nsaitdegefinnunainvateliidudederuld n = n-1 = 36

fatiu AN S, nARS UL = ./ 1(1.3975) = +0.1970
36
2. n1sUszuA1nd it uauYaInIg 2.1 HARSUNEINSNNSaUUSINA
HuUSHIURAUNIINIn HAN1INTIVIATIHNN DIV TR

theih S_lldande 1 veusiazndnsiasi nstulinaqduniganuelundefusiimgn
TUumamaulintuewens wWislilunssesu wdeuuslaa lg 200,000 cfu/s = 5.3 [log 10(cfu/e)]
HaMIATITIRTITmSanmaaliuiiewreinIsin  Sc = 220 ([sziurudens 10° tuld 202 1aladl
SPRRAN warfiszduanuidenis 10 Juld 18 Talad)

-
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s dildende 1 vouwdndst S Q. ® L75/(0.1970)° » 45

dnsnndeuuilan
- 101462 dlo s < C,. Jadunsal low
count
W C 91naunisn a Fadumsmeeuliuiveuvens
C: ~ 1.75/ SR’ () fodldaunsi 2 with
0.18861
C,. ~ 1.75/(0.1462) ~ 82 U = 2ySit—~c—
de v > C. Jatunsdl high = 2\/(0.1970)2 + %
counts
Faunsmenanglsiutusurene = 04729 = 0.5 =
(U) Fodlaun1sd 3 Avnan = (20 - 0.5) log ',a
U= 2s Td Antilog = 3.2 x 10 cfu/g g
= 2(0.1462) A1geEn = (2.0 + 0.5) log [
= 02920 %~ 0.3 1d Antilog = 3.2 x 102 cfu/g a
Awgn = (5.3-0.3) log WNSIZRTUY FI891UNE
1d Antilog = 1.0 x 105 cfu/g 1.0x 10% cfu/g (3.2 x 10, 3.2 x 10°)
Agegn = (5.3+0.3) log
1d Antilog = 4.0x 105 cfu/g  &FUN&a
Wz S1891UNE NoeUfURn191199a333Ine10 140115

2.0x 10° cfuw/e (1.0 x 10°, 4.0 x 10°) Qué’immmam%mil,l,wméﬁ 3 UATAITIA @190

29 wAnS UL JavideyanisuseanaanuliuiueurenIsin
NANNIATIRAT e TR swmiﬂ%mmaﬁw%éﬁy’wm Tundndugiguou

a5 ﬁfuﬂ%mmqéuw%éﬁy’wmluwémﬁm%wm 1¢ Uszmamimdandouuilan wazaun Ingldan SR
100 cfu/g = 2.0 [log 10(cfu/g)] 3¢ = 11 (fiszeu YIRS 2 Wihifu + 0.1462 uay = 0.1970
w3973 107 TULE 8 Talad wasfisvduanuide MNARU uaAn SR danunsailuduneie
219 102 1ulg 3 Taladl) Tiwiueuvens U) diethlulFlunsseanu ndey
HaN15m5Aszd anudeulu/defmunvedis

v v a o 4 = ¥ ¥ =] &
S flgande 1 vowanSwe NAFEUNIDAINUABINITVBIGNAT YIBTTAUNA

QUL = + 0.1970 Manageuings Tnen1sintsamanIsnadeu
Furnaiiinus Fadulunadormuaniimisiiu
W C 9naunish 4 M3 ngaNEsaveRIUfURNmegey
thm ~ 1.75/ SR? wazviesUURAN1TaouLsUnININSgIY ISO/IEC
" 17025 : 2005
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g4 primary secondary amine (PSA) {usgadusiuiuueulansauuni@eudamnn Iunsziisae
1389 HPLC wudianuidudumaaiingdndald (LOD) winfiu 0.36 uax 0.6 iadniuseilaniuves
wsallglauwasang I guUAINEIAU 9INNISANEITAZAIENIATFIUNANLNTY 10 way 50

a a o 1
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P A o w v ' add @ addl 2 v a o o
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Abstract

