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Abstract

Background : Hot pack and cold pack are commonly used in clinical treatment
that have different prices and brands. Hot pack and cold pack most containing are chemi-
cal substances. And does not component of natural ingredients. Therefore, we are re-
search to develop the gel of hot pack and cold pack that containing natural substances.
Purpose: To produce the prototype of hot pack and cold pack (UP Gel Pack) with physical
characteristics suitable for physical therapy treatment. And developed to the gel that con-
tains natural starch and do not skin irritation for benefits of treatment in community, re-
ducing production costs and will study to compare the temperature retention of the UP Gel
Pack and Standard Gel Packs, as well as to skin irritation test and compare skin tempera-
tures after using the UP Gel Pack and Standard Cold Gel Packs. Methodology: Devel-
oped UP Gel Pack by mixing gelatin substances mixture with tapioca starch, corn starch,
and glutinous flour. After that, were tested for physical characteristics of gel when tem-
perature changes, Irritation test and skin temperature test Results: Results of the experi-
ment that show the UP Gel Pack have physical characteristics, temperature retention, not-
irritating to the skin and effect on skin temperature compared with Standard Gel Pack
(p>0.05) Conclusion: Physical characteristics of UP gel pack, temperature retention, not
allergic to skin and effects of temperature on the skin compared with Standard Gel Pack.

In addition, UP ge! pack is easily to use at household and lower price.

Keyword: Thermotherapy, cold pack, hot pack, physical therapy
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WHWUs2AUEEU (Hot packs) waskKuUszALE (Cold packs) iiwmadaeflaniled
RusinnBifesnsuninanetuinmadnumiengnmwinga ieamontunionsingg g
nadszautaugminn idenimatudswesnisaatontustznasniauidess Tnowa
vosmaauiingvinivasndoaened Wunsmadenlafin Wunauedguans
iraduasn1svineasenle dountsuszauidugminntfidassainislantusse:
snauuuudaunaumianissniauTussazusng Tnanavasanufuinlinasndan
Ravameda nstinssumlszamanuFuLantings uanfinsziudunanidutan (Pain
threshold) [1]

gunsoifiinant¥dmiuntsszauieuuanfuiivategiuuy Tun fnewyy
vheudavimiugs nandihussph uazwiwaadnseqy s Se¥aneineg frinnty
snitisdndaunnsineiu Trefinguiniesy uasiaudenfudinniszauyin il
azansan1a i nsudlusspiuasuriueadiaquiiaanussnsnlunnaifiudn
gomgfuazsrazinaniunisifiuingaumgRdfifasia sy gaaanzesnisiiina (2]
mavszauidiumnansmadeniFuniseossusgouninans tunsian tiniasnu
faBuganIn taenauaas 1 Ussnaeidulszmefidundsspinsssanmii
fiamunngs vinliinsAnduuasimuniragivs maiuesflsznautunistindasas
Ao 1w uiulstauagning 217 windssauseuninssRrayuing wazur
UszavFanianAuimn annangnde@eelna (3] uinszavsauanuing (4] nsaulavn
anulwang (5] wiilzRmmisAeufimunsanfeuuagamgRl (6] udidaaalng
Tnefuaftunstastinindnun nmakeunay uinisiayuinstnasntiassiaed
anagiitandualng Bnisanesinavinliifinnnsuiinduuazdnenapsnstugtune
5740 arnmsfineneas e vidsssusdny Tiiemneafililszauieuuastszau iy
fain “Mamasiuna” TnsAdamasunaiaoumunsaiunisifiuasmdsuuasiiy
Arnaiin Sanunsaumanusausanaiu uaslifinsszaieiessiaRiosaniasnmgnndn
Viganana [7] upznisfinunasuand Sslann uazane wodn il ndwaidansed

