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Guidelines en uncertainty estimation for determination
of selegiline hydrochloride tablets by HPLC method.
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Useiiinarana lldudunanrainsiaseiysinm
hendény Selegiline hydrochloride Tuendinlae
75 HPLC enadnndaeniuzasanigawsm (The

United States Pharmacopoeia) ¢

1. 383insuilasdop (Method Summary)
NSLATUNAIDLNS
Falaruadinthellteandl 20 e Fomaen

TSl Sanaudhenddrudseanm 25 mg (W leihwsin

fuviuon) balu volumetric flask 2w 25 ml 14

mobile phase 20 ml v lavanelew sonicate 10

W9 L3190 38 mobile phase w25 ml anun

pipet §sacang 20 ml a9 Uraaemaaad centrifuge

A & a .

71 3,500 rpm uaan 10 W pipet @13azaiy

gl le 3.0 ml 38319638 mobile phase

USaes 25 ml weh dndu uaznsasansazaie

FIUNTEOHNTOIIWG 0.45 IHIAINGT SeENeTa

HPLC 211731 2 9
msm%‘sumsmmﬁm
Z9m3aa3 I selegiline hydrochloride

dszanos 3 mg (Wiléhminauduan) ldlu

. v .
volumetric flask 211@ 25 ml azaruay mobile

phase e Widniih Na9rNunNIEaBENIasIa 0.45

lulosiwas Gaduasas HPLC 91w 6 9

NSANSOMMISIAVN NUIIU-SUDIAL 2552 <4 B <
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gu 2. Goyamsdinsen (Data)

D

% swi 1 Joyams3diAsiAUSINNUAIENEATY selegiline hydrochloride

3 swasidga dryanund KL doya

. dminansunasgu Mgq mg 2.82
dmingetng wasdeiin m,, g 0.15
dmingetng m, g 0.77
USAsTD9aNTNAIgUTLAT A V, mi 25.00
YSumsanIasaaiagei pipet P, mi 3.00
USinasansazaeiiptefitein ViV, ml 25.00
RSD 784 Peak area 709813NIATFU Agg - 0.00
YSanausendidinsnsiiléseisin sel mg 490
Ysunudedaiiu % label amount sel % 98.10

3. msus:inusmnwlinduou

Suaaudt 1 : Specify measure fiuwmsszy li¥aauiidosnsiaesls washnadounnunfions
mﬁ@f’ﬂm

1. @auau)d (Flow Diagram)

1. 1Igunwunid (Flow Diagram)
4 I

H381931M331U Selegiline HCI Fafee19 20 e, Auwduuminasida (mg/tablet)
Mgtg m

av

\ 4

l HasatnlHfiUSnufnsgdi 25 mg
azaelu mobile phase 25 mi ms
v, \ 4

azaelu mobile phase 25 ml
Vy
\ 4
pipet 3 ml

P,
\ 4

azanelu mobile phase 25 ml
Vv,

asoodlAskklag HPLC
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2. @auaNms mmsfmwinwnySanm selegiline hydrochloride T 1 wia (mg/tablet) l{:
=

C

_ As mstd Pstd V1 V2 mav (]§

Agtg Vo Py mg [

C

3 d' - - 3 I ;::ll A qgj ;:1I ° Y A .
dumaudl 2: Identify uncertainty sources Lumsmunasiisnvidaduaauivi Widia uncertainty
%miﬁazﬁmmm’hunﬂﬁﬁa W LAFR9laf 1930 353 sampling, sinee1eh wIeRanadoniiann
danansznusianmsia wIamshengdinule luduitdaamesnSauSaeiiadueien Wmﬂﬁq@whﬁ
Az e lumswn uncertainty source i FavanduanniiasUsedium parameter ¢hee)  aehawisnzas
Y A a o A % A A o o A 6 o A
D12FDIAMITIUIINANNAANNANLATIZANAILS] A Lwamzvl,@ﬁmmawsqu@w LALIINTTAT N
Willaniudnaenu W @1 precision %@%ﬁagﬂw,wiagﬁa%a udlazuaasaan sy rasmsnagay
fudiu Faluald Cause and effect diagram Tumsvmunaszasnna laiuiven

Precision

Astd Pstd mstd ms
&—Precision <4+— Cal \<¢+— Cal
. seligilline hydrochloride
- (mg/tablet)
¢ emp /< e <4— Temp /<4— Temp
G J4e—Ca /¢ ca < cal «— cCal
Vo v

v, P, v, m,,

L3 A, = Peak area 293619819
AStd = Peak area 2935138191331
m_, = ﬁmﬁfﬂmimmgm (mQg)
m_ - hwiiniedsaesdhethmbada (9)
m _ ihwiinéhacha (9)
P, = ﬂ’JWNU%QVI%ﬂ@QﬁﬁNWﬁiW%
V. = USesras Volumetric flask dmiueSuasssneasgv (25 ml)
v - 133@3209 Volumetric flask d§wsSuleRaadiagne (25 ml)
P - U3u@3r09 Pipet dusuwesun@iage (3 ml)
2 - Y3u@3209 Volumetric flask dwsSuietaadiagne (25 ml)
Precision = e1vnavasdnnths, ﬁ@%wmaﬁmmim
Temp = Temperature effect
Cal = Calculation

v '

aumawh 3: Quantify uncertainty components fuinuisaLlszanmiezas uncertainty 2a9usia
HaserideuduelFluinaoud 2 ludul asnuniasonsiasesiuansenudemsinaauinenn aiean
adudaasieangs Frunatadefionadenanssutassnn damisnmsdetiadeftinansemsasaan
nMIFIle 1w Homogeneity mﬁﬂqaug‘lé’dwé”aa&mﬁﬁmm@aauﬁmmL‘flmﬂia@mﬁu

o —

g 1S 1101>1 11 S N—
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i nswi 2 IkdvuovmAWIUILUOU (uncertainty)
5
f P uncertainty 78981538A3gUREYlRLEHAR
§ Mg My, Mg uncertainty PnMIapULfiBuLAdp e
Vo ViV, Py uncertainty 989 volumetric flask Lag pipet

- Calibration : tolerance ﬁi:lﬂﬂﬂﬂwam

- Temperature : WRTBIPUVAADNTVLNBAIVBIFITAZAE

Precision uncertainty 289N133LATIEATN
Ay uncertainty F89N13BANIIRLANWNINTZIUT

MsA130s Standard uncertainty 289u6as component (LHAIGIBEINISTAIUINA LIS parameter)
1. Uncertainty 289 m , u(m )
std. std : ,
Maximum uncertainty 28903299 (MX5) annsadautAguianyinny + 0.0000223 g, k = 2

Standard uncertainty = 0.0000223 Mg HasNEHMTE 2 A9 (MTULLBZANTULTINGIDE W)

2
Combined u(m,) = \/ (0.02223 )2+ ( 0.02223)2

0.0158 mg

2. Uncertainty 224 v, u(Vo)
- Temperature effect : qnagiiin/fsuulaslufanlfiidinms + 2 °C dnadansvensshaas
s A -
33m3a13 organic laudnyseavinmsaenssieasans organic = 1 x 107 °C” mswdsuulasSines

LﬁaamﬂmimﬁﬂuLLﬁaaqmwQﬁmaa volumetric flask 2u1® 25 ml AU 25 X 2 X 1 X 10° ml

; 3
Standard uncertainty = 25x2x1x107

V3

- Calibration : @1 tolerance 283 volumetric flask 25 ml = + 0.04 ml

Standard uncertainty = 004
3

Combined U(Vo) = Uca|2 + UTemp2

uv,) = \/(% 2+(25><2\>/<?1><10'3)2

= \/ (0.0231)% + (0.028897)°

= 0.00318559 ml
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3. Uncertainty 289 A , u( A )
std std o
RSD (relative standard deviation) 289 peak area maamis\lm'igmmﬂmiﬁ@w 6 %1 = 0.0000334

uA ) = 0.0000334

std
4. Uncertainty 229 Precision, u(Prec)