Adulterations with synthetic steroids are common problems of herbal medicines
and this can potentially cause serious adverse effects to consumers. It is important to determine
the presence of synthetic steroids and effective analytical method is therefore critically important.
The objective of this study was to develop the QUECHhERS sample preparation for high
performance liquid chromatography (HPLC) determination of two steroids, prednisolone and
dexamethasone, adulterated in herbal pills. In QUEChERS procedures, a 0.5 ¢ of sample was
extracted with acetonitrile (3.0 ml) and then anhydrous magnesium sulfate (0.5 g) and sodium
chloride (0.125 g). Then simple cleanup was performed by dispersive-solid phase extraction
using PSA sorbents as well as magnesium sulfate for the removal of residual water. Using
HPLC separation, the QUEChERS extraction gave the limits of detection of 0.36 and 0.6 mg/
kg, respectively. Blank sample of herbal pills were spiked with prednisolone and dexamethasone
at two levels of 10 and 50 me/kg, acceptable recoveries of 82-97% were obtained with
relative standard deviation less than 5%. The technique was simple, convenient, rapid, and
consumed less chemical and organic solvent. It was suitable to analyse prednisolone and

dexamethasone adulterated in herbal medicines for the benefit of consumer protection.
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\3nsd1ens wazdaane fewmada HPLC Tngld
w3 induanarindanshlowniada way

678910 FanANANITHIYY

wuaaUnInsiimos’
fegsdilngldisnsatameavasuds (Solid
Phase Extraction: SPE) @9iSumiag19eunuluse
TadsneuNeINUNSHSEUF B NBN1T AT 1L
a a 6" U v 6
mUSuNNERYSeER laeN1SannRgAaalsHasy
Inglndunl1uga (sonication) musmensarinagieg
SPE WUV cartridge® @stannuuosioninand Ae
T dvinazatedunsd USunuinwazvatevia
A15%1 SPE fvaedumnou warduudesalgane
dnanndatuludunaunNsannveIiIBg1eUNINe
wazidAey Nsldmyinavany Wu Aaslswesu e1ane
TiAndunseseriiniem uaviinadesrodaindeuls
Wiel529 1 NSRS EUBENUU QUEChERS
Tasuauteuag19n319919UN AT R AT
Unudngiivanansludiegainuasnald™ ™
N3W38NMBE1AENUTINUTENBUMIENITANAGE
fvinaratedunsgndiiuinte anduLiunie
Iuunnadiliivegauiuazyilviiin salting-out
effect ANUAIBNITANIAUNING budIuanalaely
dispersive SPE Huindumaianisindaumiedng
al'l I3 a a a [ dl'
P48 99657 TUseansnm wazUasnde Lie9ann
Yo o a a6 a v = ] Y v
Tasvinazanedunsdusunaties Feasiulainden
989 QUEChERS WgunuionT15say Ae Jumaunsann
NULAZIST WALANNIIANeAIN SPE Aa SPE Tiudnnns
< a v )
sunnavesudslavaisidesnisazgnaadulily
Solid—phase cartridge 3NnUULLAITNADIN1TOON

(219 493y dispersive SPE

AYEITALANY N AUT AL
TmdnnsnszanemarsudIannsandnanssunIuy
Inlnensadaglidfosiunisusuanin (conditioning)

999 SPE"? mafla QUECHhERS lasuniseausuy
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1. #1301R3FUUALETSLAN

ansumIgumsetilalan DMSc Reference
Standard: purity 99.65% Wagd15u1MI5U
LAY DMSc Reference Standard: purity
99.5%, nxdlnlulnsa (Merck; Germany),
lofounaalsa (Merck; Germany), woulansa
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2. \n3asilauazgunsal

2.1 iwhedlasuvny iheswenasIaLLEY
(HPLC) gu 1200 Series Wansiouaiuas Agilent
Technologies; USA %ﬂﬂszﬂauﬁ’w degasser,
quaternary pump, autosampler, column &g
detector win photodiode array

2.2 \3estaziBen 5 duvis fu BP
210 D 83 Sartorius AG

2.3 \n3estaziBen 4 duvis fu LA
230 S U893 Sartorius AG

2.4 @aauil C18 Hypersil BDS (w10
4.6 x 300 Jadwuns x 0.45 lulAsiuns) HanAeiveq
Thermo Scientific

