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ABSTRACT

Chronic muscle pain in various areas such as the back and neck, is a common health
problem today. There are many methods of treatment, such as using pain killers, physical
therapy, etc. Heat therapy is one of the many accepted methods of physical therapy. Using
a compress after back massage makes the muscle flexible and results in pain relief. Traditional
Thai massage and using herbal oils to accompany the massage can relieve and treat muscle
pain, joint pain, and accelerate muscle recovery from injury. Therefore, the purpose of this
research was to study the effectiveness of herbal massage oils in relieving muscle aches and
pains and improvement of muscle flexibility, which affects decision-making behavior to use
herbal oil product in the working-age people in Chiang Rai. Important herbs that are used as
ingredients in herbal massage oils include Phrai, (Zingiber Cassumunai Roxb), Tao En On
(Cryptolepis buchanani Roem. & Schult.,) and Wan En Luang (Curcuma sp.). These three herbs
have indications for their use in relieving body aches and pains. This study is Quasi
Experimental Research, One group, Pretest Posttest Design, purposive sampling with specified
qualification criteria. A total of 40 participants who volunteered to participate in the
experiment are between 18-60 years of age and have muscle pain in the neck, shoulders, legs,
middle back, upper back, lower back, level 3 or higher, which has been evaluated by a medical
practitioner, Thai traditional medicine branch. Conducting experiments consisted of a
traditional Thai massage (control group) and a traditional Thai massage combined with herbal
massage oils (experimental group). All participants with muscle pain in the aforementioned
areas received traditional Thai massages for a period of 60-minutes and after a 14-days period,
this group of participants received a traditional Thai massage combined with the use of herbal

massage oils again for a 60-minutes. Both before and after the experiment, participants were



assessed for muscle pain using the Numeric Rating Score pain level assessment form and
evaluating muscle flexibility using Flexmeter. Data was collected and analysis was conducted.
Statistical analysis was performed using descriptive statistics such as frequency and percentage
and Inferential statistics such as Paired T-Test and. Unpaired t test. The results of this study
found that both a traditional Thai massage and traditional Thai massage combined with herbal
oils performed for 60-minutes reduced muscle pain and increased muscle flexibility with
statistical significance at the 0.05 level.
However, when comparing the results of traditional Thai massage with herbal massage oil and
traditional Thai massage in reducing pain and increasing muscle flexibility by considering the
difference in pain levels. and the flexibility of muscles before and after massage, it was found
that traditional Thai massage using herbal massage oil for 60 minutes had no significant
different effect on reducing pain and increases muscle flexibility from traditional Thai massage.
As for the behavior of the volunteers in deciding to use herbal massage oils, the overall level
was at a high level. The top three most important decision-making behaviors are the popularity
of Thai massage for treating aches and pains. Second, importance is given to the quality of the
product. and the product has a beautiful packaging format, respectively

In conclusion, traditional Thai massage combined with herbal massage oil has the
statistically significant effect of reducing pain and increasing muscle flexibility (p<0.05), but the
effect is not significantly different when compared with the aforementioned effect from
traditional Thai massage. As for the behavior of the volunteers in deciding to use herbal

massage oils, the overall level was at a high level.

Keywords : Chronic muscle pain, muscle flexibility, traditional Thai massage, traditional Thai

massage
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WUATILSY FITNANITIVENIMUEAINARDIAENITINETUAN @11 AkUETINSITa1rSUUSEIvUNa L

a

Astaunidag) Usnwunndunulnenil TulseneulsnfalsusoanuninsioazldgaliulAug

o

e

anvudvenIswmdnnulneway 91lsAg-A1an

2.4 LLu'aﬁmLazmuﬁﬁLf'"imﬁ'quﬁnisué’uﬁm
nnsEnwILazAuainfeIfungAnssunvesiuilaalaidnivinisliaauvuisves
nginssuguslnaelivanevinudel
Schiffman and Kanuk (2000) l¢l#ansmaneveanginssuguilaaenliin fie wainssuds

[

HUSLAAYIINISAUMT N153D N15hY NNSUSELIUNANISIY@0s NARAM WaznIs USNNS TF9AIA7 19

54

AUBIANNABINITVDIL
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Belch and Belch (2009) lalvianumaneveanginssuguslaaenliin fe nszuiunswag
Avnssurg q Nyarawatuladilufidausinluniswaisminisidenass n1see n1sldau n1s
Uszilung wavnsiaentdduavsousnig enauausdndNyl fABIn1sveIniLes

Y o

W ludwug (2554) lalvanunuigvesnginssuguilaaionlidnnginssy guslan

=X = a v <

Aeadosiuanuidninfnvesfuslaadfidnvauzilunszviunsiilutuneusumenisiia Ay

Y

v

A09n13 wanwdaya Ussdiunateyailaauianisdndulageluiign

Y

a [

ey duined (2540) lalvianumanevesnginssuguslaaenlidn vanefis n1s nsevives
yanalayaranisdaiededaenssiunsdamlildinuasnslidaduiuas vinms st
nszvIunsinduladeilinegrounduardsiidaulunisimun 19 nsnsyridsnan

A13d n1aaunna (2554) Aldtianununevesnginssuguilaaenlidn nuneds
nszuaunslunsdamlildundendn fusineuinisnisuilnandndasiviouinis was sauds
weFnssuiiistuniendsnnmsliudndueivieuiniadandn

wAinssufuslaa (Consumer Behavior) munada wainssuiguslaaviinisum nnsan
nstie nsld nmsUsediuna lududuasuinis danindnagrevauesnudons venemiedy
fumewieriuarufn Uszaunisal nsde msldAuduazuinisves fuilnaiflenauausining
Aoan1TwasAIUNInelavety nIenuieds N13AnET nRinssun1sAndulawarnIInTeyinves
;EU'%ImﬁLﬁ'msﬁaqfTumﬁ%aLLazmsﬁ?mﬁw (A37550u v&55M warAy, 2546, U. 192)

nsaTEinganssuduslon

N153LA5ngAnssuduilaa (Analyzing consumer behavior) Wun1s@un #3833y
Aeafunginssunistenasnslivesfuslnafionsufadnumzanudoinisuasnginssunistouay
nsldvesffuilaadineuiiliazdrelitinnsnatnaiisodnanagns n1an1snatn (Marketing
strategies) fianunsnaussanuiianelavesiuilaa Ieeds munzaudanuiléifedundnuas
waAnssuvesiuilam Ae 6Ws uay 1H GeUsznaudae WHO? , WHAT? , WHY? , WHO? , WHEN? ,
WHERE? waz HOW? iileduvndmey 7 Uszns vise 70s Ssusznaulusng OCCUPANTS, OBJECTS,
OBJECTIVES, ORGANIZATIONS, OCCASIONS, OUTLETS uwag OPERATIONS Fan1sldFanu 7 fow
dlevdimay 7 Usgnis ieafunginssuuslaasuiainisldnagninisnisnaa Tiaen adesiu

AnBULREITUNANTIUEUTLAA
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A1919% 2.1 wanemanw (6 Ws wag 1 H) tilemdimau 7 Usemsifeniunginssugusiaa (70c)

07U (6wg g 1 H )

AMMBUNABINISNTIU ( 705)

nagnsn1snaIniineItas

1. laseglumanaidn
g (Who in the

target market?)

anwauzngulnuing (Occupants)
NIPY

(1) Usznnsenans

(2) pilenans

(3) ININY WIBINNATIEA

(@) weRANITUAIERNT

nagNSN1IAaTIR (4Ps) Usenaumena

a v 6

EVSATUNGS U9 51A1 11330
MUY LATNITALESUNTAAIAT
WLNEAULALANNTOAUDY AU

wolvvaanguidmungla

2. fuslnatoayls
(What does the

Consumer buy?)

0
a

daniguslnafesn15ee (Objects) A4

AUSlnAdeInsankanduin A

AanT1sAaNURAYIRRIAUTENOUYDY
a (% (3

Nanng (Product component) wag

ANUUANsenilandng uwet

(Competition differentiation)

nagnsauNansiue (product
strategies) Usgnaume

(1) nansUNUan

(2) sUdnwel wandualaun N15UT3Y
foua M31EUAT JULUU UIN1T AAN
ANWULUINNTIN

(3) nansiuaIAIU

(@) nAnA i TirAnTs

(5) ANEAINNERSTUI ATULANANS
NNNTUYITU

(competitive differentiation)
USTNOUAILAIIULANAIIATY
NARAMI USNNS NN LAy

ANanwal

3. luguilnpdade
(Why does the

consumer buy?)

TnUszaeAlun1s@e (Objectives )

Y a

NUSLNATRAUAILNDEUDIAIUADINTT

Y

YDRVINTUTWNYWAE AUININYIT

'
v aAada a 1

fasAnw1neUaTuNABNTNanND
WEANTIY 5%

(1) Uadunelunseladenie au
NN

(2) Yad8n9d9A LagInIusITa

(3) Yaduianzynna

s v = %%
nagnsildunnae (nagnsau
nanAae (Product Strategies)

(2) NagNSNTALETUNIINAN
(Promotion strategies) Usgnaunig
nagnsn1slawan nMsuglagly
WHNUYIEY NFARESUNITUIY NS
1 [ v 6 s v
17 NTUTEAAUNUD (3) NAYNSATUY

5701 (Price strategies) (4) nagnsau




A1519% 2.1 (s10)

15

07U (6wg g 1 H)

AMMBUNABINISNTIU ( 705)

Nagnsn1snaInngIvas

PIN19N159A 919118 (Distribution

channel strategies)

4. Tassldusiulu ns
fadvlade

(Who participates in
the buying ?)

Ton1aluns@e (Organizations)
1dnSwalunisandaulade Usznaunie

(1) {5453 (2) falendwa

5

a

(3) finaulate (a) o (5) 14

Y

nagnsildunae nagnsnislawan
LAz (1138) NagNSNITALEINNITNATN
(Advertising and promotion

strategies) lngldngusnsna

5. fuslaedeiilola
(When does the

consumer buy ?)

Tonaluniside (Occasion) WU 34
woulavesl vise Yaggnialavest
9297Ule VaamBuYIIA AR I

o w |

TonafiawnsamaAnIaTud1Agya o

&g v & & | a
nagnsNlEuINAe NagnsnIaasy
N139a19 (Promotion strategies) 14U
MsawaEsuNITRaInLle tnI9ay

danPaadnulanalunisde

6. fiuslnaueiilvy
(Where does the

consumer buy?)

Poanavzaunas (Outlets) Mguslne
1U¥N15%0 19U AT TNAUAN
gUUasiniing Fuveveetl Ueay

WnSA aguawad 8

ﬂ@&p/]ﬁ‘%i@WNﬂﬁﬁ'@ﬁi’Wih&J
(Distribution channel strategies)
USenihednnunnainid vanelae

NINFAUNVLHIUAU NAIDEILS

7. Juslnnagoagidls
(How does the

consumer buy?)

Funevlunisinaulade
(Operation)Usznausie
(1) m3¥u3dam

(2) M3rumdeya

(3) nMsUszilunaniaden
@) dnaulade

(5) AUIANNLNAINTE

nagmsildinnAenagménisdaaiy
n159a19 (Promotion strategies)
Usznaumie nslawanlagldnineu
18 NMTALESUNITVY A15IAUT ey
NMSUSEANEUINUS N1TRAIANIIAT LAY
wiinuveazivuaingUssasalu
nsunelidenaaeIiuingussasty

L a dgj
5AnaulaTe

U1 : 91N A998 1E@359] wazAMy 2541 (MU 194)

Tumangnssuguilng

lumangAnssuguilaa (Consumer behavior model) Lun1sAinwdanngslaivia Tiin

n1sdndulagendndneilaeigaisuiuainnisiiindansedu (Stimulus) AviliAnAuAeIn1589

£

'
=

nszAuuIntuausdninAnvesie (Buyer's black box) daUssumilaunaoimBIEnanvse

q
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Auglianinsannasiulannuidninfnves@evslasuavinaandnuaesiigg veude udiaeiinig

1Y% ¢ = U a v ¢ .. a
MBUAUDIYBINTE (Buyer's response) 130 N13AnaUlavas@e (Buyer's purchase decision) lngil

£

a v a
FYACLBYAPNU

Fanszdumenien (stimulus)
Fanszdu Fanszdudu
y
NNNIARIN (other stimuli) m3neUaHOIVE
(Marketing °dlﬁ’) (response)
Y]
Stimuli) napas Wie AN din MIlapNHAANN
“
» ﬁﬂmamf«%@ (buyer’s Black) > mﬁma?ﬁm UL
HanduaiaIm IATEgN (BOX) Tumsée 5nams
MIvATIMUY malulad o
My mstifoq t
TAUUFITY
A

o n‘ummmé’ﬁf ® (buyer’s characteristics)

JadomuSmus3I5 (Culture)
HJaduaudanu (Social)
adgaiuiana(Personal)

Tasedaninen (Psychological)

A 2.1 JULUUNgRnTIUYRNEUILAA

v |

Tuneunsindulovessdo (Buyer’s decision Process)

mﬁné’ﬂﬂgm (Problem Recognition)
mIa umﬁﬂ'aga (information Search)
msdsziumamaion (Evaluation of Alternative)

v
quﬂiiuﬂ1ﬂﬁ5ﬂﬂ1i§ﬂ (Post Purchase Behavior)

YT : 0 @355 LETTRU wavAnly (2541, W. 129)

AIduasuladn ngdnssudusiaa waneds nseutunsvisenanssula vesuaranvilulaungs

L2 3

>

Y

a A a aAaa
AnANgNIaN15UINIST Laedivnng

(%
v

YU

o
(% v a

snaulansunistaliialiiinauiisnelagean

poulaznIsindula L‘ﬂu%ﬁ@U‘UUNﬂWiW‘quﬂﬂLLaSV‘hﬂﬂi
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2.5 wuuusziiuaulaulan
AMUNUIYVDINFUTZLEY

A =~ ' = P < P a
N13UTTIU AB NSUTENNUAMNAIIBNaYIAISIUUNITUUANINTTUNNATIAITH N1SUTBILU

WensuUsedvana wu fUhedldgasimselinsiausenialdndaniu linsweruiaieanld

=3

FeAsletsndsanniudsiausondnadufievssduinldanamde msthdaanuuinfiuiy aasd
nstssdfiuianouuazudanislinissnuimeiuia udauanduaiiuidndius (ndividual or
Subjective) laiamnsnineeniidugusssy wmileusinisliddumsussiiuieroudredudounass
NAINNAIETD

1nmsIseisesnslenssiutiaungisveaneiuialsametviadisanuin Jymnis
seiutanlunegiaedeliineidesarnneiuiavinainuiainudilalunisusziiuainuvan
forauouuzlunuidendnin werwavszimedthemsinadesiieinamnuuin uldlunsussidiu
AnuInInfunsUszifiuanmsameouaziale dsazsinlinigseu Vislumedtaeduluedied
Usgdnsnm

nénmavssiiuarinin UssdulaeBandndwolud

1. dsmiluneulinmsinviiteduauufgiunazndslinisinuifieussidiuna

2. msUszidiuegsaiiansuaysieLiles

3. BenTifunzautuitisuiarneuasasliifideatunaeanislinissne duq

4. fnstuiindundngiu

5. nanidsadanuidudumalivatsdeiianimiednmiinseduliian o1sualai
ela

AsnsUsliuanuln

nMstssdiuanulinegeasevaguasiiufiugiuiiinlugnisinwmennad wanzaud
Uszansnmuaziinadnafesdesfigadeyaiiovinluussiiududoyadildan

1. fusnidwesifiae (Patient Self-report) Salutoyafidedelsunniiannsiz A
Huanuidndrudn (individual or Subjective) iliifllasanansavenvideussets unuulddmiam
PN

2. MnwAnsINTiEUrsuanIeenuMsAdeulmA YR sdades msTnszeiu
AU

mMsiaseiuauUan i 2 33 Ao nstaeannlaglilldiedesde Téun

1. MsUBnNANIANAIEA19189(Simple Descriptive Scales) LU WeU18819011E U1

vuztivnlnuey {Ursenaneuinlivinnietindiuinne uia Aeganusedivinuinieswalnunae

TaamauivindntesUinnenullinuinusaulnuinaunuldlvimand Wudu
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2. mavenAuidnilusaiay (Numerical Rating Scales : NRS) iunisusziiu aanuian
mefay neneruiaazuengUisnilivinaewnusieiay 0 kavtingunss Inunumeay 10
30100 agndlaogremildliiiinidoninrunnvusdegiaala  NRS (Numeric Rating Scale) 2
Hudunseaifidauvadutoning fu wasdl mneavffudus 0-10 Aeuitasldudosinany
iilafuitheiefaslviguaeUssiiiuldedgnies dwiulunsdiiiduduaesn vieuaeliamnse

doansTidnladsns Usediuwuu NRS b9 (881 @1wiuniw way 3930 WANAsNate, 2552)

A15197 2.2 A51uEReNSUTERNAMMLIUUIALUY Numeric Rating Scale

0 1 2 3 4 5 6 7 8 9 10
Wl | Yaetdes Lidiaunnd | danurunans $8n Uannnn sannsunu | Uan
9ms | s Wisdndnalag | nsuainen1suin | 3ne1n1sUInenn i | usss
in | deermstinluvasll | weauens fanudne | WiAnanudne in | aunu

lanndndadianuidn | wagliannso uew | lilw
T @nansanulel weusinweuld

Inedsnsusaiufiasazduguenseiuannusunsweteinistinindeinis vin eglu
seaule 581319 0-10

asu emstnduuusssdunnuddniliilasamsoussesldfving fuaeies fay
MsUszdiunaznsiaruUiniin Ae msdnansludihenifinalnnsiin Tsaszuu Weaduenafinany
Uam"l,ajLﬁﬂﬁ’u%a%uﬁuaqﬁﬂizﬂauﬁwﬂmﬂms LU N19NUAD A1NUIA (Pain-threshold)
Uszaumsninuuanluefn (Experience Pain) fugiuetsual 3ala (Affective) n33u3(Cognitive)
ATgILELar AT UUNSLYe9T19ne wiani iudumadenliiiussiiufivmansauaiinun