LINAUINT

RSD (relative standard deviation) mmsﬁw%wam”’;aa'm 7 %ﬁ = 0.0045051 L‘ﬁ:a\‘imﬂﬂﬁ
MonuNaleTiiuaLadresmsien 2 e;fw
u(Prec) = 0.0045051 _ ¢ gp318559
2
%umauﬁ 4 : Calculate combined uncertainty and expanded uncertainty wﬁqmﬂmé\’mm
#h individual uncertainty spsusiasiiadends ludunoudt 4 axdowvinsrsiadudnardndeiiv 1Hdy
AN LEEN

4.1 Calculate combined standard uncertainty

nswh 3 Value and uncertainty

Mgiq 2819 mg 0.0158 0.005605

- 0.1521 g 0.000107 0.0007035

R 0.7662 g 0.000107 0.0001396
Vo 250 ml 0.036971 0.0014788
Vv, 25.0 ml 0.036971 0.0014788
V, 25.0 ml 0.035971 0.0014788
P, 3.0 ml 0.006740 0.0022467
Agig 1.0 mV 0.0000334 0.0000334
Precision 10 mg 0.00318559 0.00318559

2

o)) () - (5 - (52)
Sel . (ug‘?) )2+ (US/;) ) . (uf:Std)) .\ (uf:,Pr;iC))

'std




L
I

%

O uc(el) = 4.9056 X 0.0073182 mg/tab = 0.035900 mg/tab

3% v3e = 98.1 X 0.0073182 % la. = 0.7179229 % la.

% 4.2 Calculate expanded uncertainty

0312 @ expanded uncertainty @‘im’;mi@m@m@h combined standard uncertainty ¢2& coverage

factor (k) = 2

Expanded uncertainty = 0.035900 X 2 mg/tablet =
0.0718011 mg/tablet

%30 = 0.7179229 X 2 % la. = 1.4385% la.

4.3 N1591897% (Reporting)

153310 selegiline hydrochloride = 4.905¢ + 0.0718 mg/tablet %38 98.1 + 1.4 % la. (k=2)

IDNAISD10DV

1. Ellison SLR, Rosslein M, Williams A (Eds). EURACHEM/ 3. The expression of uncertainty and confidence in

CITAC Guide: Quantifying uncertainty in measurement, M3003, Second Edition, United
analytical measurement. Second Edition, 2000. Kingdom Accreditation Services, January 2007.

2. International Organization for Standardization. ISO/ 4. The United States Pharmacopoeia (USP 30).
I[EC 17025: General requirements for the United States Pharmacopoeia Convention, Inc.,
competence of testing and calibration MD. USA. 2007.

laboratories. Second Edition, 200s.
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Biosimilar drug
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guAa "bioequivalence' watlugngnanfiniusng
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1 "biosimilars’ wanuviui laBumiigasnIay
Fuanuasfadomduimianduriold wazdi
'biosimilars’ fieaslsvizavsneiveslsuasinnud ey
aeals

ﬁaﬁgﬁuﬁms&mméwmuumL‘fJuIsm‘%a%a 2%
s efeniussuuden Tsaln Tseuwnvs Shigh
ﬂﬁmuQﬂﬁ@L%@%ﬁﬂLﬂ%MWﬁWW@sha@lacﬂ'a
TEUUEN DT VUDILITENEGI199) Taidanfulsune
AamILAImTamaINaun naaiueignnhie
(biotherapeutic products) FoifunanTousienas
dhanslumnlumssnm lsadesaranasiiadiin
SUNTIUEDTIN

ARSI NN ANE IS E NN AN SRS
TNAIRIRDUIIE Fafudonfnoenaniluns
dhdsenlaearnzaehadelulsunamasiamnmis
Lasnefidime Lo aehslsfionalutlagifuemlszinm
AvanumunanITasLEvitarasarnaeanatiag
2%l &1 insulin, human growth hormone,
erythropoietin %38 granulocyte colony-

Add

™
C#

-~

oB3dIoB

navaaueaNe
ATNIIUBAENTINNITDINITUAZEN

stimulating factor (G-CSF) {uéu dadumside
UszqlFinanmeduamansandauasiunsibonen
a o U ;:%\’LQ/ Aa o tdl a =S 1%

Frionuaitla eI I iNEaIRULLILE ALY
(reference or originator product) fenan 15unm

"biosimilar drugs or biosimilar products" &g

waiﬁiwmmgﬁaq U semaui lanadnfaen
ai LR INT
' @ ) A o Ay a

neglafenu lushatszme term e 45an
FauniaiangUsuinnitfalenauaneioinluusas
Usene u Uszelunguannwglsl (EU) 14
o4 (T H H H H "
AL38nN "similar biological medicinal products
Zaloeinlay ¥ biosimilars’ Usuivenaaasiae
¥eBunguwdentiy EU Uizmﬂaw%gam‘%msl%ﬁm




'follow-on protein products’ ﬁizmmﬁﬂqﬂ%dm
"follow-on biologicals' Uszmeiamen e
'subsequent entry biologics’ 38 Usginede
waslszmednsinlded "bio-generics’ udn
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ANAINLGINGININUA I Muwmmu@wm 2998 14
MiSunentssnnii "biosimilars' lUwansnan
WWAAAVDIENUSLLAN biosimilars @171
'generic medicines' ag [uenanEa Ny e
HNNETLAE F9FNE TSN LU TN L
TumssnaBens oL@y miﬁzgf\nimmmnﬁwﬁu
Tuwmasnsnans generic medicines WM U NG
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natiAnE Madszdivanandseann
chloropropanols: 3-MCPD and 1 3 DCP
Tus@ninwianslhulssmaa@sn

v-q

Guns 10Srywod 2

asuna Asnagd °

r

d,

AU

ﬂquQL%aamzy@?wuﬂamﬁaa@ﬁwaammﬂaa
awgew (ASEAN Expert Group on Food Safety,
AEGFS) %uﬂumﬁﬂu@mzﬁmmmﬂéﬁ SOM
Health Development léeiinaulasenis
Strengthen ASEAN Risk Assessment Capability
to Support Safety Measures I@amiaﬁuamgu
fusuiszanmain AusAID uazlddatdandunm
NUREIIUAILANDIMTNNNGNU ST T UM
Usznel fio ugbu siaide Realus ne wasBuawn
BhseUsNTtEEdy LarIINAINTINNTEIRNIMS
UseifiuansEesan chloropropanols: 3-MCPD
wag 1, 3 DCP 5@1qﬂizmﬁmaamiﬁﬂmﬁammﬁu

A A -
ANNLEL9aIN chloropropanols HasnmaLslne

BNTIO DA TN 9139 UK A AT U114
AUNNUATUENTTNNITANINITUALEN

National Project Focal Point of ASEAN Risk
Assessment Capacibility to Support Food
Safety Measures

WNATNITIIY NI T ﬂ@'J\I@??J@JJL@éE)\‘léﬁaN
eﬁi{ﬂmugmmémzimmmsi@qé’umm

53mﬁaaLLazmwsﬁusLuﬁa;NﬁizmﬂmL%yuﬁw
UTEWIF LA NUYIUTRLAGARAUNATINIINLAHA
chloropropanols Gluﬂ@:mﬂ'ismﬂﬁaﬂdn YDULIGUD
msdnmAeUssfiuansdssan chloropropanols