2.5 Lﬂ%‘la\‘i vortex mixer ';'u KMSI, IKA-
works 9Aa1MNIIUINA

2.6 m%wgum%amwm%wﬁ"w
(centrifuge; low speed), Hettich

2.7 vinsewiialuaou aun 13 laaluns
yurnayn1a 0.45 lulasiuns usEn Vertical
Chromatography 911

2.8 MaAUASTIIY Aun 15 Taddns
99 U Hycon 91An

2.9 dudnenuunn 3 Iaaans vesusen
Nipro (Uszinalng) 311

2.10 vial HPLC d¥vunn 2 dadans

wiounnawIvlln PTFE 999U3EM Agilent
Technologies; USA
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3. 8A12209A389 HPLC
\w3eams1aTardn photodiode array
detector (Agilent Technologies; USA) firruemady
240 1luling gamgiivesaedutiil 35 osrniwaidua
Wandeufiusznaudie ovdlalulasduazin
R8I 40:60 BMIINTTINE 1.2 Naddnssound
U3uns7idn 10 Tulasdns
4. FNTHUAITUINTFIY
W3sNasuIaIgIunIntlelaunas
WANGUUNIRY ANULNTY 1,000 Taansuneans
Tnetaansunsgiundazadn $1wau 25 dadndu
avaremsuniuea YsSulsunslvnsu 25 Taadns
werdlalulasd vl duasumsgiudady
(stock solution)
5. A5nSeufl0g19n 29nalinves
QUEChERS
Fasegnaengnnasuasulnsdnau 05
n$u Tdluneonwussing wun 15 fadans Wuhndy
USuns 1 Taddns mumeesdlnlulass 3 Hadans
welligiy anduduseulendauundiGeudamn
0.5 N3u uag WdsuAaslsa 911U 0.125 N5U e
Thaufudielian msusnduveniuarordlalulngs
P lUiwun3fagdi 5,000 sou unan 5 wad

A 1 Bnswseudiegnsegnnaewalulng
memnAilATas QUEChERS
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thansazaretuun Usuns 1 fadans lalunaen
wUssThY fivszneusie PSA uazueulendauwuntiden-
Faula 08198z 100 fadnsu welmaiu il
wURSTE 7 5,000 59U tHunan 5 ui AnEnTavane
Fuuu nsewhuhnsesinluaou 0.45 lulAsuns
luTeszsidendes HPLC (Fanwdl 1)
6. nMsnsrvdauauldlfvesisnsnseu
fi19819
6.1 Yna1natun1snsIany (Limit of
detection: LOD)
Wuansunsgunsailalauias
wnamleu Tu blank sample fisgfuaududu
fldvuedygrandu 3 wih vesdygiasuniu
(signal to noise) AuamuAANITLTuARTR sES
wsnillalaulaziangunilyu
6.2 YadnnmlunsIngeUTuna (Limit
of quantitation: LOQ)

Waasunsgunsatlelaulay
wnamleu Tu blank sample fisgfuanududu
Plswadyaandu 10 W vesdyayausuniu
(signal to noise) ATUAUAIAIIUTNT UVDIANT
wisndllglautazinneuunileu insnsIvasIen
Feududuian 10 ¥ udrfuameantosas
MSAUNEU (% Recovery) warSorazaanidauy
1193374 (% RSD)

6.3 ALUUEUATILALTNNTIATIEH
(Linearity and range)

WISEENIUIMS U working standard
younsailelavnazmnaumnizu lnesu 910 LOQ
Ui 10 Taandu/ans (ppm) wazyinnisvaaeuy
AU RS UDIBNSIWSENAIBEN UL QUEChERS
Tnen1sdnansinasgunsatlylauasiang iy
Tu blank sample T#ianududusEAUAgIiU
A1UIAse L AdusERnSanuduiug (R) e

Anwranududunse Feadsianlndidee 1471
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6.4 LY (Accuracy) wazaaTi
(Precision)

Wuasunsgunsailelauiay
wngnamlau Tu blank sample 7 3 seuaududi
Ap s¥eau LOQ, 10 Taansusenlansy way 50
fadn3usionlandu usazanudutunagey 10 o1
AU % Recovery, % RSD az HorRat (Horwitz
ratio) UstiuKanMSnAdeUANLgNFRIweIamuna
Smungatii e