FINTINUNUNTNYTUIATIATOUAGULAEH UseEnSamn

]
-]

2.6 MUV NNYIVD9

[

Sag dvem (2557) vimsAnwinislidmansunndunulnglunisauanuiesves guienagy

o

21n1sUIANALLLBLAZHINA FUTUNITANYITULUUAINAADT HANITITENUIN MenasngUalaidn

'
(% aa a

FunINTIUMSIEUIRUUTdUTII i ausiiudueg1ailty ddgynisadifineliuizesvengu

o

g1 sUIndullowasiainannsufualudinuseiriulusuang 91115 wuamenssnwnas

o w a

aun1slesiulsa wazuenaini daud Sewnndusgiiteddyvsadifluseinisauanuiosiy

o
¥

mansunndunulng fie FuviuImsemgnguoINIsUInNauile uag Willa Insiwazassnau
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Wiiulna wagiimvhgnuseauuaznisussavayulng AddgynsidnTInAanssunsseuiwuuidm
5708 uavh il sauazuuuanudulinresonsuinnatuilonas neinanased el dadr A
ane
Yornsal Wigguseln (2558) ¥n1sAnemnanisannseyinaunnsedans (ergonomics) fe
ANEangurainaNiianazeIn1sUiandtwesawinaukngaanld nan1s Anvinudn nguveaead
p1In1sUIanasounInguelIvAueg it @Ay nsadAludUanin 8 uaz 12 dwmsulunguneass
WUT1 UAINN15IANTEYIAIUNITEAIEAS (ergonomics) VinlHB1N1SUINNIHBENI1NDUNITNAAD
1 a o o o aal o 'S al' a’ll 1 1 a Ql' %
agafitduddgynieadifiludlann 71 6, 8 uag 12 uana1nll wuil nguveasslinisiUAsuLUatsEAY
= | P & o a ' | o ¢ al | Iy} o v
ANUEANEUYaINAIUe ndaRnInguAIuANTUAUAIMT 8 uay 12 a3Ud1n153ANIErinAIunIse
mansiinaanainis Uinndsias iuaudanguues nauilovadtuawinuungadnly
W31 3u19na (2560) vMsAnwUsEaninaneatinlunsussvmienis vannaiuile
nasdiuvuvesadansaindnideuil lneivuanguneast wazndy Auau tnenansidenudi Tu
o U -dy aa o % & & a 6 I3 a & &
asanaveIuRnidsuidansdfey Ao wesiiueesa Wailiuess wulu Lean1AeYR ANOTOUN UaY

H0VN1INAERUAIINAIFININIEATN WUINAT pH & nausiunsanuugliivdouilas waglinu

(%
Y

mueanndg wazlineliin n1sseaaifesdeimiaiidilussdnsuaneedidnlunisussmieinis
Urnnduilends dauvueghiideddynisadfednads

58 ard (2561) vnmsAnwnmsiUSeuiisunan1ssnwisgnuszauayulng uaze1nnse
Guspoinisuinndudlondslunguauievhan fadunsidodmanes wuuduuasiinguauam Tu
nau Yovhau fiflermsuannduilonds fdnuenanaiing sisdu 40 918 wisoenidu 2 ngu Tae
HANNSANYINUIRANNLANASeEsTTod Ay NeaiRlud1u0IrNiulIn LarANLBaUSIUDS
n&nanilends Madeuuazndinisdnw winsinduldnuaruunnssenienguaivatuagnas
nARee wazdoiUssuiisuny Bavegurasanuseusivesndmiiendsseuinnguaivauiundy
neapsnlinuANULANAIeE ST ARy eanA

Us130u 1ngue (2560) nsAinwinsuansdingutuinfunieds eussmeinis
tnndunieFest iewisuiisudsravsnmnisussmeinstannd ieifesmesnisuan wu
AswInssdTns L tuTsuuads fidadevesrnuuuinanatesaituddymeada Fanisuae
sddnsamiuihiuun Gaanunsn anssduanudulanldinniign eraratasfilésunisuansy

CZ [y

dlnsaunutniuwnde dauiswelaninninnisuinsivdrtiniiieses1sfel og1elitudfgnig

v o QJ

GG uaﬂmﬂu mmamiummwawﬂamaumummmmﬂmmmummﬁumama UYAIAEYNIN

=)

an
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a\ %

S U8UNTIY

nsnmdes “Usransuavesiisfuuinayulnsdenisussimeinisuiniles wagaim
Sanguveanduiofidsmasunginssudensiadulalindnsusiiduuinayulng” n1sideaded
Hun53fuAannans (Quasi - Experimental Research) wuunasnfen A3duiunsiseusznause

1. sUuuumsive

. USEANIHALNANAIDENS

. Syigultivy

2

3

4. wiesdleldlunsivy
5. MsmuALAMALASBsile

6. MIVAABIMAZLAUTIVTINTRYE
.

NFIATIRNUBYALAY AT IEINNSATA

o/

3.1 Uuuun13Ie

(% s

noUszasRLieAny 1309 “Ussansnavesdiuwinayulnssanisussmeints

[y

A
Uanfloy wagAudavguuesnaiuiiendinaniunginssusionisandula lonandueiiiduuin
ayulng” et dunsfinevinuuiveaes (Quasi-Experimental Research) WUUNgUAEY Useidy
FEAUAIIUUIN LLazmm%msjmaaﬂé’wmﬁa NOULAZNAY (One-group Pretest Post Test Design)
nswInkaUlng uag MIwnkkulneyseneunisldnandaenudumneayulnsveanguanisriauly

& Ao (Y = o Yy < ] (Y 7 [
e Nundarinfieesste eraainsazlasunisuinuanulvneduiat 60 undl ndaniy 14 Ju
p1anadasaglasunisuiauaulngysenounsidunduuinayulnsuseiiuseduaiulin wagaiy

v o= Y

gavguvaenauile AeULSULALYAINITNARBY Wastufindeya

Y
(%

Uszliunginssuvasanaadasanmsldndndaeninduueayulnsidwasenisanaulald

£
Y

ihfuueayulnslumstidaeinistndesnduiie szegnaimsdidunimeass 4 §Unsi 39
lesumsitadeanngusenavivi@nivnssy avinsunmduaulne ngldinasinisfndeneatades
fiflormstanidosnduniesesu 3 Tuly Tergsewing 18-60

3.2 UsuNsuaznguneeng

3.2.1 Usznnsiililunisfinu

praasiasagldsunsunnunulneduna 60 wift udminiy 14 fu oraaliesagldsuns

winuwnulngyseneunsitinfiuwnayulnsUssiuseaiunnutin wasanubanguvanauile
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v
L3 C%

AOUSH LagVaIN1sVeaes wavtuiindeya Useliunginssuvesoraadnsainnislinansdoeiungdiu
winayulnsndmadensdndulaldiiuwinayulnslunisirdneinisuindiesnauile

3.2.2 PUANGUAIBEN

[

lunsfinwiasailldnguaiegna 31w 40 au laeAwinlaaingns Al

N = ZO+ZP)2H(ONES)2 (sziuns Tndes, 2553)

v v o w

ZA e AfunlalAINIshINwIsUNANsERUtedA O Windu 1.65

o

[ '
=] s 1

ZB  #e wudildldsnsuanuasunifiszdududdy B it 1.65

o

A ! =

Ox  f9 AANUTEUUULIATEIY WINAU 1
ES  fAe Avuindviona (effect size) lduuinnans windu 0.5
WNUAT

n = (ZO+Z[3)2*(Ox/ES)2

n = (1.65+1.65)2%(1/0.5)2

n =40 Au

VYa v o

Tnaiieidunisvaeniay drop out wagiiielidiseausasniun1sinsginieanale

Y

e

AIdedsihnsineraadasdn 10 au sadu 50 au Amualingudlegesnainnismeedts see
g 20 AumdeduIueEadaTeg oy 40 AU wuUNFULAEIlneliTIEavden adl

3.3 sul8uisiY

(1) W3EUeNETTUANENTIUNITITLTITU

(2) Usznasualasananasnsnlasanisive ngldinaeinisenidenaianains s1uagLden

De
De

(2.1) namin1sAnEenNeIEdlAsU13IulATINSIYY (Inclusion criteria)
(2.1.1) He1y3¥ning 18-60 U
(22.2) flemstnnaunieludiusneg vessnane wu ndwiilens U1 lva szau
Aaan Fausiseay 3 Tuly
(2.1.3) BugentnsiunsiTemuszezandirnug
(2.2) \naiN1sARLEBNeENEIATEBNNLASINITIY (Exclusion Criteria)
2.2.1) lgsumsshwonnistindiesuudiliiiiu 7 Ju deudhsuns 33
(2.2.2) fWse¥Rnsuiaslnsdifuduszneuveninduayylng

[
Y a w

Mtlmnnuiteaadnsionnisuiayulnsuaeiinisnaaswse v umsin audennas

Y309000UM09NINNNTANY a1 3I0UIILATUMINTEEELIA T AMUAIL RN TN VAR
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N13TINMTITY InensAndenuiaznguavieonnsuianaiuiieuazauiavgy Insuuundel

LANMIAY

3.4 \A3eefiefildlunside

1. onansludusanvesoaadasitniulasin1side (Informed Consent Form)

2. Laﬂa’lsa%ma%’aaﬂaLLaz%gumauﬁlumﬁ%’a (Information sheet for research participant)

3. uwuuaeuanal (Questionnaire) Ltetufindeyaeanasias loua e o1y UszAnsuen
#3903 ddnwarAmndluzuwuunsIaaeus1enis (Check List)

4. wuuUsediuennstianasie (Numeric rating score, NRS)

5. wuudsziumnugeusivendnuiiouniund

6. \nTinAMNBaUFITUVT (Flexmeter)

7. gnbiunayulng anadouil G322.63 asiuil 25 a.n. 2563 (s1hfunsInoEs1)

8. uuulsmifiuaufiawelaninnsTduaadueiiduunayulng snvamdudemauuuy
1Ms1d@IUUTENUAT (Likert rating scales)

3.4.1 Usziiiuszaumnudialaglyd Luuinszauaaruuan Numeric Rating Score (NRS)

(Breivik et al., 2008).wFpuduiintayaluwuulsziiun1suuarAziuusEAuAIUIARIRIT1S

0 1 2 3 4 5 6 7 8 9 10

Liifiens Uintley Uandunan Uanann UansuLTINn

3.4.2 Uszilupudangurainaiuiliausunadneinaugaudivesnduilowund e
iwwsarinAugaumaunt wientuiindeyalukuulssdiu Insusuiiume Tlssedalutmi

(trunk forward flexion) Inglio1@1@dASTINULNTLAVINTS  WUULNEEANTIAIHNLBN9EDITe 89

v Y o w

wyunsaestaluiumt Auddalutantn nieuvisianauiiiaurundanuinsegndunas (Sit and

Y o Y

Reach) lilalnafign AusAdly 3 3uidl dadianuanuseuiivesnduilowiuvas Wuduaumie

1%
P

WURALRSTAITHUAAN P9l
1 = ¥ dy & 1 Y
AU RUIYD ﬂmmuaawqulm

ALY NU1ED NA1ULLETDIN1SAY
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3.4.3 p3esinAuEanguvenauile mewnIesinausauiimuni

AT 3.1 1ATEIAANNEAVEUTDINAINLEE MIBLATEIAANBBUFIA UV

3.4.4 ghsfuuaayulng wwsdoun G322.63 asiufl 25 a.a. 2563

Medicated Oil
Dovthara Brand

gy 6510095151
rafouenieuf: 6322/63

[ T
s

gnlimeuon i e o o
% E-nal - knesi250gnalcon

"‘5
galogUshon|  heo ovis

M 3.2 grhduwinayulng wanzdeun G322.63 asiuil 25 a.n. 2563

3.4.5 wuuaauay (Questionnaire) wuaiu 2 d@u leun

- dwit 1 1 unuvasuanudeyadiuyana leun e eng seRunsAng 013w nsld
wAnfausiusTnioInIsunndunilouarUuuunanfasiusnnmeins Vannduiefiagldiianas
maulugULuunTI9aeuTIenTs (Check List)

- daudl 2 Huuuuaeuniuwginssunslindafusiituagulnslunsusamennis
Uanidiosndsiile dnvasdudemanuuuinminduyszaue (Rating Scale) Aifaouiinauans
AR 5 SeU Ae Yeefian ey Urunans 110 wazanndign Sinasinislirzuuy

Azuuy 1 vineds Youilan

ATLUY 2 VUNEDe 1ed
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AzWUU 3 vnghs Urunang

ATLUY 4 vaede 1N

AguUL 5 vineie ndign
nausinsulanTvIneveIALLLIRAY Kol
AadsRiue 1.00-1.50 el fseduanuddosiian

[y o w

ANLRAEAILA 1.51-2.50 el dszaunudAgytioy

= o

ANAAUAILA 2.51-3.50 MN8N AszAUANEIAYUIUNEIS

D

IS 2 ]

ANRAUAILE 3.51-4.50 BuN8DY HszAUANEIAYLIN

[y

ANLRAUAILE 4.51-5.00 B8R U5zAUANEIAYUINTER

q

3.5 N1IAIUANAMAINLATEND

Yaw W Yo a 4 a4 2ad o &

AIdelaniunsmaunnvetaIeile Falvuneudisslull

3.5.1 AISWIAIAMULTBIRTINNLLTEEN (Content Validity)

UL UUADUNIUNIBLAT DL NAT1TUULAUDF D115 NUTN LA TIIFRUAIY

£ = a & [ [ 3 a v =2 o £ = o

gneuiensugaiemuasiiulunuingussasdveiniside sudsfuiladaiauanugiiietily
YSuugauazunludaly TFuaztunaunisuseiiiuiionsiaaeuninunsevedianiludedniudi
wuvasuaudauaseungua N ingUszasidesnisinuieli Jdldintesdlefizeniidviiaiiy
A0AARBITENINATRMNNY warIngUsasA(item-Objective Congruence Index: 10C) lagglaieivgy
Uzl AzuuY 3 SeAU il

AZLUL + LD UaA1nNNUADAASRIRNNAUTEEIANABINTS

‘:4' e v o ] 1 sl v = |

Azkuy 0 We WiudlademanutiuaenndosmugalssasAiinoinsvisely

AzuuL -1 Le JerauliulidenaaeinnuynUssaeAnfenis

1 v A ) 4 dl U YV a0 gj 1 &I

ARvtiALaenAdefgauTuladallAATe 0.5 Yull

gnslunisAuIn

I0C=)Y R

N

0C  fe  Awirdanuaenndessenindemauiuingusseasd
R Ao ATLUUYBIELIEIVEY
SR OAD NaTINAZMULYRELIEINQULsaTAY

N Ae Uy
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352 thuvuaeuamildfunisnsaaouamiunsseaienudilunsvaey arundeshy
Tngthluneaeudungusnegsdiuu 30 ¥a ensaseudernnluuiazdeinasadonnumne
ladaauunndesiiedda Ianuequiaielute Aaiuudaztesd1els gravwuvasuauliiilade
fosluusasdevielidamauiirnumngay viie sindslunisvhuuuasuniuedndls anduls

YU IMAFDUNAIUIT AIAIMTBNU (Reliability) 289U uva@aUn UMY TDFUUTLANS andunus

99ABULIIA (Cronbach's Alpha Coefficient) (Cronbach, 1970)

3.6 ﬂ'ﬁ‘VlﬂaENLLaSLﬁ‘Ui’JUi?ﬁJ%E]Ha

¥ 1

3.6.1 fusenauIn¥niunssy anvimsunndunulne dadeneataadasidnsin n1s3dy

2 Ll

AILLNAIINIIARLABNGI081 analinsmnsteaglansuinguszasiueiniside 3539emsoe1ns
nad1afsanInnIsvaaes THuA n1sszun s087 s08LAY 8IN1IWI AuAurTeeInTuLiITuLIn
ayulns Dudu wlouaswulunilsdouaninuBugeudl saunsive

36.2 fUsgnouin@navnssn awnsuwnsinulng naaeuornsuilagld dhifuuan
aulng muTnasiesvudlute 2 419 vwiawiuFey 5 vm fsliuiu 5 Wil manuiuunsy
AnoaN

3.6.3 JUsENoUINANIVNTIN ansunmdunulng vinisesianazitadesiudieuiin
PayausziiiuszauauyIn lngldiuu Tnseduai1udin Numeric Rating Score uazUsziinuaiy
gangu voendnanile feia3esianudeudafumi dau-mé’amiwmaamﬂﬂ%’qﬁﬁmsﬁﬂﬁmms
wntis 2 A

3.6.4 JUsEnauivn@imiienssy a1vinisunndunulng Minimaaedaginanisuinuny
Inguuuvdsnnn 14 Ju fvieonsusuculneusznoudethdumnayulnsiaeyinsenasus
ndaiflevesenanadasidiniunisuin Tasazshns neaesdussezinat 60 wifl levinnsdudin
PayaUsziiiuszauauUIn lagld Luuinseauaiulin Numeric Rating Score uazUseiiuainy
Savguuninduniiose wissianugeusasudh fedeu-vdinssuiumsironisuinuelne i

Ap9ASIDMATUNITIES A

3.7 NFAATIRVdeLALaALATIEINNSADA

1%
=1

3.7.1 msiasendeyafiugiusialy (Demographic data) vesenanasinsléisuanuas
Al (Frequency) wae $osas (Percentage)

3.7.2 nmawisuiflevlsyansuadeunasndsiaveinisuiauaulng uaznisuiaunylng
Usgneutumslithifunnayulng dessdumnutindesvesndile uay mudavguuaandnie

IaiAdisenunu (Inferential Statistics ) lngnAaaUNIINTELVDITRYA (SEAUATIULAINUIN Az
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AAuALseuivasndaiousiunds) #e Komogorov-smirnof test fdiayaiinianszansuuy
Unildadiinisveaeu Paired t-test indoyalaifinisnszateuuuund 14adia Wilcoxon match pairs
Signed-Rank test Mmsﬁﬂwm%’jaf? faruaradasiu 95% (P-value = 0.05)

3.7.3 mﬁLﬂswzﬁizé’fymmé{’qé’iysiawqamsumstﬁaﬂi%’ﬁwﬁuaaguiwﬂuﬂﬂiUi'ﬁmwa’]mi
Undlosnduiforesenaadasiiiiunismaaes [adniBonssan menads (Mean) vesavuuy
mmﬁqwahsumﬂzjummaﬁmﬁlﬁmﬂmimauquaaummma% Funasilvinzuuuie 5, 4, 3, 2,
LAz 1 sonuudeuniuuiazde uaz Ainszidnads (Mean) lnsutsdunsaiatu 5 sedu fail
ARy 4.51-5.00, 3.51-4.50, 2.51-3.50, 1.51-2.50 war 1.00-1.50 vaneds fngRnssunisdnduls

4 A A = ! a v 6 PN 4 4 = o w
19 visedanuianelanonand o JNVER 1IN U1UNaNg Usy UBENEA MIUaINY



N157398N99Aaa9 (Quasi - Experimental

Research)

!