AINMILA INADIAEDILE LI TO

LINAUINTT

saNsOMISIIAWN NUIIU-SUDIAL 2552 <4 25 <




L
I

%

ns:udumsina chloropropanols

=4~

chloropropanols iaauanmsvnuinsen wilsenitanawaseawaznaadu luanieidunse

ﬂﬁﬁwﬁmhmjmﬁﬁa 3-chloro-1, 2-propanediol (3-MCPD) wag 1,3-dichloro-2-propanol (1,3~

LLULKBe AL

DCP) flafudénynentaslumsiia chloropropanols Aoganpiuazanudunse-ag (pH Nan15n93a
AaTiiny 3-MCPD uaz 1,3-DCP Tuawnishee loamnngateiisia sasadumdsdiasroaatuass

3-MCPD (3-chloro-1,2-propanediol) Wunanass ldannmsnaasesiimdasiuasmsialsdiu

nndumdosdelfniensdeslisdudionse R AN

QY

(acid hydrolysed vegeatable protein: acid HVP)
wonanit mawﬂé’hmsmumﬁwﬁ@ﬁﬁqmmﬂﬁqq
wardTznaudiaaaaIukaziafiu wasnIzuIumg
DUANEINTYRs lENTandeA (salami) sy 1.3-
DCP (1,3-dichloro-2-propanol) fo Sholama

nalnmsfefiuiuet oaiaain 3-MCPD

WNIRLUG) - Faatdng (Soy sauce) T .
aNNEEea9 The European Commission Scientific Committee on Food (SCF) mamaqmﬁ@eﬁaam

FATMMNINANTUNTDY 1% FDINT TN UarTONUTITH

msmauagna chloropropanols

Uszmeengs Mnugua chloropropanols: 3-MCPD uay 1,3-DCP uNEaLByn 5190 1

LS 2

swi 1 naavinfurimruauow chloropropanols Tuomsuovnguus:infiouBau

vglu liifmue usdfiRauannmglstfeuSinaieyaaliuilou

Tumaainasslaiiu 0.2 mg/kg

aw Taifviue
dulailidy Taifviue
an Taifviue
WALy 0.02 mg/kg &MU IMTLHA?

0.05 mg/kg &MU INNTLY

AN Taifmiua

AaUTuR AruataAT1IAe 1 ppm

Romlus 0.02 ppm TaSUWIINUTH 40%

Tne 1 ppm &350 acid hydrolysed soy sauce
LBAUNN 1 mg/kg 89U HVP sauce
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SR 2 naavinturirruauov chloropropanols TuowmsvovUssinfichog

uUs:Infi

Maximum level for
1, 3-DCP (mg/kg)

3-MCPD (mg/kg)

wALIAN Ruuaud paanse aniganiueiisng 1.0 -

anigaLin 1.0 0.050

paaaLAY daduaua 0.2 0.005

nig:uﬂi:mawquiiﬂ (soy sauce and acid HVP) 0.0 -

wisasuaud n3z lusging adiou 02

AVINYDIUNTNT 0.01 -
msuszsidunNmdoo 3. svssiiums leSuduils (Exposure

NUIBINULBTUTEN iG99 Usnfiuanandog
chloropropanols éﬁaﬁﬁa 3-MCPD: JECFA
mvuaa1 PMTDI
Tolerable Daily Intake) winnu 2 ug/kg bw/day

(Provisional Maximum

T8l @61 2002 UszinerFonlidsaifinansidesns
&0l 3-MCPD angeainmies uaswoavios-
W9TH WU VS besudasa 3-MCPD an
M35 lnatiaandien PMTDI wastssmne nedssidin
PmaEams le5UETE 3-MCPD an HVP sauce
WU U580wns Le5udnes 3-MCPD ainmsisine
ﬁaﬂﬂdm’%mmﬁawmmslﬁﬁwﬂ”au falaiAn 1 mg/
kg Atlaaafuanmslésy 3-MCPD ainmsuslne
HVP sauce -1,3-DCP: JECFA lailéfmuetSano
mstudon WissanvhlfAadiosen 39aisan
ﬁ‘%mmiﬁﬁaaﬁq@wwhﬁmwiﬂaﬁmwﬁmzﬁﬂé’
aghabsfions USaamsldsuannisusinauay
Usanandivh [Aa LS psan lndeinaaasuaneais
2&1981N

a i 2/ 3
ﬂ‘l‘iﬂ‘izL&I%ﬂ’é‘]&lkaﬁlﬂﬂﬁzﬂﬂ‘ﬂﬂ?EI 4 ABADW

1. Msuae Wiuisenaiuduame (Hazard
|dentification)
2. MInaUaUaNsnL S (Dose-Response

Relationship)

Assessment)

4. mMIadLeaNNEeN (Risk Characterization)

1. menaes lnduisensniiuduasie (Hazard
Identification)
1.1 3-MCPD
3-MCPD finfisdinle 1Hiasmsifanse
aangan (oxalic acid) ﬁ‘zémﬂu metabolite 2849
3-MCPD g Tubule hyperplasia Tler s most
sensitive end point waza1 LOEL (Lowest
Observed Effect Level) wihnu 1.1 mg/kg bw
w31 3-MCPD VL;JL‘fluﬂmiamsﬁuqﬂﬁN UEINaNT
Anmensniuimiaznsifionzluny wodauwe
299 3-MCPD *‘Fliuﬂlwﬁu ANNTUAELAEMSINANZS
AaE5 wona it 3-MCPD ﬁwaﬁugﬁswﬁuﬁuﬁ
Tyginers
1.2 1,3-DCP
L‘fluﬁmiam'iﬁuqﬂﬁﬂuwaa@maaa
FuRweadunawn liAndiosan luaTensvmeumis
ﬁLwy} mam‘sﬁﬂmhm&,lﬂmwm’gmmu 13 §Uonsk
Wuhmefisnnnd 10 mg/kg lkdadalila
wasuag Lﬁmﬁmﬁﬂi@]LLazLﬂﬁauLLﬂaaﬁfaéﬁmwﬂ
Tuilasne Senseiumansanmeufuisszeze

2249 1,3-DCP dadiuiayle LLasmiLﬁ@msL%ﬂum

o —
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2. MInaUakaInalsaas (Dose-Response
Relationship)
2.1 3-MCPD
JECFA @nweamsdnsanaiinie
SEEEEUAYMSAeNESs deeh LOEL whity 1.1

mg/kg bw/day waziien lndidestiu NOEL (No

Observed Effect Level) wianfiummuae PMTDI
Wiy 2 ug/kg bw laendan threshold approach
ey tubule hyperplasia Tulenflu most sensitive
end point
2.21,3-DCP
JECFA lalfimuaeh tolerable intake
{flosan 1,3-DCP HuRweiaansiugnssn luvaan

[~ a ! [ 3 Y A j o
i 21510N Lﬂ%‘WH@]Q@]ULLaZVHELW Lﬂ@L%QG@ﬂi‘%@’J e

wmml,ﬁﬂum wianfuMuuwaa BMDL (bench-
mark dose lower confidence limit) Wiy 3.4 mg/kg bw laendan Non-threshold approach wag

maieLttasanidu critical endpoint

3. madszfinns Lasududalaanisuilan (Dietary Exposure Assessment)
115052 ABN13 S UENNE WP UNaTINT0IUSHIMNITUS lNAaIMIT X AT Ndwa e
chloropropanols lwawns/sbmiing I@&méﬁmﬂa (ENTNT 3) FEREAUUSINIIMILE AT ansdadiL