ANLNLY (Accuracy) MUUALNT]
nseusulnefiads % Recovery Tutndaras 80-120

A (Precision) fviununest
n1sueausulae HorRat (Horwitz ratio) AWIa4a1A
Sns1dIusEing % RSD ficnunaldannnismeass
U 9% RSD fisuialléarnaunis Horwitz

Experimental RSD

Predicted Horwitz RSD
= 0.66 X2 (1-0.5l0gC)

HorRat

; Predicted Horwitz RSD

LNAYINISYRUSU FasliAtounin 2
7. n5UsEeNAlinUAI9E19939
W3ENMBY19MBNATATDY QUEChERS
dmsumsliasediegenayulnsiingnnasu
U 17 e dludmsgiiaag HPLC
8. NANISNARADY
PNNMIATUFIDENMBIVATA QUEChERS
dusvilaszvinusunaaiesosavtansailalau
wazianguni lsuivaouduluoiayulng
yilagnnasu uwaznaveaaurldlevedds Indrin
Tunismsianu (LOD) fAwvindu 0.36 way 0.60
fadnsuseanlansu Yndnnaluniswelsuia (LOQ)
Wiy 0.8 wag 1.2 Aadnsusionlansu nsvadeu
AU UnT AT Y9n1TASIERENIN LOQ
quil 10 fladn3u/ans nuAdulssavdauduius
(RY) winfiu 0.9994 uay 0.9993 dusuansinsaillalau
LaTANYIUVIBUAIUETU Fam15797 1
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m1579fl 1 A1 LOD, LOQ, Linearity way R?

YUAVDIAT LOD LOQ Linearity R?
(@adnsy) (@adnsn)  (Radnsu)
wsaillalau 0.06 0.13 0.13-10.00  0.9994
@nad1in) (0.36) (0.8) (0.8-60.00)
WnYU e 0.10 0.20 0.20-10.00  0.9993
@ndniin) (0.60) (1.2) (1.2-60)

M15797 2 AUAIY (% Recoveries, % RSD) wa
ALTiBs (HorRat) vesnsadlelay
firnudadu 0.8, 10, way 50 fadndu
sonlansu (ppm)

% Recoveries

) % RSD HorRat
YUAYDIET
0.8 10 50 0.8 10 50
ppm ppm PPM  ppm ppm ppm
wsadlelay 931 95.1 82.5 02 02 0.1
(3.1) (1.2) (0.6)

MNMIMAFOUANLLLIY LazAILLTE
Tagidnansuasgiulu blank sample Aiszdiu LOQ,
10 wag 50 fadnsusienlansu nufesaznisAundu
vounsaillelay wazmnanumilguegiugig 82-97%
oglunmusifivansuld (80-120%) fadosiuy
UINTFINURENI 5% wagA HorRat T1Y39 0.1-0.2
oefluinaimspensy (Ween 2) famsail 2 uas 3

A15197 3 ALl (% Recoveries, % RSD) ay
AT (HorRat) veaangiunileu
fanudiudy 1.2, 10, uay 50 dadnsy
sionlansu (ppm)

% Recoveries

) % RSD HorRat
YUAYDIAT
1.2 10 50 1.2 10 50
ppm ppm ppm  ppm ppm ppm
wnewnley  97.6 90.7 82.3 02 02 01
(3.3) (1.6) (0.8)

nMTieTgiiegsilusnayulnssingnnasudiuiu 17 degie nuliinaunsailelay
TugnamnuuTy 113.20-7,054.27 faansuaentansy wazmnglan g ulugiaa gy 142.03-657.83

Taansumanlansy Aua1nu AIR15197 4

M19199 4 USunaunseiilelausaviangnunilauinsandluseineayulnssingnnaen

faognedl ANYIZA2DE1S
gudianauden
sfinnaudthnnauns
sfinnaudnna
sfinaudnna
sdfinnaudnna
gfinnadsenthnia
gudianauden
sfinnaudnna
gudinnandan
sfinaudnna
sufinnaudnnad
gfiansanszuendimauns
gudlansansyuendinies
gfinnaudrnad
gfinnaudnna
gudinnaudan
sdfinnaudnna