Twfindandaguanisadrndseinfifiuuiuea Fefussaninmlunisifiudn
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gomaR ifsuvinduwsinluiasenan faoumanzantunislivszauion lifinns
saneAasinifiadausionllisunisuszay (8] sziudnTulssmanefinewamn
gunsaiinnT¥dmsunistszatosuiindaunumnn uinstszauduasinafeanie
nmadszanvianuaziurantinddntin soaiadalifinissnesumstinaniannens
inums 1w ulsssumndudonsznaulimaimnnealszausauaidu

uilignimaittunisifiniea@huzdi (Gelatinization) Aufuilsngnisaisasia-
e lisuansdowintiiianaudmuanehiduanaaafiauil (Starch granule)
iasnneansdowinaeiuselalnsieumeiluanaessandr (Starch) Tudautls ans
woRimsunsazlulaa (Amylose) uazazlulamniiu (Amylopectin) Aidausiuaghufauty
szameuarIIniiidensaudeaifinnsiAsuuasasdnunssngudaull
wass uazasmilaasiuifoiugeduadnssie das (9) Sawuduteinamilen uils
HinTne uazutlfofuduandsinaifinnszuamunisisaanflusdudian uasndeliing
anviesnann neamedisedeaulainuiesssnei onf wlednamiles sl
uazufeiudzngs iudiu sniudaudsenaulunsiaieadszaussunanlszay
i Lﬁﬂaﬂﬁunuwmwﬁmw’uﬂi:ﬂuu@:Lﬁwdaﬁhwawﬁmwwﬂ'mﬂum [10]

WgUsTAA

1. Wssswgrseafifidnuananenmiivinzassisnisinumnsnieniwinga
stfduuwamalunsiemngnsiasUsrauienuandusiuuuy

2. fiavmngraealszauiauaziduiuuuifdunaseutivssamfuasTl
naiifinnsszanziAacsiafomia

3. WauBsufsustaznatunisrsgamgizasunueassansauuaziuduuuy
iUk aLsEAUSBULAZIEMLILNIATE M

4. WeuBmnfeugomgiRomiiunisnwiueayssauseuuaiudiuuuuiuuu

|waUsTALIRULATIEULLILNTASEY

ANNFFIH
wsasUsTAuSpuuanSusuuLEdnE s InEA WA INITANAE NS NN
ywnenminge warflszeziaantunisinugomni iegtudasil munzaniititunas

SnunFAfeuyinfuurkusalsyasanuazfuuuuninsgu
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Uselamifianminacliisy
1. gwnsahurwesdsravdauuazidnsiuuuunntfiduniadenlunissneamis
nren LR
2. gwnanaiNgRsaaifidnaneasulisssmfia it tunisandiuy
ASHARL
3. gWNIARSNgAIRaHuLLIL (UP Gel Pack) Afldnuainenian nfimsnzanuay

awnsainiiugomgR Ffdsuvintuwsuesninsgm
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nsfinuAdanded Adeliviantsfinen wazsrusiadieyafiiiesdasiieuise Tnes
eaBandose Ul