289 chloropropanols luawns uasthmiinga (619197 4-5) uaneheriu luusazdssimer

amswi 3 naaviravdoya BollumsussidumsldsuauwalaamsusinauovusasinsiunguusanAonBau

muUs:IinA
nhavdoya
Us:inA
Chloropropanols concentration Food consumption
Ug\lu \laiﬁ”ﬁ'm;l,a GEMS/Food Cluster diets (per capita consumtion)
NaLEe Maximum levels, 2001 survey 2003 National survey. Quantifiable food frequency

used. Respondents 18-59 years

Ronls data and 2004 survey data National Nutrition Survey 1998. Adult 18-69 years
Tne Monitoring Data (2005-2006) National Consumption Survey 2006. Children
3-5 years
AU Monitoring Data (2005, 2006) National Survey for Nutrition and Food Consumption
Monitoring Data 2006 2000 (adult 18 years and above)




mswi 4 naaousnumslidsuduwa 3-MCPD dnsodanolrdoviiassoaroaunvsuvovUs:sinsiu

nauus:inFionBaumus:ing

Mean intake of
BsoandIrdovnas
BodarodLvSY

Us:nfi

u3lu 139 g/day
AL 250 g/day
fonlUs 9.0 g/day

Tne 6.1g/day
BAUN 16.2 g/capita/day

Population group

Adult and children

Adult (18-59 years)

Adult (18-69 years)

Children (3-5 years)

Adult (16 above)

osahsomIslia:en AUgU-SUDIAL 2552 <4 29 4

z('o
c
=
C_
=
Mean Higher consumer (g
(WLg/kg bw/day) (lLg/kg bw/day) ﬂ%
—
0.006 NA
0.001 0.002 (BoadIWADY)
0.002 0.007 (BONOINADY
REhENRE]
UNTH)
0.04 0.01 (Hydrolysed
SOy sauce)
0.034 0.2 (HVP sauce)

swi 5 naaousnrumsldsuduwa 1,
nauus:inFionBaumus:ing

Mean intake of
BsoandIrdovnas
BoarodLvSY

Us:nfi

v3lu 139 g/day
ALY 250 g/day
foalUs 9.0 g/day
Tne 6.1 g/day
BAUN 16.2 g/capita/day

3-DCP vnsoandirdoviassoarodunvsuvoous:sinsiu

Population group

Adult and children

Adult (18-59 years)

Adult (18-69 years)

Children (3-5 years)

NA

Mean
(WLg/kg bw/day)

Higher consumer

(lLg/kg bw/day)

0.001 NA
0.001 003 (BONGIWADY)
0.0004 0.0014 (BOFTINADY
LLRSHDNYIDY
UNIN)
0.001 0.002 (Hydrolysed
SOy sauce)
NA NA

4. MIasUNLANNLHES (Risk Characteri-

zation)
4.1 3-MCPD

M8 UIEANALEEIANNNT LEFY
Husld 3-MCPD angoddiindodiasaad
Nouw9IN  leumailSeuiiaudsinnnis esy
Hufld 3-MCPD s ngoddiindosuazaad

NOLUWINTN hazd1l PMTDI enuens i 6 wu
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4.1.1 ﬂismmﬂ&jmoﬁaﬁimﬂuﬂu ey e lus was vy USannens lesudnils 3-MCPD
NNBOFDINRDILALTOFNDLUWNTNUDENI 1% Wa3a1 PMTDI
< 1 . a = Lo v o
4.1.2 UsgnIianngu higher consumer tszmelnauavdaamws Usaoens lersuau il
3-MCPD a1naaaiiAandtassadnadnase Wity 2% way 10% 1a9e1 PMTDI enuaiey
NaNTLTERUANNELS 3-MCPD widh 3-MCPD flanatuitlan g siimandlassoanoaimas
LineTHiAailmeuenuaaadouazgunmdsznns lunguusameaiBauiszne fo uglu saide

fealys nauazuauwn

swA 6 NdavmANUIAEYUoD 3-MCPD vovUs:sinslunguus:inAonBaurmussing

Mean intake of

s . %PMTDI
Us:inf BoandIhaovla: Population group %PMTDI (mean) :
(higher consumer)
BoaroduvsSy
uglu 13.9 g/day Adult and children <1 NA
WAL 25.0 g/day Adult (18-59 years) <1 <1
ERGINE 9.0 g/day Adult (18-69 years) <1 <1
Tne 6.1 g/day Children (3-5 years) <1 2
IBAUNN 16.2 g/capita/day Adult (16 above) 2 10
4.21,3-DCP

Lﬁl,admﬂ 1,3-DCP lsifien PMTDI ﬁavbiamﬁaa%mammL?%aﬂmamim%auLﬁauﬂ%mm
M3 lESUENEE 1,3-DCP anaosdmdssuasaeanaowisss wazeh PMTDI wilauwiyu 3-MCPD 1¢ 3¢
pfunuANNLEBIaInNT LESY 1,3-DCP AnTesimdssuarroanosuss e ¥ Margin of
Exposure (MOE) Faflumsiieufandnsdiuszrined BMDL 209 1,3-DCP dawhify 3.4 mg/
kg bw/day FutSanmmslésy 1,3-DCP NNTH I ADIUALTAFND L ITH (@mmﬁ 7) WU

4.2.1 ﬁizﬁmmﬂdmmﬁ‘laﬁizmﬂuﬂu Wady ealds wavlne desdusening BMDL 204
13-DCP Wast/53nmums \esudnia 1,3-DCP aneostuidnsiaaanoswasy 2EIENIY 3.4 X 10°
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Abstract

Phthalates are a group of chemical used in both industrial and consumer products
as plasticisers (plastic softeners). Thai Food and Drug Administration banned the use of
phthalates in cosmetic products, according to notification of the Ministry of Public Health.

Five phthalates (dibutyl phthalate, bis (2-ethylhexyl) phthalate, bis (2-methoxyethyl) phthalate,
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di-n-pentylphthalate and benzyl butyl phthalate (BBP)) were monitored in baby care

products sold in Bangkok in July 2008, classified as cleaning (40 samples), moisturizing

(17 samples) and baby powder products (25 samples). Only one moisturizing product had

detectable levels of di-n-pentylphthalate.

Keywords : phthalate, baby care product
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Abstract

Frying oils have received more attention because of reported adverse health effects of
toxic degradation products from oils on risk of cancer disease. The Notification of the
Ministry of Public Health number 283/B.E 2547 (2004) specified polar compound content in
food frying oils at the maximum limit of 25% (by weight). The purpose of this study was to
compare polar compound contents of 8o frying oils obtained by test kit for polar compound
in frying oils developed by Department of Medical Sciences, food oil monitor FOM 310, and
in - house column chromatographic method. Polar compounds were present in all the tested
samples ranging from lower than 20% to higher than 25% (by test kit), 7.0% to higher than 40%
(by food oil monitor ) and 7.74% to 45.96% (by column chromatography). From these results,
samples found high polar compound contents exceeding standard level were 36.25%, 33.75%,
and 33.75% of all samples for test kit, food oil monitor, and in - house method, respectively.
In - house method was selected as the reference method for comparison of the results.
Relative differences for substandard samples between test kit and in - house method were
7.4%. The slope of regression line between food oil monitor and in - house method was 1.00.
The results indicated that polar compound contents obtained by test kit and food oil monitor

method were in good agreement with polar compound contents obtained by in - house

method. ag
(g

{r‘b
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Abstract

The objectives of this research were to explore (1) Primary factors of bottled drinking
water industries in mukdahan province; (2) the relation between GMP score and qualities of
bottled drinking water of bottled drinking water industries in mukdahan province; (3) the
problems and suggestions in the bottled drinking water industries in mukdahan province.
This study used a descriptive research design. The research sample consisted of 23 bottled
drinking water producer in mukdahan province. The research instrument was questionnaire
which was tested for content validity and reliability. The GMP score and qualities test result
of bottled drinking water accordingly. Statistical techniques utilized in data analysis were
frequency distribution, mean, percentage, standard deviation, and test of relationship using
Chi - Square test.