O 00 N O U1 A W N -

e e e e e e T
~N O 00 A W DN~ O
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wisadlwlau LANYILUN LB
(Biadn3u/Alansu) (Radn3u/Alansu)

1,340.90 193.70
7,054.27 Taiwu
113.20 310.41
380.10 280.97
1,244.64 228.82
347.28 280.21
1,968.0 Tlaiwu
1,078.03 249.91
1,337.33 Tlaiwu
702.08 324.66
54551 204.33
Tainy 657.83
Taiwu 704.07
637.04 142.03
700.33 Tlaiwu
262.42 337.15
1,926.52 213.96
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9. dyUuazinsal
mASA QUECHhERS anunsaldlunisinses
fegednsuilasizvinislasuludifivsesnsiin
wseillslauiasiangmisulugnannaeuasulngla
Feufuisfise azain sa$s Warsiediuas
Favhavanedunidusunates Wefeutuwain

NISLM3YUFIBEILUU SPE
nnsnageuadldlaveisnismiew
feg190181mAdla QUECHhERS lagn1svnageu
A SudunsazYenTIATEERiENen LOQ
ude 10 Hadnsu/ans (M3e 60 Haansu/Alansy)
Younsadlalaunaginng Uy gunIuaInu wuin
flenduussansauduiug R) 1ndifios 1 uanss
Fnsneaeuinnuuduns Yrernuddumnga
Tun153ATIERI9819 MNATNAABUANLLLY Lag
AMuLfiBsfisyiu LOQ, 10 waz 50 fadnsuse
Alansu nuiesaznisAunavvsunsaiilylauiay
WNTVTIIUSTWING 82-97% FeazifiuinAdnuuiy

17,18

aglunaeineensulanelugig 80-120%""" uay

NN15UTEAUAIIULTBIA I8 HorRat Wudn
9E5e1 g 0.1-0.2 Bunauiiwen Susasidaendy 27
LERRISNTIATIzidANgNRY wilud anwnsn

illdiunmslnsziiiegisnsaniesufuRnisla

AeBngsulsgnia
YOVBUAMLINA1IITITIN Audaazana
fEmnemsAuUSIMemansnsuIman 5 aymsases
WAEIA.AT.oTIIEY YIWINT M LATl A dvendans
Prasnsaluineds Aliduugtihuasaliuayu

nuIdelupdstiauduiaganeined
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Abstract

The objective of this study is to prioritize unsafe health products in Saraburi Province.
The issue prioritization is conducted in accordance with the Unsafe Goods Prioritization Manual
issued by Health Consumer Protection Program, Faculty of Pharmaceutical Science, Chulalongkorn
University during January to March 2014. The data was collected from the sources of information,
from the authorities concerned, from group discussions and from the surveys of the distribution
of unsafe health products in communities. The instrument used in the surveys was especially
designed for risk evaluation and risk management. The scoring was done according to the criteria
described in the evaluation form. The criteria was based on the data gained from the surveys
of the distribution of unsafe health products in communities and the data from the study on the
physical affects of those health products to those who consumed or had been exposed to, by
having them report the most severe affects happened to them. For the evaluation forms in
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which the data could not be immediately scored, the scorings were decided by majority vote after
the discussions among the stakeholders who participated in the study. The result of the study
indicated that Saraburi’s first five unsafe health products are as follows: 1. Reused vegetable oil
(91.88%) 2. Traditional medicine contaminated with steroid (74.38%) 3. Herbal drinks sold through
exaggerated health claim advertisement (71.25%) 4. Herbs sold through exaggerated health claim
advertisement (63.75%) 5.The unsafe use of insecticides by farmers (63.13%) The issue prioritization

was done based on the evaluation scores gained by the use of the mentioned instrument.

The result of the study has enabled the provincial administrators, the consumer protection
officers, networks as well as the stake holders to realize the priority of the problem of unsafe
health products so as to deal with them accordingly and render strong support and participation
in surveillance on unsafe health products and in entrepreneur unsafe health product awareness
trainings as well as in provincial projects to solve the problems. As an outcome of this study, a
budget for the fiscal year 2014 was allocated to solve the reused vegetable oil problem of
Saraburi province.

Keywords: possibility of risk management, risk assessment, unsafe health products,
stake holders
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