AnLaaNNguA881e AUNMUIINITUA
- JUsEnauinimiagnssy awnsinndunulng vn1sasanayitade lagldinaeinig

o A o Aa = v & o X
ARLABNDIAENATNUDINTUIALLDENAINLULDTEAU 3 GU'L!VL‘U

A 4

91818UAT IUIU 40 AU

A 4

Visit 1 [u2nkulng]
- nsTanaunsnaasdlagn1sUseiuANNUIAYRIaNaT AN BN DU NAULETLD
v X o v X
szau 3 Yulduazanuavguuaanaiuile

- 1Wgnsruiumstuneuinaniswialagldiign 60 Ui wagyMTIANAINITVAGRY BNATY

!

990U 14 U

A 4

Visit 2 [uanuaulnaysznauindivuinayulng]
- ihmsinneunsnaaedlagnisusslivanutinveseraadasiioinistindisenaiuile
seau 3 Fulduazaudanguvasnanuiile

- 1Wdnsruiumstunewinanisuinlagliiig 60 i wazintnsIanaINIImMAaes anASS

v

Usziuanuiiane la

|

AT OYAUALIATILNNEDTA

A 4

a3Uwamsnaaes

AT 3.3 ATBUNIINAADY
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uni 4

wamﬁmswﬁ%’aga

nsAnwINaves“Usgdninareshduwinayulnsdenisussimeinisdinles wazay

ganguvasnauilondwmasunginssusenisandulaldndnduanuidumieayulng ” veinguauiy

&z

vrulutafiuiismindessnenisiseiiiunisAnwiuuuimaaes (Quasi - experimental
Research) wuungunien Useiiuseiuautan uazanubanguvondianie nouwasvds (One-
group Pretest Post Test Design) nMsuIALKULNG Lay mi‘u’mLLNul‘VlEJ‘U'izﬂaumﬂ{fmamﬁm%ﬁ?ﬁu
wnayulng oraadasiumsuauaulng Wuszernannu 60 wiil WoAugansuin oraadinga
IFulssiiussduamnutinuasauiavgurasnduidednads ndmindudunan 14 Yu oranading
wlfsunmsmaunulneysenounsTiisiuwanayulng Wunaiwiu 60 uil wasUssdiussduamiu
Uan uay Arudanguvosndunie Snafmduaiedunimaassdsldiunisnnauayidadeainy
Usgnouininnenssy avmsuwmdunlne lngldinusinsdaiden enanatasfisiornisuiaiilos
n&silosedu 3 Tuly Tongsewing 18-60 U S1uruenanasing 40 Ay nan1TiAT1es deyatiaue
TugUnsrsusenoudussens Tasudadu 5 dau dedl

daufl 1 deyafiugruily

daufl 2 wavesnsmnunulng wazniswausulineyseneunsldintunnayulng s
sefuautinvesndnie wandludiade wavdulouuunnmgiu waenamaiouiisureanis
wnunulng wazmsuauadlneyszneuihiuunayulnslumsaneinisuinveand e

daufl 3 wavesmswanualne war MswnukulneUszneunslddifuunaulng de
szduaruiangureanduide (Inemstanisseuiveanduie) uandluanadouasdiudenuy
1A o kamaUTeuifisunanmsuanueulneuay nisunwlneysznouthifuunaulng
TunsiiiuauBavguroind e

douil 4 'ﬁzéfuwmmm'mé{"}é’fﬁﬂaawqaﬂﬁﬂumilﬁaﬂ%’ﬂf']ﬁuumagulws Wloussing

Y &
21n115U20NAULUD

4.1 dayanugrunaluvasenaadasiidifunimaass

n153elliinisuszniasuenaradasidnsiulasiniside laeiifaulaatias 1W19mn15338

[ Y
[ v a

FIIUNIFY 40 9181aTAT NIRINIIAINUALNUINIUNITAAEDNDIAATAST 191591 N15IFeRLEaUlY

v

A o Yo aa W a Y Y A= & o a =
An1vus Inglasun19nsiawasiItagenarUseiua NN iy daviy @jﬂizﬂauimﬁaﬂzmam

e

UsznNaUuisTNITNITL @nvnsunndunulneindiennisuiananuiloludiuniee 199519018 1@y

nanutene U1 1ua seeu 3 FuludalionaasnsuiunISAnNIaImUNUANNINUA 31U 40



29

91a@IAT LanTen iy NMITEMUNTEUIUNTRaIRaly WUl deraainsitnsuinan1TuInATU
pusuau fimun Saiulunsmeaesiindndnardesiuiuetaatasidisun1sidensy anu
Seulviimmuasdu $1uau 40 oranadag wusdunands $1uru 34 ovanatiag [85%] nAviY 6
p1a1adas15%] dulvugfonysyning 40-49 U 1udu 19 aranadas [47.50 %] sesasuiileny
s 50-59 T $1uau 9 enanastas [22.50%) wardiony 60 U dulU S1unm 7 oranadas[17.50%]
dlugiliandvt wanivaudIu (18.50-22.90) 411U 15 91@1awAs [37.50%)] wazlsnsau (25.00-
29.00) §7U2U 15 91@1@1iAT [37.50%] $9989u115ADIUBUATIE (UINNT1 30) 91U 5 91a1adAs
[12.50%] dndlngjaunisine sedudSauand $1uin 24 9naasins(60.00%] sesawniisedu sndd
sEAUUSYYInT 917U 10 81a1alns[25.00%] N13ANBIgINdIUSYYIRT 91uiu 6 oanadag
[15.00%] 526U [37.50%)] d1ulngjusenaun1sgsna 31udu 15 o1arading [37.50%) 5098937
U52NU 913N0151¥N15has WINY $53a1A9 91U 9 91d1aling [22.50%)] wazUsenausian

PINUUTEN 910U 5 91d180A5 [12.50%)] A9LEndlUn15199 4.1

M19197 4.1 Foyaiiug uniluresonaadng IWuUNAINNA 818 SERUNMIANYY 91T Lazavliina

nMevesngueaalasiiiTnsummeans wanudu $1uu uaz Seuay (N=40)

Hoyavialy U (518) Sovay

bW 68 6 15.00
AN 34 85.00

21y 20-29 1 2 5.00
30 -39 1 3 7.50

40 - 49 Y 19 47.50

50 - 59 1 9 22.50

1N 60 U 7 17.50

sefumsAne | dndiseduy3ynned 10 25.00
syaulIeyns 24 60.00
ganseaudIngayes 6 15.00

91N P1TIVNTHAENUNUTTIANAT 9 22.50
WUNIUUTEN 5 12.50
AUSENOUTINAEIUGT 15 37.50

Sudhaily 3 7.50

Buq 8 20.00
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A1519% 4.1 (s10)

Foyavialy 31U (519) Souay

Avuilinaniy | Uesnin 18.50 1 2.50
audu (18.50-22.90) 15 37.50

i (23.00-24.90) a 10.00

15A&7U (25.00-29.90) 15 37.50

Tspguduns1e (@Innan 30) 5 12.50

NANISAN® NUIN 91d1a0ASHISAUSEIIA 31UIU 14 91@1a7As [35.00%] luiilsa
U589191 26 91@1a8A5 [65.00%] HUseTRNITWIREN 911U 4 1@1aias [10.00%] lfiuseTRnswi
&1 NUIU 36 B1E1ENAT [90.00%)] AN155UUTENIUYILAUINNDULINSUNISNAADY 31U 6 DIENELAT
[15.00%)] hfin155UUsenmueLiUInnauLdnsunNIsNAaed 918U 34 a1a1aias [85.00%] wwelasu

=3 a [ 1 o LY 1 Yo <@ a v 1
UIARUUSIUNSINDUNITNAADS 31UIU 3 918180AT [7.50%)] lalmelasuuiInduusurdInaunis
79a99 INUIY 37 91A1AIAT [92.50%] tALlASUNISHIFANAUL LD NSIEIUUUNBUNITNABDY I1UIU 3
p1anasins [7.50%)] lupelasun1sH1fnnau o nasdIuuUNa UNITNAABY 91U 37 D1d@dlms
[92.50%] R naia1n1Thid1e 31UIU 2 91@1aiAs [5.00%] Ranuelidfionn1swidns 914 38
21@1a1AT [95.00%] 191115T0LE0N 91U 1 81@1dNAS [2.50%)] Liia1n1598LE81 91U 39
91@1@17A5 [97.50%] T5ARALTD 31U2U 0 81@1&1AS [00.00%] lufilsafnwdie 40 e1a1adms

QI'QI 1 Yo I3 o % r.:l' a 1 1%
[100.00%)] lsanfanunainseulsvie ueise 91uau 0 91a1adng [00.00%] lspnilidanvnaindeuls
119 12159 40 91a1aiAs [100.00%] TA21ULATEA 91UU 2 91@1a8As [05.00%] lufiA1uLAen

§1u7U 38 e1anasiag [95.00%)] seunanslunnsisi 4.2
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A13197 4.2 nansuszdfiuguanesenaadnsneudisiniunmeaes uansdudiuiu uasiosay

q

Taasaupaiduaade

NTINITUTLEUGUAIN U Soway (%)
1ENaUAT
(519)
15AUs2a76 X 14 35
Taig) 26 65
DINTTUNEN g 4 10
Taigd 36 90
1n35uUsEMUEILAUINNDULTNISUNITVIAA DY il 6 15
Taigd 34 85
weldsuualduusurdeneun1snnas il 3 7.5
Taigd 37 92.5
wneldsunsnisandnuiiendsdiuuuneunis il 3 7.5
NAABY 1aid] 37 92.5
Raniefiannisungne a 2 5
Taigd 38 95
ansteide il 1 2.5
Taigd 39 97.5
Tsnfnde il 0 0
Taigd 40 100
Tsaiflanwmansionldvie uxige Hy 0 0
1aig) 40 100
lsAASen i 2 5
1aig) 38 95
awsamaaEadasdlngliguaiwund Unil
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4.2 $rurueraasasiidisziuanuUiniiosdoundsvesnisurauaulnenas n1sulaurulng
Uﬁznauﬁﬂﬁuu'sﬂaqu‘lws Aasziuanulaniiasvasnduile

namsAnu wud nduanuaLlnedeunIsinmseuauUand e Tussiutandes
U 1 91@1adAT [2.50%)] seauUInUIunans 3UU 26 9181aiAT [65.00%)] Lagseau UInunn
U 13 p1anaiing [32.50%) naennssnerenaraiasiseauainulinanad Inelidiennisvan
U 1 91@1dlAT [2.50%)] Seaulintey 31UU 25 91ddiins [62.50%)] wazsyaullinuiunans
$1uu 14 eranatag [35.50%] nauuiaksulneUsznevinduminayulng wui lussdutaatos
U 8 91@18HAT [20.00%] 5eAUUINUIUNATN MUIU 22 8181EIAT [55.00%)] LarszauUinuin
$1U7U 10 01@asTAS [25.00%] #&In153nw7 sERuauUInnd1mile Liflennisuan sauau 4
p1@alAs [10.00%] syaulintes 91U 32 818184A5[80.00%)] Lagseauuinuiunany 91Ul 4

2181@0AS [10.00%] AUa1AU AIAN519N 4.3

A15197 4.3 LARITIUIUDIANAIATHAS TLAUAUAUUIANDU LasNaINIsSNEIvBINITUIALANULNe

wagnswIakaulneysEnauiuinduwnayulng

IUIUDIENANAT
ngu Laidl . UanUu Uan
21n13U70 thanior nag taesnn JULIY
wInuNulng | nun1ssnw 0 1 26 13 0 40 9nanaiAs
Un@ 0.00 2.50 65.00 32.50 0.00 Souay (%]
NAINITINYN 1 25 14 0 0 40 91aadms
2.50 62.50 35.50 0.00 0.00 Souay (%]
wauNulng | noun1ssaw 0 8 22 10 0 40 91anaNAs
Uizﬂauﬁw 0.00 20.00 55.00 25.00 0.00 Souay [%]
Juun NAINIISNEN q 32 4 0 0 40 91@dLInT
aHUIW3 10.00 80.00 10.00 0.00 0.00 Souay (%]

NanISANYY WU ALeAssTiuALEUUIndouLaEndIns nwINswaLEy Ineilaads
sERUANLLEUUINABUNITS AT 3.30 + S.D. 0.516 N&IN155NWT 2.33 + S.D. 0.526 5FUAIL
thandiloanasedaiifudndymisadfuasnisuinuay Insuszneufuihiuuisayulng deads
SERUAMUEUUINABUNISSAWIT 3.05 + S.D. 0.677) NEINTTAWT 2.20 + S.D. 0.453) S¥HUAINY

Y a o

U1na1utUeanadeg 19l NedAUNIEDR AIN15199 4.4

<
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A19199 4.4 WSruliisuseauamnulinnasilionsu-udinsuinkaulnewarnsuIntulneUsznau

Wnsiunayulng
. lauuIn NN
Ussanona t P-value
Mean SD. | Mean | SD.

1. winkNulng (n=40)

ﬂ’JWiJU’JG]ﬂéJ’]ﬁJLﬁE) 3.30 0516 | 233 |0.526 12.854 0.000
2. winwnulngysznauindumeayulng

mmﬂmnéﬁmﬁa 3.05 0.677 | 220 |0.453 12.022 0.000

Andpsvdunnutiandiaie | 0.250 0.130
YDINITUINUNU NG LA UIAWNY
Ineusgneunduuinasulng

P-value 0.023 0.923

* p-value < 0.05

4.3 Uszansuanau-nasvaenisuiaukulnewaznisulaunulneysznavinduulnayulng e

FLAUANEANEUVDINALLD

M13199 4.5 wavemsuInuNulnewazn1swInuEulngyseneuindumeayulnsienuavguves

nanuiile (nen1sianisesudivesnaiuile) wiuvadlunguetaadasniiennisuianaiuiile uans

ALaRe (Mean) Wazdrudssuuinsgu (Standard Deviation, SD)

AZUUUAMNNEANEUYDINEIULLD (T.)

UsTNNISUIANANEI

ABUUIN NAIUIN

t p-value
Mean S,D. Mean S.D.

YIAWAUINY (0 = 40)

3.58 0.79 7.08 0.69 -6.561 0.000

YU lneUsEnauTuulg

ayulng (n = 40)

2.20 0.82 6.63 0.67 -8.676 0.000

o w

* p-value < 0.05 WAAIANULANAINRESHTBEAYNNEDRA

o
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4.4 mavisuiisuussaniuavasnmsuiaunulnefiunmsuiaunulngyssnouiisiuuanayulns

soszAuAUInilosuazA LB A uvaInganile
pansinydionisuieunaresnisunuaulneuazinausulneyssnouthifuuinasulns

Tasfinnsanainaiauuaneisesessefuazuuuaaandude deuuasudanisuin nud

SEAUALLUUAIMNUINNAILLED (0.98 + 0.48; 1.09 + 0.55 AUAIAU) buTAIUwWANAT9IDE19d

Y

Teddynnaada (P > 0.05) fannsnsi 4.6

A5197 4.6 HANISIUSHUAEUANUBANAIVDITLAUALLUUANUUINNAIULDNDU LAZNAINITUIN

wrulneuazn1swInkulnegUsenoutfiuunayulng wansriade way dmudouuunngy

- undsznau
. wnuna ¥ o
Uszansna unduayulng t | p-value
Mean S,D. Mean S.D.
ANAIULANANSVDITEAU 0.98 0.480 1.09 0.55 | -1.701 | 0.123
AELLUU mmmmﬂa’ﬁmﬁa

* p-value < 0.05

ag1alsAny WalSeuifsunavasnisuiasiulnewazuiaunulneysenavindu lag
NI1TUIIINAIAIULANAIIVDIVDITEAUANUTANGUNDULAENAINITUIN (3.50 = 0.34; 4.43 +

0.32 MUEIAY) WU SeRuANLEavEuraINaUile Yasin suwInkELeLazLInuNUIngUsENaY

o Y

sy BiflenuianasedsiidedAgniseda (p = 0.05) Aslansly ans199 4.7

a Tl ) ! % IS 1 v r.tqu (Y !
M990 4.7 Naﬂ'ﬁLﬂiEJULV]E’JUﬂ’J’]MLLG]ﬂ(ﬂ’]\ﬁ%@l‘Uﬂ%LLMUWJ'WN‘EJGWFEQIU“UENﬂa%JL‘LJEJ (I@Em'ﬁ’)ﬂﬂ’]i@@u
Avainanuile) UsnaulunatlunguetaadasouLas ndwesnsnkaulnglasn swIawNulneg

Usgnauiduminayulng uanseadeuardiulonuuinggiu

- uIndsznau
- . ununa -
Useandwa WUduuanayulng t p-value
Mean S,D. Mean S.D.
AULANANTEAUAIY 3.50 3.34 4.43 0.32 -1.254 Jq97
gangu nanuile

* p-value < 0.05
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o/ 1 a

4.5 wamslasgissiuanuddgsenginssulunadenldirfuuinayulnaieusamainis
Uaandanile

uamsAnwINUT nednssunsinduladentdihiuueayuinsvesmadasiiney
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Page 1 of 1

Certificate of Completion

A

&

AstraZeneca -~

T'his is to certify that

Jarunee Santananchai

has earned this Certificate for Course

ICH GCP Fundamentals Course

dated 1 1-FEB-2019

https://astrazeneca.sabacloud.com/production/E1 02PRD0001/Certificate Templates/crttp0...