Major research findings were as follows: (1) The 23 bottled drinking water industries in
mukdahan province were passed GMP standard, maximum and minimum score was 98.00,60.00
respectively. Average score was 83.52. (2) The relationship between the Physical test result
of bottled drinking water and GMP score were positive statistical significant level at 0.05 with
Chi - Square test (P - value = 0.022). (3) The relationship between the chemical test result
of bottled drinking water and GMP score were positive statistical significant level at 0.05 with
Chi - Square test (P - value = 0.000). (4) The relationship between the biological test result
of bottled drinking water and GMP score were positive statistical significant level at 0.05 with
Chi - Square test (P - value = 0.000). (5) The bottled drinking water producer had experi-
enced problems and obstacles in the high capital of production. The producer’s suggestion

were supportment from government service.

Keywords : GMP score, qualities of bottled drinking water, bottled drinking water industries,
mukdahan province, relation between GMP score and qualities of bottled drinking

water industries in mukdahan province.
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Abstract

The objective of this study is to explain factors affecting pharmacy-owning pharmacists’
decision to enroll in the Community Pharmacy Accreditation (CPA) program. The study was
divided into two phases. Phase | consisted of a survey by 33 returned questionnaires for an
overall 73.33% response rate. Phase Il was in-depth interviews with 7 pharmacists in accredited
pharmacies and 10 pharmacists in non-accredited pharmacies. Data were collected
between August 1 and September 30, 2008.

The results showed that the pharmacists in accredited pharmacies had prominent
intrinsic motivation compared to pharmacists in non-accredited pharmacies. Pharmacists in
accredited pharmacies were aware of pharmacy professionalism and wanted to extend their
roles of pharmacy professionalism as well as to provide good pharmacy services to patients.
They saw value of joining the CPA program in the way that they had the opportunity to
provide good pharmaceutical care to patients. For pharmacists in non-accredited pharmacies,
business benefit was the main factor that influenced an extrinsic motivation and resulted in
decision to enroll in the CPA program. They did not see any benefit of joining it and they said
that most consumers did not know about the CPA program and could not differentiate
between accredited pharmacies and non-accredited pharmacies. Other factors were CPA
awareness, futility, support, recognition of patients and community, cost, standard of
pharmacy and law enforcement. This study suggested that public promoting on the CPA
program should consider both intrinsic and extrinsic motivation. The standard of pharmacy
for the CPA program should be revised for the program improvement, especially standard
2 (quality management) and standard 3 (good pharmacy service).
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Introduction

Pharmacies are primary distribution
channels of drugs for patient self-medication.
Patients can conveniently afford medication in
a pharmacy. In addition, pharmacies provide
health information services such as proper
usage of drugs and constructive knowledge
in health care'’. The Thai Food and Drug
Administration (Thai FDA) gives precedence
in this distribution channel because pharmacies
can help to reduce irrational use of drugs in

patients. Since 2002, the Thai FDA and the
Thai Pharmacy Council in collaboration with
other related organizations have established
the "Community Pharmacy Accreditation Program
(CPA program)" to acknowledge quality of
pharmacies as accredited pharmacy. This
program is meant to ensure high quality
services rendered by pharmacies and
professional pharmacists, improve pharmacies
to be accredited pharmacies and construct
pharmacies to be a source of health and drug
education for patients in the community®.




In 2006, the Secretary General of the Thai
FDA planned to get about 500 accredited
pharmacies and set target to raise the number
of accredited pharmacy at 20 % from all of
type | pharmacies in every province. Until
December of 2008, there were 316 accredited
pharmacies (3.14%) in Thailand®. Nakhonratchasima
province had 11 accredited pharmacies (6.71%)
from all of 164 type | pharmacies®. Even though
this program is good and beneficial for
customers, and gives privileges for accredited
pharmacies, but there are not a large number
of accredited pharmacies. From literature
reviews, there were many quantitative studies
about opinions on the decision to enroll in the
CPA program but these perhaps not adequately
taken into account this complexity and
investigated all factors. More research is needed
to improve our understanding in this regard.
Thus, this study was carried out by qualitative
and quantitative methods that could be used
to assist in the interpretation of statistical data
to explain factors affecting pharmacy-owning
pharmacists’ decision to enroll in the CPA
program.

Methodology

This study used mixed methods of quali-
tative and quantitative. Questionnaires were
distributed to all participants (45 pharmacy-
owning pharmacists) and in-depth interviews
were conducted with selected participants
(7 pharmacy-owning pharmacists in accred-
ited pharmacies and 10 pharmacy-owning
pharmacists in non-accredited pharmacies)
between August 1 and September 30, 2008 in
Nakhonratchasima, Thailand.

2.1 Data collection

The questionnaire consisted of demo-
graphic data of pharmacies, demographic
data of pharmacy-owning pharmacists and
pharmacists’ opinions to enroll in the CPA
program. Questionnaires were administered
by mailing. Reminder postcards were mailed
to the entire subjects 2 weeks after the initial
mailing. Approximately 4 weeks after the initial
mailing, complete survey packets were mailed
to non-respondents who did not receive first
questionnaires.

Open-ended questions and a semi-
structured interview guide were used to ask
about their understanding and decision to enrall
in the CPA program. Interview questions
developed by the researcher based upon prior
literature reviews and were firstly tested by 3
informants. A letter explaining the background
of the study was sent to each of the selected
participants (selected participants by
theoretical sampling), and this was followed
by a phone call.

2.2 Data analysis

The data of returned questionnaire were
coded in a database and analyzed by using
the SPSS version 13. In-depth interview data
were analyzed by content analysis.

Results

The results of this study were divided
into two phases as following:

3.1 Phase | : Results of questionnaires

There were 33 questionnaires returned
in the survey for an overall 73.33% response
rate. Reliability testing of questionnaire by
Cronbach’s Alpha is 0.9319.
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3.1.1 Demographic data of pharmacies

There were 7 (21.2%) respondents in accredited pharmacies and 26 (78.8%) respondents
in non-accredited pharmacies. Among 26 respondents in non-accredited pharmacies, there
were 18 respondents who were interested to enroll in CPA program and 8 respondents who
were not interested to enroll in the CPA program. The majority of 28 (84.8%) pharmacies located
in urban area, 11 (33.3%) pharmacies had 31 - 50 customers per day, 14 (42.4%) pharmacies had
average income 1,001 - 5,000 baht per day, 25 (75.7%) pharmacies were not source for pharmacy
student training, and duration of pharmacy opening was 12.24 + 13.74 years. Demographic data
of pharmacies about setting area, average customer per day and average income per day were
similar within two groups. Source for pharmacy student training in two groups were different,
71.4% of accredited pharmacies had been source for pharmacy student training while 92.4% of
non-accredited pharmacies were not source for pharmacy student training. as shown in
Table 1.

Table 1 Demographic data of pharmacies (n = 33)

Frequency (Percentage)

Demographic data of pharmacies Accredited

Non-accredited Total
pharmacy (n = 7) pharmacy (n = 26) (n = 33)

Setting area

ﬂ Urban area 6 (85.7) 22 (84.6) 28 (84.8)
2 Rural area 1 (14.3) 4 (15.4) 5 (15.2)
) Average customers per day
% < 30 customers - 5 (19.2) 5 (15.2)
j 31 - 50 customers 2 (28.6) 9 (34.7) 11 (33.3)
D 51 - 100 customers 3 (42.8) 5 (19.2) 8 (24.2)
gﬁ More than 100 customers 2 (28.6) 7 (26.9) 9 (27.3)
Average income per day
1,001 - 5,000 baht 2 (28.6) 12 (46.2) 14 (42.4)
5,001 - 10,000 baht 4 (57.1) 4 (15.4) 8 (24.2)
10,001 - 15,000 baht 1 (14.3) 3 (11.5) 4 (12.1)
More than 15,000 baht - 7 (26.9) 7 (21.3)
Source for pharmacy student training
No 1 (14.3) 24 (92.4) 25 (75.7)
Yes, and being at present 5 (71.4) 1 (03.8) 6 (18.2)
Yes, but in the past 1 (14.3) 1 (08.8) 2 (06.1)
Duration of pharmacy opening
1 -10 years 2 (28.6) 19 (73.1) 21 (63.6)
11 - 20 years 3 (42.8) 2 (07.7) 5 (15.2)
21 - 30 years 2 (28.6) 1 (03.8) 3 (09.1)
More than 30 years - 4 (154) 4 (121)
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3.1.2 Demographic data of pharmacy-owning pharmacists

More than half of the respondents (66.7%) were female while 33.3% were male. The
majority of the respondents (87.9%) graduated a bachelor's degree, 66.7% were member of
Community Pharmacy Association, 42.4% had more than 10 CPE-credits per year (average with
in 5 years), and e3.6% participated in pharmacy training about 1-2 times per year. The respondents
ranged in age from 24 to 61 years old, with an average of 36.21 £ 9.78 years old, worked in
pharmacy 9.21 + 8.58 years, worked 10.03 + 2.35 hours per day as shown in Table 2.

Table 2 Demographic data of pharmacy-owning pharmacists

Frequency (Percentage)

Demographic data of pharmacies Accredited Non-accredited
pharmacy (n = 7) pharmacy (n = 26)

Sex
Male 3 (42.9) 8 (30.8) 11 (33.3)
Female 4 (57.1) 18 (69.2) 22 (66.7)
Level of education
Bachelor's degree 6 (85.7) 23 (88.5) 29 (87.9)
Master's degree 1 (14.3) 3 (11.5) 4 (12.1)
Member of Community Pharmacy Association
Yes 7 (100) 15 (57.7) 22 (66.7)
No - 11 (42.3) 11 (33.3) ;g
CPE-credit per year (average in 5 years) (@
0 credit - 3 (11.5) 3 (09.1) z((—-o
1 - 5 credits 3 (42.9) 8 (30.8) 11 (33.3) g
6 - 10 credits 1 (14.3) 4 (15.4) 5 (15.2) g
More than 10 credits 3 (42.8) 11 (42.3) 14 (42.4) 9]
Frequency of pharmacy training z((:
No - 2 (07.7) 2 (06.1)
1 - 2 times per year 2 (28.6) 19 (73.1) 21 (63.6)
3 - 5 times per year 3 (42.9) 4 (154) 7 (21.2)
6 - 8 times per year 2 (28.6) - 2 (06.1)
More than 8 times per year - 1 (03.8) 1 (08.0)

Mean = SD (Range)

Demographic data of pharmacies Accredited

Non-accredited
pharmacy (n = 7) pharmacy (n = 26)

Age (years) 4443 + 842 34.00 + 9.03 36.21 £ 9.78
(34-61 years) (24-59 years) (24-61 years)
Working year in pharmacy (years) 16.86 = 7.82 715 + 7.67 9.21 + 8.58
(8-29 years) (1-36 years) (1-36 years)
Working hour per day (hours) 11.43 £ 0.98 9.65 £ 248 10.03 £ 2.35
(10-12 hours) (6-14 hours) (6-14 hours)
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3.1.3 Pharmacists’ opinions for enrollment in the CPA program
3.1.3.1 Positive factors for enrollment in the CPA program
In two groups, recognition and extension roles of pharmacy professionalism was
rated the most important positive factor for enroliment in the CPA program. The least important
positive factor was business benefit as shown in Table 3.

Table 3 Positive factors for enroliment in the CPA program

o Mean *+ SD (Range)
Positive factors

Accredited Non-accredited
pharmacy (n = 7) pharmacy (n = 26)

for enrollment in the CPA program

1. Recognition and extension roles of pharmacy 44 £ 05 3911 41 t£1.0
professionalism

2. Pharmacy improvement 43 + 04 38+ 14 39+12

3. Providing good pharmacy service to patients 34 +£09 39+t12 38t12

4. Providing good image of pharmacy to patients 33 £ 1.1 39 £ 1.1 38 £ 1.1
and other medical staff

5. Recognition on importance and benefit of the 37+08 34+13 35+12
CPA program

6. Acceptable from patients and community 26 £1.3 34 +£13 32+13

7. Cooperation with the Pharmacy Council and 34+ 21 29+15 31+16
Nakhonratchasima Provincial Public Health Office

8. Source for pharmacy student training 30+13 24 +18 25+ 17

9. Business benefit 16 £11 21+14 19114

3.1.3.2 Barriers for enrollment in the CPA program
The most important barriers in accredited group were lack of support from

BLLELUMLABLE

concerned organizations and non-assured in the stability of the CPA program. In non-
accredited group, difficulty of standard of pharmacy in practicality, and the cost for restoring
and adjusting pharmacy were the most important barriers. In overall, the least important barrier
was unawareness and unknowledgeable on the CPA program as shown in Table 4.

Table 4 Barriers for enrollment in the CPA program

Mean * SD (Range)

Positive factors
Accredited Non-accredited

for enroliment in the CPA program
pharmacy (n = 7) pharmacy (n = 26)

1. Difficulty of standard of pharmacy in 26+ 05 34 +1.30 32+12
practicality

2. Lack of support from concerned 36+13 3.0+ 1.70 32+ 16
organizations

3. Cost for restoring and adjusting pharmacy 21 +09 34 + 1.60 31+16

4. Fee for applying in the CPA program 21 +09 3.0 + 1.80 29+ 16
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Table 4 Barriers for enrollment in the CPA program (continued)

Mean £ SD (Range)

Positive factors

for enrollment in the CPA program Accredited Non-accredited Total

pharmacy (n = 7) pharmacy (n = 26) (n = 33)

5. Non-assured in the stability of the CPA 36+13 26+ 175 28+ 17

program

6. CPA process 24+ 08 29+ 1.30 28+ 12
7. No advantages from the CPA program 20x22 25+ 1.60 24 £17
8. Denial (feeling to refuse in CPA enroliment) 16 + 21 25 £ 1.30 2315
9. Irresponsibility (It's not my duty) 13+16 22+ 1.40 20+ 15
10. Unawareness and unknowledgeable on 16 £13 1.6 £ 1.40 16 £1.3

the CPA program

3.1.3.3 Difficulty to comprehend the standard of pharmacy"”

The result revealed that standard 2 and standard 3 were difficult to comprehend
in practicality as shown in Table s. Standard 3.2.6 (must track drug usage) was rated the most
difficult to comprehend. These were followed by standard 2.2.6 (must keep a service record for
patients), standard 3.1.5 (must maintain a reserve of first-aid and life-saving drugs), standard
2.2.8 (must establish and track key quality indicators) and standard 3.2.5 (must keep drug

profiles of patients).

e,

Table 5 Difficulty to comprehend the standard of pharmacy by the Pharmacy Council 3g

Mean = SD (Range) ”(_"’

Standard of pharmacy Accredited Non-accredited Total g

pharmacy (n = 7) pharmacy (n = 26) (n = 33) c

0’

Standard | : Premises, equipment and 19+ 08 24 +141 23 +141 (@

other facilities e
Standard Il : Quality management 25+ 1.0 29+ 11 28+ 1.1
Standard Ill : Good pharmacy practice 26+ 11 27 +£09 27 09
Standard IV : Laws, regulations and ethics 15+ 06 1.9+ 09 1.8 £ 0.8
Standard V : Services and community 21 £09 22+ 11 22+10

participation

3.2 Phase II: Results of in-depth inter- 3.2.1 Motive factors were classified

views

The results were presented according to
types of factors that affected pharmacists’
decision (Motive factors, means factors, and

opportunity factor) as following:

as CPA awareness, futility, incentive, support,
professionalism, and recognition of patients
and community toward CPA.