28/01/2020
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Certificate of Completion

AstraZeneca

T'his is to certify that

Jarunee Santananchai

has earned this Certificate for Course

ICH GCP —Introductory Course on the Intemational Conference on Harmonisation Good Clinical Practice
Guidelines - Please read the Note in the Description field.

dated 13-FEB-2018

https://astrazeneca.sabacloud.com/production/E1 02PRD0001/Certificate Templates/crttp0...  28/01/2020

64



NIDA Clinical Trials Network

Certificate of Completion

is hereby granted to

THONGKROT POURSINGKAEW

to certify your completion of the six-hour required course on:

GOOD CLINICAL PRACTICE

MODULE: STATUS:
Introduction N/A
Institutional Review Boards Passed
Informed Consent Passed
Confidentiality & Privacy Passed
Participant Safety & Adverse Events Passed
Quality Assurance Passed
The Research Protocol Passed
Documentation & Record-Keeping Passed
Research Misconduct Passed
Roles & Responsibilities Passed
Recruitment & Retention Passed
Investigational New Drugs Passed

Course Completion Date: 2 May 2021
CTN Expiration Date: 2 May 2024

Soe Dolitrom

Eve Jelstrom, Principal Investigator
NDAT CTN Clinical Coordinating Center

Good Clinical Practice, Version 5, effective 03-Mar-2017
This training has been funded in whole or in part with Federal funds from the National Institute on Drug
Abuse, Nati / i1 of Health, Department of Health and Human Services, under Contract No.
HHSN27201201000024C.
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¥ v e P
Hor1 .......tifusi #3199851%1 (Black Oil Doythara Brand)

FUnuus...... anifuseme

AULN.......... X

v
PNAUTH...... UTIIUmILiEl Wagnndawanaiin PE 8u13 93902 3 N3 UTTTUNABINTIATINEOIET YIrercrnernsrrernrns
e UTTYAUIOWENAAN PET H1 vioanUsdwanafiniie PE ddn dila wamaz 30 ndu ussqlundesnszmundosasl me....

™
| ¥ o oo
o ANBAISYY gy jfadioh

.0 JouasUBunvesiindduasdiuusznauludniuen
Foawinydoing 1ansssneda Vaunawewiie Tun
100 g W38URN

Paendhdy
HAENATe
1. dafuser (Methyl salicylate) IUSPA0 Vol.d  (p.7763) R-1 800¢
b thifuanduseu (Cryptolepis buchanani Ol) R2 5.00¢
kA3EURN 2.1 1 1UBAANSUBBUNA

(Cryptolepis buchanani Roem. & Schult.) 5000 ¢

2.2 thifaenim 2500 ¢
5. duilwa Plai O R3 500¢
kiieunn 3.1 wilwadn (Zingiber cassumunar Roxb.) 3846 ¢

32 dhaewim 19.23 g
. dhiuan¥aduRes ( Derris scandens O . S R4 186
Wi3Ea7n 4.1 WnvenaiadiTewks (Derris scandens (Roxb.) Benth) 1328 g

a2 thahamnin 664 g
5. Yuhilanamu Waliotus repandus Oil) R5 1.86 ¢
wiasuan 5.1 wivsnalanaiuiie 1617 ¢

(Mallotus repandus (Willd.) Mull. Arg.)

5.2 thihaenim 808 ¢
l6. thifuimadumdes (Curcuma sp. OiL) R-6 1.86¢
keaan 6.1 mhwevinudumass (Curcuma sp. ) 1200 ¢

6.2 thifewdn 600 g

Fiaendae
7. infieazszum (Menthol) USP39 Vol.3(p.4721-4722) 26.11¢
8. M3ys (Camphor) USP39 Vol.2(p.2893-2894) 17.80 ¢
9. Waau (Borneol BP2018 Vol.1 (p.642) 396 ¢
F dawdszneu
10. thifuaysvumi (Peppermint Oil) USP39 Vol.4(p.7437-7438) 1583 ¢
11ahhiluse  (Morinda citrifolia O 5.00 g
wisenan 11.1 luseas (Morinda ditrifolia Linn.) 4054 ¢

11.2 difhenim 1351 ¢
12. dhifuenim (Coconut Ot BP2018 Vol.1 (p.641-642) 3.70¢
13. N 349113 PURE DELICE Specification, COA, MSDS 3.00¢
14. Phenoxyethanot USP42 Vol.3 (p.5868-5869) 1.00¢
15. @ D&C Green 6 C). No.61565 Specification, COA MSDS 10.02¢
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aa a ¢ o . % e
Bnsuanniuandusau (Cryptolepis buchanani Oil)
° & 2 o & q & & e &
1L vhenuavernnwsunnduseuwilamsindndunnas BwUanUasueen Wuluiuvuiadn
4 ¥ o & v o o
2. Fahwinnnduseauniasiuiu 200 ndu
° & v o 9 R ] & o 5
3. dunudugeuuiediuau 200 i wutindndsswetuiinnuduneing udmsssadlunestuily
gn31duau 100 nilundoaunuiaa Tamgiiven 100 ssrwaldua Wunan 30 wil
4. nsswuenmnndugeusendefingiuns diiiuilldunnsesdaenseae Whatman No.1 TéSuna
uuandugeu 20 niu dniduenduseulUldlunsudneniunwgnsusua 5.00 nu
TT R [ R T Wi B [~ oo v 2 o
Mty WeWieudadiu anUSinaimitluldase dnduanduseu 5.00 nfudunieuann
Y o & ° ) o & o
dhsfuindusoudiuau 20 N3N WIBNN YRR NBUBEY 200 NSY
tdfundugeudiuiu 5 afu WTeuan nweundudy 200 X 5 =50.00 nfu
. 20
indiundusaudiuau 20 nu Thindfungndnlunisvea 100 n3u
drdiundugeudiuin 5 nfu Wiuuewinlunisven  100X5 = 25.00 n¥u
20
aa a % o § e
FWnsudaurdulwa (Plai Oil)
1. vhmwazeamilwaaalaemsdnai taniududurunadn wavihluisaulvasiiaundunm
3 Faluavidsauninavasiinui
2. Fawinlwaaasiuau 200 a3
v o o ? o o v ¥ o @
3. dwninlwandsisanazidiat Suau 200 ndu udveesaslunealudiluuenimsuau 100 au Tu
wivaunuaaldgamgiiven 100 ssrwaldua Wuiai 30 wil
4. nsswennninasendefnemun diniuiildinnsestenssany Whatman No.1 lduSunaingiu
Ina 26 n¥u dniiiulnaluldlunisndaenidunugasuiue 5.00 n3u
v & A a ' - ) va ¥ o o ot o
iy Wewsudad anuSunaiithluldess daiulwa 5 nfudusdsuann

ihdulwasiuau 26 nfu wisuan wilwaan 200 nfu

v
o o

dfulwadwuiu 5 n3u wiewan wiilwaan 200 X 5 =38.46 ndu
26
vhiiulwaduau 26 n$u Wunswivlunsven 100 n3u
dhiiulwadau 5 adu Idhiuendnlumsven  100X5 - 19.23 n3u
26

e val o
MNYD O/ HEUPIUD
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(weviysel ydlsnd)
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¥ o o & =
yluaiadiuies ( Derris scandens Oil)

1.
2

flavu

menuaramnveaniadiliswitlaensidadunuasduanyasusen suluiuvunadn
FawdninnTadiiesurisdiuay 200 ndu
o w ¢ o v o @ 5 e v o & v T o
duariadivisannis Suau 200 3 wugdnanteeweguiinuiiuneamung udmsesadluvealuuuiu
ugnimdwau 100 nfuluniiaunuaa 1dgamgiiven 100 sswnwaidea WJunan 30 uail
o ¢ = g v 5 o % o auw v )
AsesnennInaiadiuSeawsiseandefneaune drduiliuinsesiiensea1y Whatman No.1 1
Yiinanhifuinniadiuies 28 niu dhdwiuerfadiseddldlunisndnedidumugnsyiuna 1.86
AU
- @ o o a ) o o
Wewigudnaiu nuSuianitiluldeds dnfuendaduies 1.86 nfuiusSeuain
diuniadiusesdmau 28 ndu wisuan wiveuaniagiues 200 nfu
WnfuaniadiuFesdiau 1.86 n3u wisuen ivennduseu 200 X 1.86 = 13.28 n3u
28
dhsfunniadilsesdwau 28 ndu Ihduueninlunisvea 100 nsu
uniadiliessiuiu 1.86 nfu Tdundunsninlumsven 100X1.86 = 6.64 n5u
28

thduanlarau ( Mallotus repandus Oil)

1.
2,
3

ALY

henmaranmvesnlanauwidlnenisidaduaiiasdsanyaeueen shuduiuaunidn
Fahminalanauuissiuau 200 n3u ..
vuolanaiu S 200 n$u susdidndesweruiemudunemny udmeesasdluvesluthiiy
ugnin d1wau 100 nilunipaunuiaa Tigamgiiven 100 eswaidea Wunm 30 wri
nsesuennninTlAnauIeendeIue tnisuiildnnsesdenszane Whatman No.1 'I&
Usnashifuiailana 23 ndu thihdualeeauluidlunswarembhiunugasUiing 1.86 nfu

deieudndou snuBinaiiiluldess difuenlaray 1.86 nffasieuann

dhifualarausiua 23 ndu wisuan wweaanlaeaty 200 A3

dhifualarausuau 1.86 N3 w3snen wivenanlAnay 200 X 1.86 = 16.17 n3u

23

hifualarenustuau 23 ndu Whifuuewdnlunismens 100 n3u

thifuenlarausiuan 1.86 ndu Wihsuendnlumsven  100X1.86 - 8.08 n3u

23
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aa a ¥ o . a "
ABnsuanunuiudundes (Curcuma sp. Oil)

1. Weuavemmithudumdeaalnensani tuudutusuadn wasthluiseulasiiah
3 faluwesuninavasifon

2, Folminudumdesansuau 200 nfu

3. Pimirudundemdieauaside 1w 200 n$u udveesasluveslutlusewind g 100

niulumlioaunuiaaligumgiiven 100 asrieadea Wunm 30 wii
q. nspuennINIuBumEsseensen U thiuildinnsesiienssane Whatman No.1 TéuUSina
udiuinuduindes 31 nfu dniiuinidumdesluldlumsidnemioswnugnsUSun 1.86 niu
v & A a o 4 - o o va % o < - v o A
fatiu Wieisudndiu anuSunaimiluleass dniuludumdes 1.86 nfudunseuain
$ o o a e @ o v < - o
I uBumMEess LY 31 N3N WiBLN Wwhwduwdes 200 NS
iuimudumiosduag 1.86 ndu wisuan wiiudumdes 200 X 1.86 =12.00 au
31
& i 2 P v qu¥ o % o
dndfududumdesdiuau 31 ndu Thduugwinlumsnen 100 n5u
tfuimndumdessy 1.86 ndu Idhuusninlunisven 100X1.86 = 6.00 n$u
31
s - g ar . . . . .
Amswanunduluse (Morinda citrifolia Oil)
1. vhmwarewlugeaalasnisaini dunviududusuniadn wasiilieuliasdaun 3 Hluavse
UNIRTAAALN

2. dahwidnlugeansiuau 300 nfu

~

3. hlusendsileauaviiiah $1uau 300 Asu udmeesaslunesluthlusendns oy 100 ndu
Tunieaumuadldgamgiiven 100 ssrivadva Wuan 30 wril
4. nsesenlusssendethunun thinduilldinnsesaenssae Whatman No.1 léuSina
thifuluse 37 niw thihiluselislunssansmiiiunugasuSine 5.00 ndu
Fofu leleudadau snUSadihluldese diuluse 5.00 nfudasdeuann
thihilusestuau 37 a3 wisuan lusesm 300 n$u
dhifilusesuan 500 n$u wisuen lusean 300 X 5 =40.54 n3u
37
dhifulugesuau 37 nu Wihsunewdnlumsnen 100 n3u
thihilugesuau 5.00 ndu Wihduuewdvluntsmen  100X5.00 = 13.51 n3u

37
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F8nswdnA 1siud a1 AR5 (Black Oil Doythara Brand)

1
2;

%’aﬁwﬁ’nﬁqmﬁwﬁ’zyuasehuﬂsznau

vundnarszum 26.11 ¢, Ruau 3.96 g, Nys 17.80 g, dhifuassvumy 1583 g uazthifusyih 8.00 ¢ ld
Tunionavaumuaaluil 1 euliazaneduiiodiendu

Wnhsiusewdm 3.70 g thifilwa 5.00 g, dhifuandugeu 5.00 o, tifuluee 5.00 g tsunlarany

1.86 ¢, brifuaniadiuies 186 ¢ uasthiuinuduwides 1.86 o ldlunionanaunuiadluit 2 wesludo 2 pu
Whudeideaiu vnuidelunionauaunuieslud 1 wildwionauaunuaslud 2 elviduidfodeniu
\ud D&C Green 6 C.I. No.61565 0.02 g adlulumionaslufl 2 pusudazanevun

i Phenoxyethanol 1.00 g, nAu 349113 PURE DELICE 3.00 g aslUnaulumionavaumusaluil 2
sy pulidudedendu WSiame 100.00 niu

hlumldnimurussy vssglumauddlagnnasiia PE Av1 sy 3 nfu ursqlundesnseaundesas
1 990 uavusslumawanadin PE dvn viawsdeila PE @1 thla vamae 30 ndu ussylundesnszaunaes

arl nm

o va o

(weviysal Wil
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V-A40 Appendix I A
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2019

Boric Acid Solution, Cold Saturated

To 3 g of boric acid R add 50 mL of water R and shake for
10 min. Place the solution for 2 h in the refrigerator.
p-Borneol Borneol; C,oH;30 = 154.3 (507-70-0)
Colourless crystals, readily sublimes, practically insoluble in
water, freely soluble in ethanol (96 per cent) and in light
petroleum.

mp: about 208 “C.

Chromatography. Thin-layer chromatography (2.2.27), using
silica gel G R as the coating substance. Apply to the plate
10 uL of a 1 g/L solution in zoluene R. Develop over a path
of 10 cm using chloroform R. Allow the plate to dry in air,
spray with anisaldehyde solution R, using 10 mL for a plate
200 mm square, and heat at 100-105 “C for 10 min.

The chromatogram obtained shows only one principal spot.
D-Bornyl Acetate Bornyl acetate; C1,H»00, = 196.3
(5655-61-8)

Colourless crystals or a colourless liquid, very slightly soluble
in water, soluble in ethanol (96 per cent).

mp: about 28 "C.

Chromatography. Thin-layer chromatography (2.2.27), using
silica gel G R as the coating substance. Apply to the plate
10 pL of a 2 g/L solution in zoluene R. Develop over a path
of 10 cm using chloroform R. Allow the plate to dry in air,
spray with anisaldehyde solution R, using 10 mL for a plate
200 mm square, and heat at 100-105 "C for 10 min.

The chromatogram obtained shows only one principal spot.
Boron Trichloride BCl; = 117.2 (10294-34-5)
Colourless gas. Reacts violently with water. Available as
solutions in suitable solvents (2-chloroethanol, methylene
chloride, hexane, heptane, methanol).

nZ): about 1.420.

bp: about 12.6 "C.

Caution: toxic and corrosive.

Boron Trichloride-Methanol Solution

A 120 g/L solution of boron trichloride R in methanol R.

Storage: protected from light at
tubes.

20 "C, preferably in sealed
Boron Trifluoride BF; = 67.8 (7637-07-2)

Colourless gas.

Boron Trifluoride Solution Boron trifluoride-

methanol solution

A 140 g/L solution of boron trifluoride R in methanol R.
Bovine Coagulation Factor Xa (9002-05-5)

An enzyme which converts prothrombin to thrombin.

The semi-purified preparation is obtained from liquid bovine
plasma and it may be prepared by activation of the zymogen
factor X with a suitable activator such as Russell’s viper
venom.

Storage: freeze-dried preparation at —20 “C and frozen
solution at a temperature lower than —20 “C.

Bovine Factor Xa Solution

Reconstitute as directed by the manufacturer and dilute with
tris(hydroxymethyl) aminomethane sodium chloride buffer solution
pH 7.4 R.

Any change in the absorbance of the solution, measured at
405 nm (2.2.25) against tris(hydroxymethyl) aminomethane
sodium chloride buffer solution pH 7.4 R and from which the
blank absorbance has been substracted, is not more than
0.20 per minute.

aanlilay gudnanmuaiveuing Wumsvedoyamzsema wiu.

Bovine Factor Xa Solution R1

Reconstitute as directed by the manufacturer and dilute to
1.4 nkatmL with #ris(hydroxymethyl) aminomethane-EDTA
buffer solution pH 8.4 R.

Bovine Factor Xa Solution R2

Reconstitute as directed by the manufacturer and dilute with
tris(hydroxymethyl) aminomethane-EDTA buffer solution

pH 8.4 RI to obtain a solution that gives an absorbance
between 0.65 and 1.25 at 405 nm when assayed according to
general chapter 2.7.5 using the end-point method.

Brilliant Blue (6104-59-2)

See acid blue 83 R.

Brilliant Green CI 42040; basic green 1;

Cy7H34N,0,4S = 482.6 (633-03-4)

Technical grade of commerce.

Small, glistening golden crystals.

(37189-34-7)

Concentrate of proteolytic enzymes derived from Ananas
comosus Merr.

Bromelains

Dull-yellow powder.

Activiry. 1 g liberates about 1.2 g of amino-nitrogen from a
solution of gelatin R in 20 min at 45 °C and pH 4.5.
Bromelains Solution

A 10 g/L. solution of bromelains R in a mixture of 1 volume of
phosphate buffer solution pH 5.5 R and 9 volumes of a 9 g/LL
solution of sodium chloride R.

Bromine Br, = 159.8 (7726-95-6)

Brownish-red fuming liquid, slightly soluble in water, soluble
in ethanol (96 per cent).

d20: about 3.1.

To prepare 0.05M bromine dissolve 3 g of porassium

bromate and 5 g of porassium bromide in sufficient wazer to
produce 1000 mL. Weaker solutions should be prepared
using proportionately lesser amounts of reagents or by
appropriate dilution.

Bromine Solution

Dissolve 30 g of bromine R and 30 g of potassium bromide R in
water R and dilute to 100 mL with the same solvent.
Bromine Solution, Acetic

Dissolve 100 g of porassium acetate in glacial acetic acid and
add 4 mL of bromine and sufficient glacial acetic acid to
produce 1000 mL.

Bromine Water

Shake 3 mL of bromine R with 100 mL of water R to
saturation.

Storage: over an excess of bromine R, protected from light.
Bromine Water R1

Shake 0.5 mL of bromine R with 100 mL of water R.
Storage: protected from light; use within 1 week.
Bromobenzene CgHsBr = 157.0 (108-86-1)

n: about 1.56.

bp: about 156",

General reagent grade of commerce.

A colourless to pale yellow liquid; weight per mL, about
1.50 g.

Bromocresol Green 3’,3”,5',5"-Tetrabromo-m-cresol-
sulfonphthalein; 4,4'-(3H-2,1-Benzoxathiol-3-ylidene)bis(2,6-
dibromo-3-methylphenol)-S,S-dioxide; C,1H,4Bry;OsS = 698
(76-60-8)

Reference.
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solutents for ateat 2 as Cool, gt TS L ot sodiom
carhonate 1S atlone Lo stand for S nun, and hiter Add
5 mbL of the clear filtrate 1o about 2 mib ol alkaline cu-
pric tartiate 145, and boil for 1 min

Acceplance criteria: No red precipitate s lormed
immediately

SPECIFIC TESTS

« OpPTICAL ROTATION, Specific Rotation (781S)
Sample solution: 60 mg/mL in 4.8 N hydrochloric acid
that has been allowed to stand for 1 I
Acceptance criteria: +18.5° o +22.57

ADDITIONAL REQUIREMENTS

« PACKAGING AND STORAGE: Preserve in well-closed
containers.

« USP REFERENCE STANDARDS (11)
USP Calcium Saccharate RS

Calcium Undecylenate

o
et I“M .
o

2

C32H3s0.Ca 406.61
10-Undecenoic acid, calcium (2+) salt;
Calcium 10-undecenoate [1322-14-1].

DEFINITION

Calcium Undecylenate contains NLT 98.0% and NMT
102.0% of calcium undecylenate (Cy;H30.Ca), calculated
on the dried basis. *

IDENTIFICATION "
« A. IDENTIFICATION TESTS—GENERAL, Colcium (191)

Sample solution: A filtered solution (1 in 20) of Cal-
cium Undecylenate in 3 N hydrochloric acid

Acceptance criteria: Meets the requirements

« B. MELTING RANGE OR TEMPERATURE, 210;5 la (741)

Sample solution: Suspend 10 g of Calcium Unde-
cylenate in 40 mL of water in a 250-mL separator. Cau-
tiously and slowly add 10 mL of hydrochloric acid while
swirling. Insert the stopper, and shake. The separator
will become quite warm, and pressure must be carefully
and frequently relieved through the stopcock. If a
curdy, white material remains after 5 min of shaking,
add additional hydrochloric acid, 1 mL at a time, and
sheke until a clear oily phase is formed.

Analysis: Allow the phases to separate, drain, and dis-
card the bottom aqueous layer. Drain and discard the
middle oily layer, if present. Filter the top layer of unde-
cylenic acid through a pledget of cotton, noting the
volume obtained. To the filtrate add an equal volume of
aniline. Reflux for 1 h, swirling the flask occasionally.
Allow to cool, and pour 60 mL of alcohol through the
condenser into the flask. Remove the flask from the
condenser, add 1 g of charcoal, and stir. Filter the
slurry. Add water gropwise until a few crystals form or
the solution becomes slightly cloudy. If too much water
is added, an oil will form. Add alcohol dropwise until
the oil dissolves. Allow the mixture to stand or refriger-
ate until crystals are formed. Collect the crystals on a
filter paper inserted in a 45-mm porous glass filter fun-
nel. Wash the crystals with 75 mL of 25% alcohol: the
crystals have a clean, white, glossy appearance. |f not,
recrystallize by dissolving the crystals in about 50 mL of
alcohol. Add about 1 g of charcoal, stir, filter; "and con-
tinue as directed above, beginning with “Add water
dropwise”. Dry the crystals under vacuum at 50° for 2
h. If the melting point is low, additional drying or
recrystallization may be necessary.

Cuhceal B eaplis © Camntun J863
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ASSAY
« PROCEDURE

sampie solution: Bail 40.0 ml of 0.1 N hydrochlonc
acid VS with 600 mg of Calcium Undecylenate for 10
mun, or until the undecyienic acid layer is clear, adding
waler as necessary, lo maintain the original volume
Tiansfer the mixture, with the aid of water, to a 500-mL
separator. Dilute with water to about 75 mL, and ex-
tract with two 100-mL portions of solvent hexane
Wash the combined extracts with water until the last
washing is neutral o litmus, and add the washings (o
the original water layer. Cool.

Titrimetric system

(See Titrimetry (541), Residual Titrations.)

Mode: Residual titration

Titrant: 0.1 N hydrochloric acid VS

Back-titrant: 0.7 N sodium hydroxide VS

Endpoint detection: Visual

Analysis: Add 3 drops of methyl orange TS to the Som-
ple solution. Then titrate the excess Titrant with Back-
titront. Perform a blank determination. Each mL of hy-
drochloric acid is equivalent to 20.33 mg of calcium un-
decylenate (Cp,H3s0.Ca).

Acceptance criteria: 98.0%-102.0% on the dried basis

IMPURITIES ’
« LiMIT OfF FREE UNDECYLENIC ACID
Sample solution: Transfer 10 g of Calcium Unde-
cylenate to a 400-mL beaker, add 250 mL of solvent
hexane, and mix for 2 h using a magnetic stirrer. Filter
into a 500-mL flask, and evaporate with the aid of 2
current of air to about 20 mL.
Titrimetric system .
Mode: Direct titration
Titrant: 0.1 N sodium hydroxide VS
Endpoint detection: Visual
Analysis: To the Sample solution add 100 mL of neutral-
ized alcohol. Add 3 drops of phenolphthalein TS, and
titrate with Titront. Each mL of 0.1 N sodium hydroxide
is equivalent to 18.43 mg of free undecylenic acid
(C11H200;).
Acceptance criteria: NMT 0.1%

SPECIFIC TESTS
« Loss ON DRYING (731)

Analysis: Dry at 105° for 2 h.

Acceptance criteria:  2.0%-5.7%

« PARTICLE SIZE DISTRIBUTION ESTIMATION BY ANALYTICAL

Steving (786)

Analysis: Test in accordance with this procedure, ex-
cepl use NMT 25 g and use a single No. 100 sieve that
is to be shaken for NLT 30 min or until sifting is practi-
cally complete.

Acceptance criteria: NLT 99.0% of it passes through a
No. 100 sieve.

ADDITIONAL REQUIREMENTS
o PACKACGING AND STORAGE: Preserve in well-closed
containers.

Camphor

CioHi6O ) 152.23
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Bicyclo[2.2.1 |heptane-2-one, 1,7,7-trumethyl-,
Camphor;
2-Bornanone [76-22-2].

CEFINITION

Camphor is a ketone of Cinnamomum camphoro (L.) Nees et
Ebermaier (Fam. Lauraceae) (natural Camphor), or is pro-
duced synthetically (synthetic Camphor).

IMPURITIES
« LiMIT OF NONVOLATILE RESIDUE

Sample: 2.0 g of Camphor

Analysis: Heat the Somple in a lared dish on a steam
bath until sublimation is complete. Dry the residue at
120° for 3 h, cool, and weigh.

Acceptance criteria:  0.05%; the weight of the residue
does not exceed 1.0 mg. ;

« HALOGENS

Sample: Mix 100 mg of finely divided Camphor with
200 mg of sodium peroxide in a clean, dry, hard glass
test tuge about 25 mm in internal diameter and 20 cm
in length. Suspend the tube at an angle of about 45°,
using a clamp placed at the upper end. Gently heat the
tube, starting near the uﬁper end, but not heating the
clamp. Graduallr bring the heat toward the lower part
of the tube until incineration is complete.

Analysis: Dissolve the residue in 25 mL of warm water,
acidify with nitric acid, and filter the solution into a
comparison tube. Wash the test tube and the filter with
two 10-mL portions of hot water, adding the washings
to the filtered solution. To the filtrate add 0.50 mL of
0.10 N silver nitrate, dilute with water to 50 mL, and
mix.

Acceptance criteria: 0.035%; the turbidity does not ex-
ceed that produced in a blank test with the same quan-
tities of the same reagents and 0-050 mL of 0.020 N
hydrochloric acid.

SPECIFIC TESTS
* MELTING RANCE OR TEMPERATURE (741): 174°-179°
+ OpTicAL ROTATION, Specific Rotation (7815)
Sample solution: 100 mg/mL in alcohol
Synthetic Camphor is optically inactive.
Acceptance criteria: +41° to +43° for natural Camphor
* APPEARANCE OF SOLUTION: A 100-mg/mL solution in sol-
vent hexane is clear.

ADDITIONAL REQUIREMENTS

« PACKAGING AND STORAGE: Preserve in tight containers,
and avoid exposure to excessive heat.

¢ LABELING: Label it to indicate whether it is of natural
sources or is prepared synthetically.

Camphor Spirit

DEFINITION

Camphor Spirit is an alcohol solution containing NLT 9.0 g
and NMT 11.0 g of camphor (CyoH160) in each 100 mL.

Prepare Camphor Spirit as follows.

Camphor I
Alcohol, a sufficient

100 g

1000 mL

uantity to make I

Dissolve the Camphor in 800 mL of the Alcohol, and add
sufficient Alcohol to bring to final volume. Filter, if
necessary.

ASSAY

* PROCEDURE
Sample: 2.0 mL
Analysis: Transfer the Somple to a suitable pressure bot-
tle containing 50 mL of freshly prepared dinitrophen-

use 39

ythydrazine TS. Close the pressure bottle, immerse j, in
a water bath, and maintain at aboul 75° for 16 h. Cool
to room temperature, and transfer the contents 1o ,
beaker with the aid of 100 mL of 3 N sulluric acid. ay.
low to stand at room temperature for NLT 12 h, trans.
fer the precipitate Lo a tared filler crucible, and wash
with 100 mL of 3 N sulfuric acid followed by 75 mL of
cold water in divided portions. Continue the suction
until the excess water is removed, dry the crucible and
precipitate at 80° for 2 h, cool, and weigh. The weight
of the precipitate so obtained, multiplied by 0.4581
represents the weight of camphor (CioHi6O) in the por-
tion taken.

Acceptance criteria: 9.0-11.0 g of camphor in 100 m(

OTHER COMPONENTS
* ALCOHOL DETERMINATION, Method Il (611)
Test stock preparation: Dilute the Spirit with methano
to obtain a solution containing approximately 2% (v/v)

of alcohol.
Acceptance criteria: 80.0%-87.0% of alcohol

(C;HsOH)

ADDITIONAL REQUIREMENTS
« PACKAGING AND STORACE: Package in tight containers.

Candesartan Cilexetil

C33H34N6Os

1H-Benzimidazole-7-carboxylic acid, 2-ethoxy-1-[[2'-(1H-tet-
razol-5-yl)(1,1"-biphenyl]-4-yljmethyl]-, 1-[[(cyclohexylox-
)carbonyljoxylethyl ester; (+);

(+)-1-Hydroxyethyl 2-ethoxy-1-[p-(o-1H-tetrazol- -
5-ylphenyl)benzyl]-7-benzimidazolecarboxylate, cyclohexyl
carbonate (ester). 610.66
[145040-37-5).

DEFINITION
Candesartan Cilexetil contains NLT 98.7% and NMT
101.0% of Cy3H1.N4Og, calculated on anhydrous basis.

IDENTIFICATION

* A. INFRARED ABSORPTION (197K): If the spectra obtained
show differences, proceed with the samples prepared as
follows. Separately dissolve a quantity of USP
Candesartan Cilexetil RS and gandesartan Cilexetil in al-
cohol. [NoTe—Heating the solution may be necessary for
complete dissolution.] Cool the solution in an ice bath,
filter the crystals, and dry at 105°.

« B. The retention time of the major peak of the Sample
solution corresponds to that of the Standard solution, as
obtained in the procedure for Organic Impurities.

ASSAY
« PROCEDURE ;
Sample solution: 8.33 mg/mL of Candesartan Cilexetil
in glacial acetic acid
Titrimetric system *
(See Titrimetry (541).)
Mode: Potentiometric
Titrant: 0.1 N perchloric acid
Analysis: Titrate with 0.1 N perchloric acid VS using a
blank determination under the same conditions. Each
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Y =

x 100 per cent m/m
A, sc s the corrected peak area of each fatty acid in the test solution:

Asae = Aza X Re

R, Is the relative correction factor:

R = ':s.r x Air
wr X My

for the peaks due to caproic, caprylic, capric, lauric and myristic acid methyl esters.

My, = mass of tricaproin, tricaprylin, tricaprin, trilaurin or trimyristin in the reference solution, in milligrams;

m, = mass of tristearin in the reference solution, in milligrams:

Ayr = area of the peaks due to caproic, caprylic, capric, lauric and myristic acid methyl esters in the reference solution;

Ar = area of the peak due to stearic acid methyl ester in the reference solution;

Ays = area of the peaks due to any specified or unspecified fatty acid methyl esters;

R, = 1 for the peaks due to each of the remaining specified fatty acid methyl esters or any unspecified fatty acid methyl ester.

Composition of the fatty-acid fraction of the oil:

— caproic acid (Rg, 0.11): maximum 1.5 per cent,

— caprydic acid (R 0.23): 5.0 per cent to 11.0 per cent,

— capric acid (R, 0.56): 4.0 per cent to 9.0 per cent,

— lauric acid (R, 0.75): 40.0 per cent to 50.0 per cent,

— mytistic acid (Rp, 0.85): 15.0 per cent to 20.0 per cent,

— palmitic acid (Rr;0.93): 7.0 per cent to 12.0 per cent,

— stearic acid (Rp; 1.00): 1.5 per cent to 5.0 per cent,

— oleic acid (R 1.01): 4.0 per cent to 10.0 per cent,

— linoleic acid (Rg; 1.03): 1.0 per cent to 3.0 per cent,

— linolenic acid (R 1.06): maximum 0.2 per cent,

— arachidic acid (Rg; 1.10): maximum 0.2 per cent,

— eicosenoic acid (R, 1.11): maximum 0.2 per cent.

Water (2.5.32)

Maximum 0.1 per cent, determined on 1.00 g.

STORAGE

In a well-filled container, protected from light.

Ph Eur
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the flask until Menadione is dissolved. Add about 3 g of
zinc dust, and close the flask with a stopper bearing a
gunsen valve. Shake, and allow (o stand in the dark for
1 h, with frequent shaking. Rapidly decant the solution
through a pledget of cotton into another flask, immedi-
ately wash the reduction flask with three 10-mL por-
tions of freshly boiled and cooled water, and add
0.1 mL of orthophenanthroline TS.
Titrimetric system
Mode: Direct titration
Titrant: 0.1 N ceric sulfate VS

Endpoint detection: Potentiometric 4

Analysis: Immediately titrate the combined filtrate and
washings with Titrant. Perform a blank determination;
and make any necessary correction. Each mL of 0.1 N
ceric sulfate is equivalent to 8.609 mg of menadione
(CnHs02). , )

Acceptance criteria: 98.5%-101.0% on the dried basis

IMPURITIES
« RESIDUE ON IGNITION (281): NMT 0.1%
« ORDINARY IMPURITIES (466)
standard solution and Sample solution: Methanol
Eluant: Chloroform
Visualization: 1
Acceptance criteria: Meets the requirements

SPECIFIC TESTS

« MELTING RANGE OR TEMPERATURE, Class | (741):
105°-107°

« Loss ON DRYING (731)
Analysis: Dry over silica gel for 4 h.
Acceptance criteria: N 3%

ADDITIONAL REQUIREMENTS

« PACKAGING AND STORAGE: Preserve in well-closed, light-
résistant containers. Store at 25°, excursions permitted
between 15° and 30°.

« USP REFERENCE STANDARDS (11)
USP Menadione RS

Menadione Injection

» Menadione Injection is a sterile solution of
Menadione in oil. It contains not less than

90.0 percent and not more than 120.0 percent of
the labeled amount of C;1HgO..

Packaging and storage—Preserve in single-dose or in
multiple-dose containers, preferably of Type | glass.

USP Reference standards (11)—

USP Endotoxin RS :

USP Menadione RS

*Bactérial %15 3 S8 BV EA N Zote—It contains
not more than 58.3 USP Endotoxin Units per mg of menadi-
one.

Other requirements—It meets the reguirements under

Injections-and Implanted Drug Products(1e" cn 1aiy2016).
Assay—[NOTE—Avoid exposing Menadione and its solutions
lo light throughout the Assay.?

Standard preparation—Transfer about 25 mg of USP Men-
adione RS, accurately weighed, to a 100-mL volumetric

-
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flask, dissolve in a mixture of equal yolumes of alcohol and
ether, dilute wilh the same mixture (o volume, and’'mix
Keep the solution tightly closed in a dark, cool place, and
use it within 7 days.

Assay preparation—Transfer an accurately measured vol-
ume of Injection, equivalent to about 25 mg of menadione,
to a 100-mL volumetric flask, dilute with a mixture of equal
volumes of ether and alcohol to volume, and mix.