3.2.1.1 CPA awareness; everyone
understood that the CPA program was an
accrediting program for improvement related

—
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to standard of pharmacy by the Pharmacy
Council, but they explained concepts of the
CPA program in various terms. Some of them,
particularly pharmacists in non-accredited
pharmacies explained only physical figures of
the CPA program such as logo sign of
accredited pharmacy, full-time pharmacist,
documentation system, appropriate criteria for
drug selection, storage system to ensure
stability of products, monitoring system for
expired drugs, and no keeping of cigarettes
and alcoholic drink. Pharmacists in accredited
pharmacies understood more concepts of the
CPA program in good quality service and good
clinical pharmacy practices. Pharmacists in two
groups similarly indicated that most customers
did not aware of accredited pharmacy. They
did not know that "what is the CPA program?,
what is the difference between accredited
pharmacy and non-accredited pharmacy?,
what are benefits from accredited pharmacy?".

3.2.1.2 Futility; many pharmacists
said that the CPA program had many benefits
for patients, pharmacists and their pharmacies,
and they felt that accredited pharmacies had
different advantages from non-accredited
pharmacies. One pharmacist in accredited
pharmacy felt that accredited pharmacy would
not make a different advantage if eminent roles
of the CPA program did not extend to patients.
Some pharmacists in non-accredited
pharmacies mentioned that they could not see
different advantage in more acceptance on
accredited pharmacies from patients, increasing
number of customers and increasing financial
benefit.

3.2.1.3 Incentive; pharmacists in
accredited pharmacies preferred to enroll in
the CPA program not because of business

benefits. They focused on extension roles of
pharmacy professionalism, knowledge improve-
ment and pharmacy development. However,
pharmacists in non-accredited pharmacies
stressed their incentives on business benefits,
increasing competition potential, customer
increase, income increase, discount on drug
price from pharmaceutical company and
cooperation with the National Health Security
Office in prescribing system. They viewed that
pharmacy was the business which could not
proceed without benefits, but it was controlled
under ethics and professionalism.

3.2.1.4 Support; pharmacists in
two groups did not receive enough support
from the government and concerned organi-
zations. They suggested that Nakhonratchasima
Provincial Public Health Office, the Thai FDA
and the Thai Pharmacy Council should support
them such as A) Interesting benefits (e.g. special
controlled drug could be dispensed in accredited
pharmacy without prescription, special drug
price from pharmaceutical company, decreasing
fee of pharmacy license and receiving free
pharmacy journal) B) Increasing the CPA public
promoting to customers to draw attention of
customers toward benefits from accredited
pharmacy’s service. C) To encourage CPA
mentor system as CPA model to give advices
and to help other pharmacists who are
interested in enrolling in the CPA program
and D) To sponsor large logo sign of accredited
pharmacy.

3.2.1.5 Professionalism; all
pharmacists in accredited pharmacies revealed
that the CPA program directly concerned with
pharmacy professionalism. The majority of the
pharmacists in accredited pharmacy welcomed
the opportunity to extend their roles and




perception that CPA makes better use of the
pharmacists’ professional skills in good pharmacy
service and clinical pharmaceutical care.
Customers could conveniently access to full-
time pharmacist who can offer counseling and
health care. Professionalism in the CPA program
would increase acceptance from customers,
communities and other health care personnel.

"The high numbers of customers
returning are good for business, but for me,
it's more a question of personal values. My main
objective is helping patients, and their health
comefirst in my job. For me, it's all about
attaining loyalty and trust in professionalism.’
(Accredited pharmacy interviewee)

Pharmacists in non-accredited
pharmacies who thought that the CPA program
did not concern with professionalism gave view
that pharmacists can work with pharmacy
professionalism without CPA enrollment. They
can develop standard of pharmacy to be the
guideline for working. Working with profes-
sionalism depends on individual pharmacists
more than enrollment in the CPA program.

3.2.1.6 Recognition of patients
and community toward CPA; many pharmacists
in accredited pharmacies and nearly all
pharmacists in non-accredited pharmacies
commented, they did not see recognition and
reliability of patients and community from CPA
program enrollment. The main problem was
lack of patient's awareness on the CPA program.
Many patients accepted and trusted the quality
service of pharmacist, not the CPA program.
Some pharmacists in accredited pharmacy
explained that they gain more reliability after
being accredited pharmacy, because patients
saw physical pharmacy changes and different
service after being accredited.

3.2.2 Means factors were divided as

cost, knowledgeable on process of accreditation
and standard of pharmacy.

3.2.2.1 Cost; every pharmacist in
accredited pharmacies invested on cost of
restoring and adjusting their pharmacies
according to standard of pharmacy. They
thought that this cost slightly impact them.
Pharmacists in non-accredited pharmacies
would invest on cost the same as pharmacists
in accredited pharmacies. Other costs were
expense for part-time pharmacist, pharmacist
assistant and knowledge updating in conference
or training.

3.2.2.2 Knowledge on process of
accreditation; all pharmacists in accredited
pharmacies understood process of accredi-
tation because they passed all steps of CPA
process, but some of them were not assured
that present process was similar to past
process years ago. All pharmacists in non-
accredited pharmacies knew about CPA
process but their knowledge was varying from
low to high level. They had little knowledge
because they were not interested to enroll in
the CPA program and they received little
information about the CPA program from related
organizations.

3.2.2.3 Standard of pharmacy:; it
should be revised to up-to-date and suitable
for real practice. Pharmacists should receive

—
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opportunities to feedback in revising standard.
They had problems on difficult standard in
four main topics. Standard 4 (Laws, regulations
and ethics) was not the problem to comprehend
because all pharmacists had to comply
according to pharmacy law and regulation.
They had same difficulties to comprehend as
following:

e Standard 1.2.4 : must have
refrigerator for drugs that must be kept within
1-8°C

"l suggest that separate refri-
gerator for drug storing should depend on
amount of drug. It is wastage if few drugs
have to be kept in separate refrigerator.’

® Standard 2.2.6 : (must keep a
service record for patients) is difficult to
comprehend because many customers like
convenience, do not want many questions and
waste time for recording, and Thai drug system
is not prescribing system.”

e Standard 3.1.3 : must have an
effective system to manage drug expiration

"It is difficult to mark color of
expired year in wholesale medicines and high
turnover rate medicines."

e Standard 3.1.5 : must maintain
a reserve of first-aid and life-saving drugs

"It is not necessary for pharmacy
which locates near a hospital. Many patients
decide to go to a hospital when it is emergency.
A hospital is more appropriate and more
accessible than a pharmacy for emergency
cases."

e Standard 3.2.5 : must keep
drug profiles of patients

"Many patients emphasize on
convenience and do not realize on the importance
of patient’s medication profile. Furthermore,

data for keeping in medication profile is not
complete because of the drug system in
Thailand."

e Standard 3.2.6 : must track
drug usage

" can not monitor patient’s
outcome if patients do not come back again."

e Standard 5.2 : must cooperate
with authorities in reporting and giving
information about illegal drugs and narcotics

"It is not easy to know information
of drug abuse and narcotic utilization. | am
not sure that if | know narcotics information, |
will tell police because | am worried about my
safety.

3.2.3 Opportunity factor; most
pharmacists said that post-surveillance pharmacy
by law and regulation did not affect their
decision for enroliment in the CPA program.
One pharmacist in non-accredited pharmacy
argued that it would affect his decision if
authorities in pharmacy’s post-surveillance tried
to force him to enroll in the CPA program.
Many pharmacists agreed that it should be
compulsory for all pharmacies to be accredited
pharmacies because it would increase quality
service and value of pharmacy professionalism
to public trust and accountability. One pharmacist
in accredited pharmacy disagreed with law
enforcement because it was too much and
would put pressure to pharmacy. Three
pharmacists in non-accredited pharmacies
disagreed with law enforcement because it
would affect drug distribution in rural area.