Procedure—Transfer 1.0 mL each of the Standard prepara-
tion and the Assay preparation to separate 50-mL volumetric
flasks, add to each 4 mL of alcohol, and mix. Then to each
flask add 1.0 mL of a solution prepared by dissolving 50 mg
of 2,4-dinitrophenylhydrazine in 20 mL of a mixture of 2
volumes of 3 N hydrochloric acid and 1 volume of water.
Place the flasks in a bath maintained at 70° to 75° for
15 minutes, shaking vigorously every 2 to 3 minutes. Imme-
diately after the heating, cool the flasks to about 25°; then
add to each 5 mL of alcoholic ammonia, prepared by mix-
ing equal volumes of alcohol and ammonium hydroxide.
Shake the flasks thoroughly, add alcohol to make 50.0 mL,
mix, allow to stand for 15 minutes, and decant from any
separated oil. Determine the absorbances of the solutions, in
1-cm cells at the wavelength of maximum absorbance at
about 635 nm, with a suitable spectrophotometer, ysing a
reagent blank to set the instrument. Calculate the quantity,
in mg, of C,1HgO; in each mL of the Injection taken by the
formula:

(0.1C/ V(A / As)

in which C is the concentration, in ug per mL, of USP Men-
adione RS in the Standard preparation, V is the volume, in
mL, of Injection taken, and Ay and A are the absorbances of
the solutions from the Assay preparation and the Standord

preparation, respectively. .

Menthol
oy
ML Ty
CmHloo 156.27
Cyclohexanol, S-methyl-2-(1-methylethyl)- [1490-04-6].
DEFINITION

Menthol is an alcohol obtained from oils derived from a
variety of mints or prepared syntheticalI(. Menthol may
be levorotatory (I-menthol) from natural or synthetic
sources, or racemic (dl-menthol). It contains NLT 98.0%
and NMT 102.0% of menthol (CioH200).

IDENTIFICATION

« A. The retention time of the major peak of the Sample
solution corresponds to that of the menthol peak of the
Standard solution, as obtained in the Assay.

« B. It meets the requirements in Specific Tests for Optical
Rotation {(7815), Specific Rotation.

ASSAY
* PROCEDURE
Internal standard solution: 0.5 mg/mL of anethole in
hexanes
Standard solution: 0.5 mg/mL of USP Menthol RS in
Internal standard solution
Sample solution: 0.5 mg/mL of Menthol in Internal
standard solution
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Chromatographic system
(See Chromatography (621), System Suitabiiity )
Mode: GC
Detector: Flame ionization
Column: 0.53-mm x 30-m fused silica; coated with a
1-um layer of G16 stationary phase
Temperatures
Injection port:
Detector: 250°
Column: 130° (isothermal)
Carrier gas: Helium
Flow rate: 10 mL/min
Injection volume: 1 uL
Injection type: Split ratio of 10:1
System suitability
Sample: Standard solution
[NOTE—The relative retention times for menthol and
anethole are about 0.5 and 1.0, respectively.]
Suitability requirements
Tailing factor:. NMT 2.0 for the menthol peak
Relative standard deviation: NMT 2.0% for the peak
response ratio of menthol to anethole in replicate
injections
Analysis
Samples: Standard solution and Semple solution
Calculate the percentage of menthol (CyoH20) in the
portion of Menthol taken:

Result = (Ru/Rs) x (Cs/Cy) x 100

250°

Ry = peak response ratio of menthol to anethole
from the Somple solution
Ry = peak response ratio of menthol to anethole
from the Standord solution
@] = concentration of USP Menthol RS in the
. Standard solution (mg/mL) .
Cy = concentration of Menthol in the Sample

solution (mg/mL)
Acceptance criteria: 98.0%-102.0%

IMPURITIES
« LiMIT OF NONVOLATILE RESIDUE
Analysis: Evaporate 2 g, accurately weighed, in a tared
open porcelain dish on a steam bath, and dry the resi-
due at 105° for 1 h.
Acceptance criteria: NMT 0.05%

* RELATED COMPOUNDS .
Internal standard solution, Standard solution, Chro-

matographic SK“em' and System suitability: Proceed
as directed in the Assay.
Sample solution: S mg/mL of Menthol in hexanes
Analysis
Sample: Sample solution
Calculate the percentage of each individual impurity in
the portion of Menthol taken:

Result = (ry/rr) x 100

v = peak response of each impurity from the
Sample solution
rr = sum of the responses of all the peaks from the

Sample solution
Acceptance criteria
Individual impurities: *NMT-0:3%/e (i 14452615
Total impurities: NMT 2.0%
* READILY OXIDIZABLE SUBSTANCES IN dI-MENTHOL
Sample solution: Place 500 mg of d-menthol in a
clean, dry test tube, and add 10 mL of a solution of
potassium permanganate, prepared by diluting 3 mL of
0.1 N potassium permanganate with water to 100 mL.
Analysis: Place the test tube in a beaker with water at a
temperature between 45° and 50°. Remove the tube

"« PACKAGING AND STORAGE: Preserve in tight containers,

from the bath at intervals of 30 s, and mix quikly by
shaking. *
Acceptance criteria: The purple color of potassium pe
manganate is still apparent after 5 min.

SPECIFIC TESTS
* CONGEALING RANGE OF di-MENTHOL
(See Congealing Temperature (651).) :
[NoTE—Perform this test preferably in a room having a2 &
temperature below 30° and a refative humidity below -3
50%.)
Sample: 10

of dl-menthol, previously dried in a desjc8
cator over silica gel for 24 h =
Analysis: Place the Sample in a dry test tube having and
internal diameter of 18-20 mm, and melt the contents 4
at a temperature of about 40°. Suspend the test tube i}
water having a temperature of 23°-25°, and stir the
contents of the tube continually with a thermometer,
keeping the bulb of the thermometer immersed in the
liquid. 3
Ac%eptan(e criteria:  d-Menthol congeals at a tempera
ture between 27° and 28°. Shortly after the tempera-
ture has stabilized at the congealing point, add a few
mg of dried dl-menthol to the congealed mass, and
continue stirring. After a few min, the temperature of
the mass quickly rises to 30.5°-32.0°.
* MELTING RANGE OF I-MENTHOL
(See Melting Range or Temperature (741).)
Acceptance criteria: 41°-44° ”
« OpPTICAL ROTATION (781S), Specific Rotation
Sample solution: 100 mg/mL in alcohol
Acceptance criteria
I-Menthol: -45°to -51°
dl-Menthol: —2° to +2°

ADDITIONAL REQUIREMENTS

1
i

preferably at controlled room temperature. 3
* LABELING: Label it to indicate whether it is levorotatory of
racemic.
« USP REFERENCE STANDARDS (11)
USP Menthol RS

Menthol Lozenges

DEFINITION

Menthol Lozenges contain NLT 90.0% and NMT 125.0% of ;
the labeled amount of menthol (CioH200), in a suitable
molded base.

IDENTIFICATION 3
* A. The retention time of the menthol peak of the Sample
solution corresponds to that of the Standard solution, as
obtained in the Assay.

ASSAY
* PROCEDURE
Solution A: 250 mg/mL of sodium chloride in water
Internal standard solution: 2 mg/mL of anethole in
hexanes p:
Standard solution: 0.20L mg/mL of USP Menthol RS in
Internal stondard solution, where L is the labeled quan-
tity, in mg, of menthol in each Lozenge :
Sample solution: Transfer 20 Lozenges to a 1-L screw-
cagged conical flask. [NOTE—Use caps with inert white
rubber liners.] Add 200 mL of water, 260 mL of Solution :
A, and 100.0 mL of the Internal standard solution, and
shake by mechanical means for 30 min. Allow the
phases to separate, and transfer a portion of the hex-
anes phase to a suitable container,
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Analysis: Cool 5 mL of sulfuric acid, contained in a small
conical flask, to 10°, and add the Sample dropwise with
constant mixing, maintaining the temperature below 20°
throughout the test.

Acceptance criteria: No discoloration develops.

* READILY OXIDIZABLE SUBSTANCES

Sample: 20 mL of Methyl Alcohol

Analysis: Cool the Sample to 15°, add 0.1 mL of 0.1 N
potassium permanganate, and allow to stand at 15°.

Acceptance criteria: The pink color does not completely
disappear within 5 min.

SPECIFIC TESTS
* ACIDITY
Sample solution: Mix 25 mL of water with 10 mL of
alcohol and 0.5 mL of phenolphthalein TS, and add 0.02
N sodium hydroxide until a slight pink color persists after
shaking for 30 s. Taking precautions to avoid absorption
of carbon dioxide, add 19 mL (15 g) of Methyl Alcohol.
Analysis: Titrate the Sample solution with 0.020 N sodium
hydroxide.
Acceptance criteria: NMT 0.45 mL of 0.020 N sodium
hydroxide is required to produce a pink color.
* ALKALINITY (as ammonia)
Sample: 28.6 mL (22.6 g) of Methyl Alcohol
Analysis: Mix the Sample with 25 mL of water, add 1 drop
of methyl red TS, and titrate with 0.020 N sulfuric acid.
Acceptance criteria: NMT 0.20 mL of 0.020 N sulfuric
acid is required to produce a pink color (3 ppm).
* WATER TION, Method | (921): NMT 0.1%

ADDITIONAL REQUIREMENTS

* PACKAGING AND STORAGE: Preserve in tight containers,
remote from heat, sparks, and open flames.

* USP REFERENCE STANDARDS (11)
USP Acetone RS
USP Methyl Alcohol RS

Methyl Isobutyl Ketone

[+] CH,
n;c)l\/ ety
CH;,0 100.16
2-Pentanone, 4-methyl-;

4-Methyl-2-pentanone  [108-10-1].

DEFINITION
Methyl Isobutyl Ketone contains NLT 99.0% of methyl
isobutyl ketone (C¢H,,0).

IDENTIFICATION

* A. The IR absorption spectrum of a thin film of it between
sodium chloride crystals exhibits maxima, among others,
at the following wavelengths, in pm: 5.81 (vs), 6.80 (m),
7.00 (m), 7.09 (m), 7.29 (vs), 7.72 (m), 8.06 (m), 8.31
(sh), 8.53 (s), and 8.91 (m).

IMPURITIES
* LiMIT OF NONVOLATILE RESIDUE
Sample: 50 mL
Analysis: Evaporate the Sample in a tared porcelain dish on
a steam bath, and dry at 105° for 1 h. Weigh the residue.
Acceptance criteria: NMT 4 mg (0.008%)

SPECIFIC TESTS
 SPECIFIC GRAVITY (841): NMT 0.799, indicating NLT
99.0% of methyl isobutyl ketone (C¢H;,0)
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* DISTILLING RANGE, Method | (721): Between 114° and
117°, a correction factor of 0.046°/mm Hg being applied
as necessary

* ACiDITY

Sample: 15.0 mL

Analysis: Mix the Sample with 15 mL of neutralized
alcohol, add phenolphthalein TS, and titrate with 0.050 N
sodium hydroxide.

Acceptance criteria: NMT 0.40 mL is required for
neutralization.

ADDITIONAL REQUIREMENTS
* PACKAGING AND STORAGE: Preserve in tight containers.

Methyl Salicylate

!‘/\‘/’:\o';n,
\7\«:»«
CgHg04 152.15
Benzoic acid, 2-hydroxy-, methyl ester;

Methyl salicylate  [119-36-8].

DEFINITION

Methyl Salicylate is produced synthetically or is obtained by
maceration and subsequent distillation with steam from
the leaves of Gaultheria procumbens L. (Fam. Ericaceae) or
from the bark of Betula lenta L. (Fam. Betulaceae). It
contains NLT 98.0% and NMT 102.0% of methy!
salicylate (CzHgOs).

IDENTIFICATION
* A. INFRARED ABSORPTION (197F)
* B. CHROMATOGRAPHIC IDENTITY
Analysis: Proceed as directed in the Assay.
Acceptance criteria: The retention time of the major peak
of the Sample solution corresponds to that of the Standard
solution.

ASSAY
* PROCEDURE

Mobile phase: Methanol and 0.1% phosphoric acid
(55:45)

Diluent: Methanol

System suitability solution: 150 ug/mL of USP Methyl
Salicylate RS and 3 pg/mL of USP Methyl Salicylate
Related Compound A RS in Diluent

Standard solution: 150 pg/mL of USP Methyl Salicylate RS
in Diluent

Sample solution: 150 pg/mL of Methyl Salicylate in
Diluent

Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 237 nm
Column: 4.6-mm x 7.5-cm; 3.5-um packing L7
Column temperature: Ambient
Flow rate: 1.0 mL/min
Injection volume: 10 pL
Run time: 7 min

System suitability
Samples: System suitability solution and Standard solution

[Note—The relative retention times for methyl
salicylate and dimethyl 4-hydroxyisophthalate are
1.0 and 1.2, respectively.]
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Suitability requirements
Resolution: NLT 1.5 between methyl salicylate and
dimethyl 4-hydroxyisophthalate, System suitability
solution
Tailing factor: NMT 1.5 for the methyl salicylate peak,
Standard solution
Relative standard deviation: NMT 0.5% for the methyl
salicylate peak, Standard solution
Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of methyl salicylate in the
portion of Methyl Salicylate taken:

Result = (r ,/r 5) x (C/C ;) x 100

ry = peak response from the Sample solution

r = peak response from the Standard solution

Cg = concentration of USP Methyl Salicylate RS in
the Standard solution (ug/mL)

Cy = concentration of Methyl Salicylate in the

Sample solution (ug/mL)

Acceptance criteria: 98.09%-102.0%

IMPURITIES
© LIMIT OF SALICYLIC ACID AND DIMETHYL 4-
HYDROXYISOPHTHALATE

Mobile phase, Diluent, Sample solution, and
Chromatographic system: Proceed as directed in the
Assay.

Standard solution: 0.15 pg/ml of USP Salicylic Acid RS,
0.15 pg/mL of USP Methyl Salicylate RS, and 0.75 pg/mL
of USP Methyl Salicylate Related Compound A RS in
Diluent

System suitability
Sample: Standard solution

[NoTe—The relative retention times for salicylic acid,
methyl salicylate, and dimethyl 4-
hydroxyisophthalate are 0.6, 1.0, and 1.2,
respectively. ]

Suitability requirements

Resolution: NLT 4 between salicylic acid and methyl
salicylate; NLT 2 between methyl salicylate and
dimethyl 4-hydroxyisophthalate

Relative standard deviation: NMT 3% for all three
peaks

Analysis
Samples: Sample solution and Standard solution
Calculate the percentage of each individual impurity in

the portion of Methyl Salicylate taken:

Result = (r ,/r ) x (C 4/C ;) x 100

ry = peak response of salicylic acid or dimethyl 4-
hydroxyisophthalate from the Sample solution

rg = peak response of salicylic acid or dimethyl 4-
hydroxyisophthalate from the Standard
solution

Cs = concentration of USP Salicylic Acid RS or USP
Methyl Salicylate Related Compound A RS in
the Standard solution (pg/mL)

Cy = concentration of Methyl Salicylate in the
Sample solution (ug/mL)

Acceptance criteria
Salicylic acid: NMT 0.1%
Dimethyl 4-hydroxyisophthalate: NMT 0.5%

NF 37

SPECIFIC TESTS

* SOLUBILITY IN 70% ALCOHOL: One volume of synthetic
Methyl Salicylate dissolves in seven volumes of 70%
alcohol. One volume of natural Methyl Salicylate dissolves
in seven volumes of 70% alcohol, the solution shows
NMT a slight cloudiness.

* SPECIFIC GRAVITY (841): 1.180-1.185 for the synthetic
variety; 1.176-1.182 for the natural variety

* OPTICAL ROTATION (781A), Procedures, Angular Rotation:
Synthetic Methyl Salicylate and that from Betula lenta are
optically inactive. Methyl Salicylate from Gaultheria
procumbens is slightly levorotatory, the angular rotation
not exceeding —1.5° in a 100-mm tube.

ADDITIONAL REQUIREMENTS
» PACKAGING AND STORAGE: Preserve in tight containers.
¢ LABELING: Label it to indicate whether it was made
synthetically or distilled from either of the plants of
Gaultheria procumbens or Betula lenta.
* USP REFERENCE STANDARDS (11)
USP Methyl Salicylate RS
USP Methyl Salicylate Related Compound A RS
Dimethyl 4-hydroxyisophthalate.
CygHyOs  270.18
USP Salicylic Acid RS

Methylcellulose—see Methyicellulose General
Monographs

Methylene Chloride

CH,Cl, 84.93
Methane, dichloro-;
Dichloromethane [75-09-2].

DEFINITION

Methylene Chloride contains NLT 99.0% of methylene
chioride (CH,Cl,). [CauTion—Perform all steps involving
evaporation of methyiene chioride in a well-ventilated fume
hood.]

IDENTIFICATION
* A

Sample: 5 mL

Analysis: Place the Sample into a glass-stoppered, 10-mL
conical flask, and shake for several min. Remove the
stopper, quickly withdraw a portion of the vapor into a
50-mL syringe that is not fitted with a needle, and inject
the vapor into a suitable evacuated gas cell.

Acceptance criteria: The IR absorption spectrum of the
vapor shows strong doublet peaks at 7.8 and 7.9 ym and
at 13.2 and 13.4 pm, and relatively few minor peaks.

ASSAY
* PROCEDURE
System suitability solution: Methylene chloride and
chloroform (3:7)
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: GC
Detector: Thermal conductivity (under typical
conditions)
Column: 4-mm x 1.8-m; packed with 15% liquid phase
G18 on 30- to 60-mesh $1C unsilanized support
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Peppermint Qil
(pep' er mint oyl).

DEFINITION
Peppermint Qil is the volatile oil distilled with steam from the fresh overground parts of the flowering plant of
Mentha piperita Linné (Fam. Labiatae), rectified by distillation and neither partially nor wholly
dementholized. It yields NLT 5.0% of esters, calculated as menthyl acetate (C;,H,,0, ), and NLT 50.0% of
total menthol (C,,H,40), free and as esters.

IDENTIFICATION
e A.
Sample: 6 drops of Qil
Analysis: Place the Sample in a dry test tube and mix with 5 mL of a 1-in-300 solution of nitric acid in
glacial acetic acid, and place the tube in a beaker of boiling water.

Acceptance criteria: Within 5 min the liquid develops a blue color that, on continued heating, deepens
and shows a copper-colored fluorescence and then fades, leaving a golden-yellow solution.

ASSAY
¢ ToTAL ESTERS
Sample: 10 g of Qil

Analysis: Place the Sample in a 250-mL conical flask, add 10 mL of neutralized alcohol and 2 drops of
phenolphthalein TS, then add, dropwise, 0.1 N sodium hydroxide until a faint pink color appears. Add
25.0 mL of 0.5 N alcoholic potassium hydroxide VS, connect the flask to a reflux condenser, and heat on
a boiling water bath for 1 h. Allow the mixture to cool, add 20 mL of water, and add phenolphthalein TS.

Titrate the excess alkali with 0.5 N hydrochlorlc acid VS. Perform a blank determination, disregarding the
0.1 N sodium hydroxide (see 7/ fry 05410 , Resid )5). Each mL of 0.5 N alcoholic

potassium hydroxide consumed in the saponification is equivalent to 99.15 mg of total esters calculated
as C,H5,0, .

Acceptance criteria: NLT 5.0% of esters, calculated as C;,H,,0,
e ToTAL MENTHOL
Sample: 10 mL of Qil

Analysis: Place the Sample in an acetylation flask of 100-mL capacity, and add 10 mL of acetic anhydride
and 1 g of anhydrous sodium acetate. Boil the mixture gently for 1 h, accurately timed, cool, disconnect
the flask from the condenser, transfer the mixture to a small separator, rinsing the acetylation flask with
three 5-mL portions of warm water, and add the rinsings to the separator. When the liquids have
completely separated, discard the water layer, and wash the remaining oil with successive portions of
sodium carbonate TS, diluted with an equal volume of water, until the last washing is alkaline to
phenolphthalein TS. Dry the resulting oil with anhydrous sodium sulfate, and filter. Transfer 5 mL of the
dry acetylated oil to a tared, 100-mL conical flask, and weigh. Add 50.0 mL of 0.5 N alcoholic potassium
hydroxide VS, connect the flask to a reflux condenser, and boil the mixture on a steam bath for 1 h,
accurately timed. Allow the mixture to cool, and add 10 drops of phenolphthalein TS.

Titrate the excess alkali with 0.5 N hydrochloric acid VS. Perform a blank determination (see Titrimetry
05410 , Residual Titrations).

Calculate the percentage of total menthol in the Oil tested:
Result = 7.813 x A x (1 — 0.0021 x E)/(W — 0.021 x A)

A = result obtained by subtracting the number of mL of 0.5 N hydrochloric acid required in the
above titration from the number of mL of 0.5 N hydrochloric acid required in the residual
titration blank

E = percentage of esters calculated as menthyl acetate (C,,H,,0, )

W = weight of acetylated Qil taken (g)

MgV LU
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Acceptance criteria: NLT 50.0% of C,4H,,0, free and as esters

IMPURITIES

Delete the following:
* e HEAvY METALS, Method II 02310 : NMT 20 ppm e (Official 1-Jan-2018)

e LIMIT OF DIMETHYL SULFIDE

Analysis: Distill 1 mL from 25 mL of Qil, and carefully superimpose the distillate on 5 mL of mercuric
chloride TS in a test tube.

Acceptance criteria: A white film does not form at the zone of contact within 1 min.

SPECIFIC TESTS
e SPECIFIC GRAVITY (08410 : 0.896-0.908

e OpTICAL ROTATION, Angular Rotation I781A0 : —18° to —32°
¢ REFRACTIVE INDEX 083101 : 1.459-1.465 at 20°

® SOLUBILITY IN 70% ALcoHoL: One volume dissolves in 3 volumes of 70% alcohol, with NMT slight
opalescence.

ADDITIONAL REQUIREMENTS

o PACKAGING AND STORAGE: Preserve in tight containers, and prevent exposure to excessive heat.

Auxiliary Information— Please check for yvour question in the FAQs before contacting USP.

Topic/Question Contact Expert Committee
Monograph Hong Wang, Ph.D. (EXC12015) Excipient Monographs 1

Senior Scientific Liaison
(301) 816-8351

USP39-NF34 Page 7437
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Related substances

Gas chromatography (2.2 28).

Test soifion Dilute 5.0 g of the substance to be examined to 20.0 mL with gniydrous ethanol 8.

Reference solution (&) Dilute 1.0 mL of the test solution to 100.0 mL with anhydrows ethandl R.

Reference solution (h) Dissolve 25.0 mg of phenal B (impurity A) in gniydrous ethanol 8 and dilute to 10.0 mL with the same solvent.
Reference solution {¢) Mix 1.0 mL of reference solution (a) and 1.0 mL of reference solution (b) and dilute to 10.0 mL with gnAyarous ethanol 8.
Reference solution (d) Dilute 1.0 mL of reference solution (a) to 10.0 mL with anhydrous ethanol 8.

Colurmn:
— material: fused silica;

— §izer [=30m, @ =0.25 mm;

— stationary phase; macrogol 20 000 £ (0 25 [im )

Carnier gas  helium for chramatoaraih
Fiow rate 1.0 mL/min.

Spiit ratio 1:100.

Temperature.
Time Temperature
(min) (C)
Column 0-13 90 » 220
13-23 20
Injection port 250
Detector 270

Detection Flame ionisation.

fnjection 1 JL of the test solution and reference salutions (o) and (d)
Eition order Impurity A, phenaxyethanol

Retertion time  Phernoxyethanol = about 13 min

System suitabiiify. reference solution (c)
— resolutior: minimum 15 between the peaks due to impurity A and phenaxyethano!

Calculation of percentage contents:

— for each impurity, use the concentration of phenaxyethanof in reference solution (d).
Limits:

— unspecified impunties: for each impurity, maximurn 0.10 per cent;

— total maximurm 0.3 per cent;

— reporting threshoid: 0.03 per cent.

ASSAY

To 2.000 gin an acetylation flask fitted with an air condenser, add 10.0 mL of freshly prepared aeefic anfydride soiution R and heat with frequent shaking
in a water-hath for 45 min. Cool and carefully add 10 mL of water 8. Heat for a further 2 min. Cool, add 10 mL of fufandl B, shake vigorously and titrate the
excess of acetic acid with 2 sodium fydioxide using 0.2 mL of phenojpiihalein soiution R as indicator. Repeat the procedure without the substance to be
examined. The difference hetween the volumes used in the titrations represents the amount of acetic anhydride required for the acetylation of the
substance to be examnined.

1 mL of ZM sodium hydroxide is equivalentto 0.1382 g of CgH 1505

IMPURITIES

Other detectable Impurities (the following substances would, if present at a sufficient level, be detected by one or other of the tests in the monograph. They

are limited by the general acceptance criterion for otherunspecified impurities andfor by the general monograph Substances for pharmaceutical use
Reference..BP 2018 volume 2. _Page..... 574-575.. ..
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(2034). It is therefore not necessary to identify these impurities for demonstration of compliance. See also 5.40. Confrol of impurities in substances for

pharmaceutical use): A.

OH

A, phenol.

Ph Eur

Crown Copyright 2017

Reference..BP. 2018 volume 2. _Page..... 574-575.. ..
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Product name : HH-CP PURE DELICE 349113
Lot number : 0002684898

CHARABOT

HONG HUAT CO. LTD
THAILANDE

CERTIFICATE OF ANALYSIS

Grasse : 3 October 2017

PRODUCT IDENTITY

Product name

HH-CP PURE DELICE 349113

Your product code 349113
Our order reference 00695778
Your order reference 140/17 POZ1708015
Lot number 0002684898
Manufacturing date 27/09/2017
Best before 27/09/2019
ANALYSIS
Parameters Methods Results Specifications
Minimum Maximum
Specific Gravity 20/20°C 403 019 0,9865 0,9770 0,9970
Refractive Index 20°C 403 031 1,4686 1,4630 1,4730
Appearance/Colour 403 156 Conforms
Odour 403 156 Conforms
CHARABOT S.A.
QC Manager
Marc JANOTTIN PAGE:1/1

10, avenue Y.E. Baudoin - BP 22070 - 06131 Grasse Cedex - France Tél : +33 (0)4 93 09 33 33 - Fax : +33 (0)4 93 09 33 01 - Web : www.charabot.fr [ |
S.A. a Directoire et Conseil de Surveillance au Capital de 6 100 000 euros - R.C.S. GRASSE 415650 217 - SIRET 415 650 217 00011 - Code APE 246E >

ora

W patrimaine vivant.com SGS
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/\ Page: 1/9
C h ara bOt@/ MATERIAL SAFETY DATA SHEET
SR DR According to Regulation ST/SG/AC.10/30/UN GHS, Latest revision

8412310

Revision: 25/02/2015
Printing date: 25/02/2015

DRI

01 Identification of the substance/mixture and of the com

1. Product identifier
Trade name:
349113 PURE DELICE

o

Relevant identified uses of the substance or mixture and uses advised against
Application of the substance / the preparation
Aromatic ingredient(s).
Industrial use only.

w

. Details of the supplier of the safety data sheet
Manufacturer/Supplier:
CHARABOT
10 av. Yves Emmanuel BAUDOIN BP22070 06131 GRASSE CEDEX FRANCE
Tel: +33 (0)4 93 09 33 33 (8h-18h)
Fax: +33 (0)4 93 09 33 01
reach@charabot.fr

4. Further information obtainable from:
ORFILA (INRS)

Emergency telephone number:

+ 33 (0)1 45 42 59 59 (24h/24h ; 7/7)

02 Hazards identification

1. Classification of the substance or mixture

GHS07

Skin Irrit. 2 - H315 Causes skin irritation.
Skin Sens. 1 - H317 May cause an allergic skin reaction.

é GHS08

Repr. 2 - H361 Suspected of damaging fertility or the unborn child.
GHS09

Aquatic Chronic 2 - H411 Toxic to aquatic life with long lasting
effects.

H401 Toxic to aquatic life.

» Classification according to Directive 67/548/EEC or Directive 1999/45/EC
N Dangerous for the environment
Xn Harmful
R 62
Possible risk of impaired fertility.

Irritating to skin.

R 43

May cause sensitisation by skin contact.

R 51/53

Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.

+ Additional information:
Full text of R and H statements: see section 16

2. Label elements
e GHS label elements
(continued on page 2)
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C h ara bOt@/ MATERIAL SAFETY DATA SHEET
SR DR According to Regulation ST/SG/AC.10/30/UN GHS, Latest revision

8412310

Revision: 25/02/2015
Printing date: 25/02/2015

PRODUCT: 349113 PURE DELICE

OO

GHS07 GHS08 GHS09

(continued of page 1)

Signal word
Warning

Hazard-determining components of labelling:

LILTAL (p-tert-Butyl-alpha-methylhydrocinnamic aldehyde) / alpha-
Hexylcinnamaldehyde / HELIONAL (alpha-Methyl-1,3-benzodioxole-5-
* propiona ldehyde) / Hydroxycitronellal / alpha-iso-Methylionone /

X Hexyl salicylate

Hazard statements

H315 Causes skin irritation.

H317 May cause an allergic skin reaction.

H361 Suspected of damaging fertility or the unborn child.
H411 Toxic to aquatic life with long lasting effects.

Precautionary statements

P201 Obtain special instructions before use.

P202 Do not handle until all safety precautions have been read and understood.

P261 Avoid breathing dust/fume/gas/mist/vapours/spray.

P302+P352 IF ON SKIN: Wash with plenty of soap and water.

P405 Store locked up.

P501 Dispose of contents/container in accordance with local/regional/ national/international regulations.

3. Other hazards

3 Composition/information on ingredients

+ Chemical characterization

« Dangerous components:

CAS NO. Description Index R-phrases %
80-54-6 LILIAL (p-tert-Butyl-alpha- 8,4211

iy . taaladiciie)
yaec)

EC number: 201-289-8

N Xn
62-22-38-43-51/53
Acute Tox. 4 - H302, Skin Irrif. 2 -

X H315, Skin Sens. 1B - H317; Repr. 2 -
H361; Aquatic Chronic 2 - H411; H401

101-86-0 Ipha-Hexyici fdehyd 8,0782

EC number: 202-983-3
Xi
38-43

Skin Sens. 1B - H317; Acute Tox. 5 -
H303, H316; Aquatic Chronic 2 - H411

1222-05-5 GALAXOLIDE (1,3,4,6,7,8-Hexahydro-4,6,6,7,8, 4,3421
8-hexa methylcyciop -g 2-b: pyran)
EC number: 214-946-
N
50/53

Aquatic Acute 1 - H400, Aquatic
Chronic 1 - H410; H316
18479-58-8 Dihydromyrcenol (2,6-Dimethyloct-7-en-2-oi) 3,2632

EC number: 242-362-4
(continued on page 3)
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According to Regulation ST/SG/AC.10/30/UN GHS, Latest revision

Revision: 25/02/2015
Printing date: 25/02/2015

PRODUCT :

81782-77-6

1205-17-0

* 107-75-5

2 127-51-5

= 6259-76-3

¥ 106-24-1

" 1335-46-2

* 106-22-9

349113 PURE DELICE

Xi

38

Skin Irrit. 2 - H315, Eye Irrit. 2 -

H319; H227, Acute Tox. § - H303, H402
4-Methyl-3-decen-5-of

N

50/53

Aquatic Acute 1 - H400

HELIONAL (alpha-Methy!-1,3-benzodioxole-5-
propiona Idehyde)

EC number: 214-881-6

N Xi

43-51/53

Skin Sens. 1B - H317; Acute Tox. 5 -
H303; Aquatic Chronic 2 - H411; H401
Hydroxycitronellal

EC number: 203-518-7

Xi

36-43

Eye lrrit. 2 - H319, Skin Sens. 1B -
H317

alpha-iso-Methylionone

EC number: 204-846-3

N Xi

36/38-43-51/53

Skin Irrit. 2 - H315, Skin Sens. 1B -
H317; H320; Aquatic Chronic 2 - H411;
H401

Hexyl salicylate

EC number: 228-408-6

N Xi

38-43-50/53

Skin Irrit. 2 - H315, Eye Irrit. 2 -

H319, Skin Sens. 1-H317; Aquatic
Acute 1 - H400, Aquatic Chronic 1 - H410
Geraniol

EC number: 203-377-1

Xi

38-41-43

Eye Dam. 1- H318; Skin Irrit. 2

- H315, Skin Sens. 1- H317; Acute Tox. 5 -
H303, H401

Methyl i (mixture of i )

EC number: 215-635-0

N Xi

36/38-43-51/53

Skin Irrit. 2 - H315, Skin Sens. 1B -
H317; H320; Aquatic Chronic 2 - H411;
H401

di-Citronellof

(continued of page 2)

3,0

2,9474

1,5789

1,4711

1,2105

0,9476

0,7921

0,5659
(continued on page 4)
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PRODUCT :

L 65113-99-7

* 88-41-5

* 125109-85-5

* 122-40-7

* 127-91-3

* 5989-27-5

THA

349113 PURE DELICE

(continued of page 3)
EC number: 203-375-0
N Xi
38-43-51/53
Skin Irrit. 2 - H315, Eye Irrit. 2 -
H319, Skin Sens. 1B - H317; Acute Tox. 5 -
H303, Acute Tox. § - H313, H401
SANDALOR (5-(2,2,3-Trimethyi-3- 0,3158
cyclopentenyl)-3-me -2-ol)
EC number: 265-453-0
N Xi
36-51/53
Eye Irrit. 2 - H319; H316;
Aquatic Chronic 2 - H411; H401
VERDOX (2-tert-Butylcy yi ) 0,2632
EC number: 201-828-7
N
51/53
H227, Acute Tox. 5 - H303, H316;
Aquatic Chronic 2 - H411; H401
B-methyi-3-(1-methylethyi)-b \proy 0,2105
EC number: 412-050-4
N
51/53
Aquatic Chronic 2 - H411; H401
alpha-Amylcinnamic aldehyde (ACA) 0,1219
EC number: 204-451-5
N Xi
43-51/53
Skin Sens. 1B - H317; Acute Tox. 5 -
H303, H316; Aquatic Chronic 2 - H411;
H401
beta-Pinene 0,1108
EC number: 204-872-5
Xn
10-38-43-65
Asp. Tox. 1- H304; Flam. Liq. 3
- H226; Skin Irrit. 2 - H315, Skin
Sens. 1B - H317
d-1ii ((R)-p tha-1,8-diéne) 0,1093
EC number: 227-813-5
N Xn
10-38-43-50/53-65
Asp. Tox. 1-H304; Flam. Liq. 3
- H226; Skin Irrit. 2 - H315, Skin
Sens. 1B - H317; Aquatic Acute 1 -
H400, Aquatic Chronic 1- H410

(continued on page 5)
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‘ PRODUCT: 349113 PURE DELICE ‘

‘continued of page 4
04 First aid measures

1. Description of first aid measures

e General information:

Seek immediate medical advice.

After inhalation:

Supply fresh air; consult doctor in case of complaints.
After skin contact:

Immediately wash with water and soap and rinse thoroughly.
After eye contact:

Rinse opened eye for several minutes under running water.
After swallowing:

If symptoms persist consult doctor.

N

Information for doctor:
Most important symptoms and effects, both acute and delayed
No further relevant information available.

3. Indication of any immediate medical attention and special treatment needed
No further relevant information available.

05 Firefighting measures

1. Extinguishing media

* Suitable extinguishing agents:

€02, sand, extinguishing powder first. In the absence of any other mea ns of extinguishing, water can be used as an
extinguishingng agent.

For safety reasons unsuitable extinguishing agents:

Non applicable

2. Special hazards arising from the substance or mixture
No further relevant information available.

3. Advice for firefighters
No specific advice

06 Accidental release measures

1. Personal precautions, protective equipment and emergency procedures
Wear protective equipment. Keep unprotected persons away.

2. Environmental precautions:
Do not allow to enter sewers/ surface or ground water.

3. Methods and material for containment and cleaning up:
Absorb with liquid-binding material (sand, diatomite, acid binders, universal binders, sawdust).
Dispose contaminated material as waste according to item 13.

4. Reference to other sections
See Section 13 for disposal information.

07 Handling and storage

1. Handling:

* Precautions for safe handling

Avoid contact with skin and eyes Wear appropriate protective equipments (gloves, glasses ...)
Information about fire - and explosion protection:

Keep ignition sources away - Do not smoke.

Conditions for safe storage, including any incompatibilities

2. Storage:

* Requirements to be met by storerooms and receptacles:

Avoid exposure to extreme temperatures. Avoid prolonged contact with certain plastic materials (PVC..)
Further information about storage conditions:

None.

(continued on page 6)
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(continued of page 5)
Specific end use(s)
L No further relevant information available.