Discussions

This part discussed about demographic
data of pharmacy-owning pharmacists and
factors affecting pharmacists” decision to enroll
in the CPA program.




4.1 Demographic data of pharmacy-
owning pharmacists

Most pharmacists in accredited phar-
macies were stable status and worked in
pharmacy for many years. Their pharmacies
located in urban area, had been opened for
many years and were the source for pharmacy
student training. In contrast, many pharmacists
in non-accredited pharmacies were just
graduated with bachelor degree and had
worked in pharmacy for 1-2 years. Additionally,
some pharmacies just changed from type Il
pharmacy to be type | pharmacy and were
not the source for pharmacy student training.
Therefore, pharmacists who have characteristics
like pharmacists in accredited pharmacies
should be addressed as the target group for
encouragement to enroll in the CPA program.

4.2 Factors affecting pharmacists’
decision to enroll in the CPA program

Results of the questionnaires in both two
groups showed similar trend that recognition
and extension roles of pharmacy professionalism
was rated the most important positive factor
for enrollment in the CPA program, and business
benefit was rated the least important positive
factor. However, the result from in-depth
interviews was different. Professionalism was
the most important factor for pharmacists in
accredited pharmacies while incentives
especially business benefit was the most
important factor for pharmacists in non-
accredited pharmacies. Because the number
of respondents in questionnaire was small
(n = 33) and the variation on weight of score
by individual pharmacists, these could not
explain factors affecting pharmacy-owning
pharmacists’ decision to enroll in the CPA
program.

4.2.1 Motive factors

Pharmacy professionalism was an
important motive factor that influenced an
intrinsic motivation and resulted in pharmacists’
decision to enroll in the CPA program. This
motivation occurred when pharmacists were
passionate about professionalism and
performed it for the sheer pleasure of it. This
resonates with previous studies”™® that
pharmacists in accredited pharmacy were
aware of pharmacy professionalism and wanted
to extend their roles of pharmacy professionalism
as well as to provide good pharmacy services
to patients. There were numerous techniques
to help pharmacists develop positive professional
behaviors. Role modeling was the most
important strategy in order to improve professional
behavior. Pharmacists also learned from
observation of preceptors actively engaging
in professional association activities, community
involvement and continuing education®.

" indicated that students’

Previous study'’
professionalism were associated with their
institutional experiences and socialization.
Lecturers, friends, academic development,
attitude to the profession, and the institutional
environments were also important factors for
developing and enhancing students’ profes-
sionalism. Pharmacy schools should take
account of these factors and use them as the
resources for setting their future strategic plans.

Incentive was an important motive factor
that influenced an extrinsic motivation and
resulted in pharmacists’ decision to enroll in
the CPA program. All pharmacists in accredited
pharmacies were not interested in business
benefits. For pharmacists in non-accredited
pharmacies, business benefit was the main
factor for their decision whether to join the

—
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CPA program or not. Inadequate financial
rewards appeared to be substantial; pharmacists
in non-accredited pharmacies delayed enrolling
in the CPA program. This finding accentuated
the need of business benefits for pharmacists
in non-accredited pharmacy to enable them
to enroll in the CPA program. The strategy
encouraging pharmacists to enroll in the CPA
program should also consider together with
business benefit. Similarly, the previous study"” "
indicated that barriers for enrollment in the
CPA program were non motivation of business
benefit and non increasing competition potential
from enrollment.

All pharmacists seemed to understand
concept of the CPA program. But in details of
in-depth interviews, some participants in non-
accredited pharmacies may not be clear about
the purposes and real meaning of the CPA
program, so they would not motivated to enroll
in the CPA program. Participants in accredited
pharmacies mostly focused on quality of
pharmacists and service while participants in
non-accredited pharmacies mainly focused on
physical figure and external process of the
CPA program. It indicated that CPA promoting
could not communicate the objectives and real
meaning of the CPA program to all pharmacists.
Also, many consumers did not previously know
about the CPA program. Information about

the CPA program should be addressed in
public promoting to customers. Finally, drawing
attention of the consumers would then
demand the pharmacists to enroll in the CPA
program.

Support was motive factor that influenced
an extrinsic motivation and affected pharmacists’
decision to enroll in the CPA program. The
results of in-depth interview confirmed the
findings of questionnaire and previous study ™
that the lack of support from concerned
organizations included CPA public promoting
to customers, CPA mentor system, and
pharmacists’ knowledge improvement required
from training course and continuing education
program were identified as barriers to enroll
in the CPA program. The results warranted
urgent actions of co-operation from Provincial
Public Health Office, the Thai FDA and the
Pharmacy Council to promote the CPA program
and support pharmacists to enroll in the CPA
program (such as support staff, CPA mentor
system, training course, and encouragement
accredited pharmacy in becoming parts of
national health insurance system). At present,
Nakhonratchasima Provincial Public Health
Office is proceeding on CPA mentor system
for pharmacists who are interested to enroll in
the CPA program and establishing a new
program which accredited pharmacies are




included in public health insurance to provide
pharmacy service in 3 activities (screening,
refill medication and health education). This
period is the first step that provides pharmacy
service for diabetic and hypertensive patients
who are in stable stage.

4.2.2 Means factors

Standard of pharmacy influenced an
extrinsic motivation and resulted in pharmacists’
decision to enroll in the CPA program. Results
of questionnaire showed that difficulty of standard
of pharmacy in practicality was rated as the
most important barrier to enroll in the CPA
program. The results of in-depth interview
confirmed this finding and resonated with
previous study that standard 2 and standard 3
were difficult to comprehend in practicality ",
especially standard 2.2.6 (must keep a service
record for patients), standard 2.2.8 (must
establish and track key quality indicators),
standard 3.1.5 (must maintain a reserve of
first-aid and life-saving drugs), standard 3.2.5
(must keep drug profiles of patients), and
standard 3.2.6 (must track drug usage). In
addition, standard of pharmacy should be
revised to up-to-date by a group of practical
pharmacists, expert lecturers and accredited
committees.

Conclusions and Recommendations

The results showed that the pharmacists
in accredited pharmacy had prominent intrinsic
motivation compared to pharmacists in non-
accredited pharmacy. Pharmacists in accredited
pharmacy were aware of pharmacy profes-
sionalism and wanted to extend their roles of
pharmacy professionalism as well as to
provide good pharmacy services to patients.

They saw value of joining the CPA program in
the way that they had the opportunity to provide
good pharmaceutical care to patients. For
pharmacists in non-accredited pharmacy,
business benefit was the main factor that
influenced an extrinsic motivation and resulted
in decision to enroll in the CPA program. They
did not see any benefit of joining it and they
said that most consumers did not know about
the CPA program and could not differentiate
between accredited pharmacy and non-
accredited pharmacy. Other factors were CPA
awareness, futility, support, recognition of
patients and community, cost, standard of
pharmacy and law enforcement.

The findings of this study suggested that
promoting the CPA program should consider
poth intrinsic and extrinsic motivation. Extrinsic
motivation could have an immediate and
powerful effect, but it did not necessarily last
long. The intrinsic motivation, which was concerned
with "quality of working life", was likely to have
deeper and longer-term effect because it was
inherent in individuals and not imposed from
outside". We could not use only intrinsic
motivation interventions (such as feeling that
the CPA program was important, it developed
professional skill and ability, and provided
opportunity for advancement) as a short-term
strategy for immediate enroliment in the CPA
program. Intrinsic motivation was surely
effective but it took time to create motivating
environment. Therefore, sometimes we had to
turn to extrinsic motivation such as advantages,
incentives (e.g. benefit, premium, reward and
promotion), staff support, recognition, praise
and law enforcement in order for pharmacists
to see the value of the CPA program®.
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