08 Exposure controls/personal protection

1. Control parameters
« Ingredients with limit values that require monitoring at the workplace:

CAS No. Designation of material
Not required.

Additional information:

The lists valid during the making were used as basis.
Personal protective equipment:

General protective and hygienic measures:
Avoid contact with the eyes and skin.

Respiratory protection: Not required.
Protection of hands: Protective gloves

Eye protection: Safety glasses

Body protection: Protective work clothing

09 Physical and chemical properties

General Information

Appearance:

Form: Oily

Odour: Characteristic
pH-value: Not applicable
Change in condition

Boiling point/Boiling range: > 35T
Flash point: > 100C
Flammabiiity (solid, gaseous): Not applicable.
Ignition temperature:

D position temperature: Not determined.
Self-igniting: Not determined.
Danger of explosion: Not determined.
Explosion limits:

Lower: Not determined.
Upper: Not determined.
Vapour pressure: Not determined.
Density: Not determined.
Specific gravity 0,9770- 0,9970 (20T)
Solubility in / Miscibility with

water: Not determined.
Partition coefficient (n-octanol/water): Not determined.
Viscosity:

Dynamic: Not determined.
Kinematic: Not determined.

10 Stability and reactivit

1. Reactivity
No known reaction with water

2. Chemical stability
Good stability at conditions of use mentionned in point 7 and 10
(continued on page 7)
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(continued of page 6)

3. Possibility of hazardous reactions
Reacts with strong oxidizing agents.

4. Conditions to avoid
Avoid temperatures near the flash point (see Section 9). Avoid contact with oxidizing agents.

5. Incompatible materials:
No further relevant information available.

6. Hazardous decomposition products:
No dangerous decomposition products known.

11 Toxicological information

1. Information on toxicological effects
This preparation has not been subjected to toxicological testing as such, but it is composed of substances with an
established toxicological bibliography. Substances taken into account in determining the toxicological effects of this
preparation are listed in Section 3.

¢ Acute toxicity:

LD/LC50 values relevant for classification:

349113 PURE DELICE
Oral, LD50: 16506 mg/kg

12 Ecological information

1. Toxicity
This preparation has not been subjected to ecotoxicological testing as such, but it is composed of substances with an
established ecotoxicological bibliography. Substances taken into account in determining the ecotoxicological effects
of this preparation are listed in Section 3.

. Persistence and degradability
Bioaccumulative potential
Mobility in soil
Results of PBT and vPvB assessment
PBT:
Not applicable.

e vPVB:

Not applicable.

13 Disposal considerations

1. Waste treatment methods
* Recommendation
Must be specially treated adhering to official regulations.

o e 0 o N

* Uncleaned packaging:
- Recommendation:
Disposal must be made according to official regulations.

14 Transport information

e UN-Number

ADR UN3082

IMDG UN3082

IATA UN3082

* UN proper shipping name

ADR 3082 ENVIRONMENTALLY HAZARDOUS SUBSTANCE,
LIQUID, N.O.S. (LILIAL)

IMDG ENVIRONMENTALLY HAZARDOUS SUBSTANCE,
LIQUID, N.O.S. (LILIAL)

IATA ENVIRONMENTALLY HAZARDOUS SUBSTANCE,

LIQUID, N.O.S. (LILIAL)
(continued on page 8)
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PRODUCT: 349113 PURE DELICE

(continued of page 7)
* Transport hazard class(es)
ADR

Class 9 (M6) Miscellaneous dangerous substances and articles.
Label

IMDG
Class
Label

9 Miscellaneous dangerous substances and articles.

IATA
Class
Label

9 Miscellaneous dangerous substances and articles.

« Packing group

ADR m
IMDG 1]]
IATA 1]
« Environmental hazards:

Marine pollutant: Yes

* Special precautions for user
Waming: Miscellaneous dangerous substances and articles.
Danger code (Kemiler): 90

EMS Number: F-A,S-F

* Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code
Not applicable.

* Transport/Additional information:

Excepted quantities (EQ): E1
Limited quantities (LQ) 5L
Transport category 3
Tunnel restriction code E

* UN "Model Regulation™:
UN 3082 ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. (LILIAL),
9, I1I

15 Regulatory information

* National regulations:

* Waterhazard class:
Water hazard class 1 (Self-assessment): slightly hazardous for water.

2. Chemical safety assessment:
A Chemical Safety Assessment has not been carried out.

THA
(continued on page 9)
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‘continued of page 8)
16 Other information

This information is based on our present knowledge. However, this shall not constitute a guarantee for any specific
product features and shall not establish a legally valid contractual relationship.

1. Relevant phrases

H226 Flammable liquid and vapour.

H227 Combustible liquid.

H302 Harmful if swallowed.

H303 May be harmful if swallowed.

H304 May be fatal if swallowed and enters airways.

H313 May be harmful in contact with skin.

H315 Causes skin irritation.

H316 Causes mild skin irritation.

H317 May cause an allergic skin reaction.

H318 Causes serious eye damage.

H319 Causes serious eye irritation.

H320 Causes eye irritation.

H361 Suspected of damaging fertility or the unborn child.
H400 Very toxic to aquatic life.

H401 Toxic to aquatic life.

H402 Harmful to aquatic life.

H410 Very toxic to aquatic life with long lasting effects.
H411 Toxic to aquatic life with long lasting effects.

R 36/38 Irritating to eyes and skin.

R 50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.
R 10 Flammable.

R 36 Irritating to eyes.

R 62 Possible risk of impaired fertility.

R 22 Also harmful if swallowed.

R 41 Risk of serious damage to eyes.

R 38 Irritating to skin.

R 43 May cause sensitisation by skin contact.

R 65 Harmful: may cause lung damage if swallowed.

R 51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.

2. Department issuing MSDS:
Legislation / Regulatory Affair Department

3. Abbreviations and acronyms:
ADR: Accord européen sur le transport des marchandises dangereuses par Route (European Agreement concerning
the Intemational Carriage of Dangerous Goods by Road)
RID: Réglement international concernant le transport des marchandises dangereuses par chemin de fer (Regulations
Concemning the International Transport of Dangerous Goods by Rail)
IMDG: International Maritime Code for Dangerous Goods
IATA: Intemnational Air Transport Association
IATA-DGR: Dangerous Goods Regulations by the "International Air Transport Association" (IATA)
ICAO: International Civil Aviation Organization
ICAO-TI: Technical Instructions by the "International Civil Aviation Organization" (ICAO)
CAS: Chemical Abstracts Service (division of the American Chemical Society)
LC50: Lethal concentration, 50 percent
LD50: Lethal dose, 50 percent

4. Sources
RIFM Database
Suppliers Information
REACH registration dossier
IFRA/IOFI Labelling Manual

* * Data compared to the previous version altered.
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TECHNICAL DATA SHEET

Index :
NAME : 349113 PURE DELICE
Reference :
Appearance : Qily liquid
Colour: Colourless to pale yellow
Description:

Mixture of raw materials for perfumery.

PHYSICAL DATA:
Specific gravity 20/20°C 0,9770 0,9970
Refractive Index nD20 1,4630 1,4730
Flash point °C > : +100,0°C
INCI / IUPAC and other NAMES
Intern. Nomenclature Cosmetic Ingr. Fragrance
INVENTORY REGISTRATIONS
CAS Inventory : Listed ingredient(s)
EINECS/ELINCS Inventories - EUROPE Listed ingredient(s)

GEOGRAPHICAL ORIGIN OF THE PRODUCT

Product manufactured in France

ADVISED STORAGE:
Store at ambient temperature. Optimal temperature 20°C protected from the air and the light.
SHELF LIFE:

105

page 1/ 1
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12 months in its original hermetically sealed container according to recommended storage conditions.

The above specification is to the best of our knowledge true and accurate. If you require further information, our
technical services are at your disposal. Any intended change in the manufacturing process or the raw materials,

which could modify the quality, will be notified in due time.

Regulatory Affairs Service

* Above specifications are temporary due to the small number of analysis, they will be confirmed as soon as we will have enough

observations.

Date : February 2015

10, avenue Y.E. Beaudoin - 06131 Grasse cedex - France - Tél: 33 (0)4 93 09 33 33 - Fax: 33 (0)4 93 09 33 01- Web: www.charabot fr
S.A. & Directoire et Conseil de Surveillance au capital de 6 100 000 Euros — 415 650 217 R.C.S. Grasse — SIRET 415 650 217 00011 — Code APE 2053 Z
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Material Safety Data Sheet

SECTION - 1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME : D&C Green 6
Application of the substance/the preparation
Used as a dye, coloring agent.
Used in coloring oils, waxes, greases, fats, hydrocarbons derivatives, polished,
oily insecticides, and acrylic emulsions. Used in coloring cosmetics and
medications.

ADINOP CO., LTD
21 Soi Bangbon Soi12, Laksong, Bangkae, Bangkok 10160

Tel 1 0-2445-5022-30

Fax 1 0-2445-5032

e-mail :  mail@adinop.co.th

SECTION - 2 COMPOSITION / INFORMATION ON INGREDIENTS
Product Name : D&C Green 6

Chemical Name : 1, 4-bis(p-tolylamino)anthraquinone
C.AS. No. : 128-80-3

SECTION - 3 HAZARDS IDENTIFICATION

Classification according to Regulation (EC) No 1272/2008

GHS07 : Skin Irrit. 2 H315 Causes skin irritation.
Eye Irrit. 2 H319 Causes serious eye irritation.
STOT SE3 H335 May Cause respiratory irritation.

Label elements . Labeling according to Regulation (EC) No 1272/2008.
Signal word : Warning
Hazard statements : H315 Causes skin irritation.

H319 Causes serious eye irritation.
H335 May Cause respiratory irritation
Precautionary statements : P261 Avoid breathing dust/fume/gas/mist/vapours/spray.
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P305+P351+P338 If in eyes:
Rinse cautiously with water for several minutes. Remove contact lenses, if present
and easy to do. Continue rinsing.
P321 Specific treatment (see on this label)
P405 Store locked up.
P501 Dispose of contents/cantainer in accordance with
local/regional/national/international regulation

SECTION - 4 FIRST AID MEASURES

General information : Consult a physician.

Eyes : Rinse opened eye for several minutes under running water. If symptoms persist,
consult a doctor.

Skin : Immediately wash with water and soap and rinse thoroughly.

Ingestion : Never give anything by month to an unconscious person. Rinse mouth with

water. Consult a physician.

BRS v
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Inhalation . If breathed in, move person into the fresh air. If breathing give artificial

respiration. Consult a physician.
Information for doctor 1 Treat symptomatically.

SECTION - 5 FIRE FIGHTING MEASURES

Extinguishing media : CO2, powder or water spray. Fight larger fires with water spray or alcohol resistant
foam.

Special hazards arising from the substance or mixture
Combustible salid which burns but propagates flame with difficulty.
Dust clouds generated by the fine grinding of the solid are a particular hazard;
accumulations of the fine dust may burn rapidly and fiercely if ignited.

Special protective equipment : Wear self-contained breathing apparatus for firefighting if necessary.

SECTION - 6 ACCIDENTAL RELEASE MEASURES
Personal precautions : Wear protective clothing, gloves, safety glasses and dust respirator.

Environmental precautions ;Do not allow to enter sewers/ surface or ground water.
Methods and material for containment and cleaning up
Minar spills : Clean up all spills immediately.
Avoid breathing dust and contact with skin and eyes.
Use dry clean up procedures and avoid generating dust.
Sweep up, shovel up or vacuum up (consider explosion-proof machines designed to
be grounded during storage and used)
Place spilled material in clean, dry, sealable, labeled container.
Major spills (Moderate hazard) : Caution: Advise personnel in area.
Alert Emergency Responders and tell them location and nature of hazard.
Control personal contact by wearing protective clothing.
Prevent, by any means available, spillage from entering drains or water course.
Recover product wherever possible.
If dry : Use dry clean up procedure and avoid generating dust.
Collect residue and place in sealed plastic bags or other container for
Disposal
If wet : Vacuum/shovel up and place in labeled containers for disposal.
Always : Wash area down with large amounts of water and prevent runoff into drains.
If contamination of drains or waterways occurs, advise emergency services.

SECTION - 7 HANDLING & STORAGE
Handling : Avoid contact with skin and eyes.

Avoid formation of dust and aerosols.

Avoid generating dust, particularly clouds of dust in a confined or unventilated space
as dusts may form an explosive mixture with air, and any source of ignition, i.e. flame
or spark, will cause fire or explosion.

Provide appropriate exhaust ventilation at places where dust is formed.

Use good occupational work practice.

When handlings, do not eat, drink or smoke.

Keep containers securely sealed when not in use.

Atmosphere should be regularly checked against established exposure standards to
ensure safe working conditions are maintained.

Storage : Store in cool dry place. Keep container tightly closed in a dry and well-ventilated

BRS v
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place. Recommended Polyethylene or Polypropylene containers.

Specific end use(s) : Used in coloring oils, waxes, greases, fats, hydrocarbons derivatives, polished,

oily insecticides, and acrylic emulsions. Used in coloring cosmetics and medications.
SECTION - 8 EXPOSURE CONTROLS / PERSONAL PROTECTION

Eyes : Wear chemical goggles.

Skin : Wear appropriate protective gloves to prevent skin exposure.

Body Protection . Wear appropriate protective suit to prevent exposure of body.

Hygiene Practices : When using do not eat, drink or smoke. Shower or bathe at the end of working.

SECTION - 9 PHYSICAL AND CHEMICAL PROPERTIES

Appearance : Dark blue solid powder
Odour : Characteristic

pH-value : Not available

Melting point/Melting range : 460 °C (at 975 hPa)
Boiling point/Boiling range : 633.8°C (at 760 Torr)
Flash point : 122 °C (at 975 hPa)
Flammability (solid, gaseous) : Product is not flammable.
Self-igniting : Product is not self-igniting.
Danger of explosion : Product does not present an explosion hazard.
Oxidizing properties 316 mg/100 g

Vapour pressure at 25 °C : 0.0000000000007 mmHg
Density at 30 °C . 0.253 g/em®

Solubility in/ Miscibility with water at 25 °C

0.000085841 mg/!
Partition coefficient (n-Octanol/water) at 30 °C

0.6989 log POW
SECTION - 10 STABILITY AND REACTIVITY

Reactivity

Chemical Stability : Not available.
Thermal decomposition/Conditions to be avoided
No decomposition if used according to specifications.
Avoid presence of incompatible materials.
Avoid dust generation.
Hazardous polymerization will not occur.

Possibility of Hazardous Reactions  :  Dust may form an explosive mixture with air, and any source of ignition, i.e. flame or
spark, will cause fire or explosion.

Hazardous Decomposition Product : Nitrogen oxides, carbon monoxide, carbon dioxide, irritating and toxic fumes and
gases.

Incompatible materials : Strong oxidizing agents, Strong acids

SECTION - 11 TOXICOLOGICAL INFORMATION

Acute toxicity : Oral LD50 > 3660 mg/kg (rat)

Dermal . Irritation to skin and mucous membranes.
Effects to eyes . rritation effect.

Sensitization . No sensitizing effects known.

Subacute to chronic toxicity : Acute Potential Health Effects:

Skin : Causes skin irritation.
Eyes : Dust causes moderate eye irritation

—
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Inhalation: Dust causes respiratory tract irritation.
Ingestion: May cause gastrointestinal tract irritation.
Acute effects (acute toxicity, irritation and corrosivity)
. Draize test: Eyes (rabbit): 20 mg/24 Hr Moderate eye irritation.

Germ cell mutagenicity : Nodata available
Carcinogenicity : Nodata available
Reproductive toxicity : Nodata available
Repeated dose toxicity : Nodata available

SECTION - 12 ECOLOGICAL INFORMATION

Toxicity Aquatic toxicity:
EC50 (96 hrs) (static) 0.006 mg/L (Green Algae)
LC50 (48 hrs) (static) 0.00064 mg/L (Daphnia magna)
LC50 (96 hrs) (static) 0.000423 mg/L (Fish)
Persistence and degradability : The substance is not inherently biodegradable.
Bioaccumulative potential : BCF: 520

The substance has low bioaccumulation potential.

Mobility in soil : Log Koc : 6.67
The substance has very strong sorption to soil and sediment and therefore shall have
negligible migration potential to ground water.

Additional ecological information

General notes : Water hazard class 2 (German Regulation) (self-assessment): hazardous for water
Do not allow product to reach ground water, water course or sewage system.

SECTION - 13 DISPOSAL CONSIDERATION

Waste treatment methods : Recommendation
Observe all federal, state, and local environmental regulations. Cantact a licensed
professional waste disposal service to dispose of this material. Dissolve or mix the
material with a combustible solvent and burn in a chemical incinerator equipped with
an afterburner and scrubber.

Uncleaned packaging : Recommendation
Disposal must be made according to official regulations.

SECTION - 14 TRANSPORT INFORMATION
Not applicable

SECTION - 15 REGULATORY INFORMATION
Please refer section 3

SECTION - 16 OTHER INFORMATION
This information is based on our present knowledge. However, this shall not constitute a guarantee for any specific product

features and shall not establish a legally valid contractual relationship.

)
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Product Specification

Product Name : D&C Green 6

www .adinop.co.th  e-mail mail@adinop.co.th

CAS No. 128-80-3

Classification : C.I. No. 61565

Subject

Result

1. Pure dye content (Spectrophotometric)

Minimum 96.00 % w/w

2. Volatile matter at 135 °C Maximum 2.00 % w/w
3. Insoluble matter — CCl4 Maximum 1.50 % w/w
4. Water soluble matter Maximum 0.30 % w/w
5. p-Toluidine Maximum 0.10 % w/w
6. 1, 4-Dihydroxy Anthraquinone Maximum 0.20 % w/w
7. Alizarine Cyanine Maximum 5.00 % w/w

8. Mercury Maximum 1.00 mg/kg
7. Lead Maximum 20.00 mg/kg
8. Arsenic Maximum 3.00 mg/kg
Disclaimer:

As the physical characteristics of a lake are the predetermining factors of ensuring continuity of supply, the dye

content indicated in a C of Awill vary from batch to batch and specifications refer to typical, rather than actual

values.
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