1. NM95nEIfiteANIDUY

2. Madnednuadu

3. udnseauieu

4. wisszAuiin

5. gUnsnfuazanaiaiififeadactunimaand

= o ' [% &
6. IMIYUNUUTEAUTDUURLIEN

1. MesnEfiteANIan
arsFaugniuaiitunisdnumaneguuuy Sukimsasinaesanssen
donmdinddode aunsaueliidin arnnEausu (Superficial heat) wazAIINIDUAN
(Deep heat)
1.1 NAMNANKNNENNIBINITEENANTHANS DY
1.1.1 n19rAEaw (Conduction) N13singnnAssuAdnsaulilnenis
Fialaenas FafinaannistramassnaesluanasaaiafigomgRbivind Tngss
ffanmgfgendndeniansdeullsmsfifigamafishndn szaznisunsnszanesoday
aghuting 0.5-1 Rafiums 1wy naewiwszaudauiidnamdsaouans Tnaanseu
anwinlszausanazasiniliddadedifnsnom
1.1.2 AMIWIANHEDNH (Convection) NseingimAIHEBUNIIINa1TILAREW
T 1 vl anner g
1.1.3 nMsllRenugunasanu (Conversion) nsiAeugunassmBuiiundsanu
AsFew 1w naRsuauwimdnihenadgodenfudeativansdou
1.1.4 NM5UN59R (Radiation) N1SBBIMWAIIINAIINEENTTNINTRglAeRse
Tnebifissdiauazandadionans wu aruieusnaasaiind nasa i s
1.1.5 N195=Me (Evaporation) 289Manf FSUnFuAnsauLE st

naneiiule 1w vapocoolant sprays 1w (1]



ADULAMIYANARS FAAgINEnIWLTR 5

1.2 WANNFITINE189AN58U (Physiologic effect of heat)

1.2.1 szuumadaulafia (Hemodynamic  effect) nasmidanaanada
(Vasodilation) uazn1smadewlafisfisd vliRnumusafueusad uazn1sviem
ravianlrduasidaifonanafindy uieznsriunszusunasmauidsundu (Acte
inflammation) 3w tiARNSUINIEREABBNINEE

1.2.2 ﬁzuuﬂ‘isﬂ"muﬂznﬁﬂmﬁﬂ (Neuromuscular ~ effect) N15A119T14YBY
muscle spindle group la, Ib fiber W&z Golgi tendon organ Lﬁu%u WRTAINIEAYBINTG
¥nsTusLsTam (Nerve conduction) ifisdu un1sinSeessndnisloanas

1.2.3 $auaniloifiaifinawu (oint and connective tissue) ilavinnns@nsandiu
AnstimuEau ﬁﬁﬁmquﬁﬂmjwmLﬁutﬁuuamﬁﬂL‘é‘mﬁmﬁ’mﬁuﬁu uazanain15die
An

124 wak1uEiueg (Miscelloneous effect of heat) ianaanianusnad vinTi
msadsulafinfiniu fesanalinnstuasinaliiinnanadutan (Pain mediator)
aanly ﬂizéjumwé’qms endorphins 1in pain threshold uwargaeindudariauaans

1.3 §akFroenstannusou

ArsEauAuar SN da U nilauiu unnsneiufissdumaEnilEsy
Avn¥au aantsdniuszesiadeundn Aifinernnisuiad undegiiAng 1wy an
a1n15uan Fadafia (Contracture) Afinanndnaiiauazidudu uazaandnsudanainge

14 favinnzaenisiiannson

141 vAnnfifinnssniauiBaunai (Acute inflammation) waZASUAALEY
spaduduuazndsuilaszezusn (Acute trauma)

142 1Bnafidnisaiaulafinunwsss

143 flagiiinnnzdansendny

144 VBMATaInIsUIN

145 wBnaffunadiveunnivg wensiifoandestioy intHnisdnem
ANenhis

146 VBundifinnsiuganuiAnfning

147 vBnoiiiunsds

148 frlaefififymidimnisinsns lanssouansziunosdal (1)
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2. MssnERIRANLEN
2.1 nalnanenEnIMEBINSTENAN A NS
2.1.1 A (Conduction) ifiunnsnemwassuanniififigaumgRgendnluss
ﬁﬁﬁqmmqﬁﬁmd'\ Tagendasianantuniait i nsasgediuds viantsguudao
rassniehuimiuge asintidnmediiaingaoudulnensainnisdiam
wissmaasanlugingitinandu
2.1.2 M3szve (Evaporation) iumeiafitisnsssmenbudiadiamwden
15w nsviliEugg vapocoolant sprays iiunnsMaiusdans fluorimethane Beasifiuls
Tuznausugeisonziiuieman edadinfamitanszssmaivfinratismanida
wazferansananfnasniy Twﬂmzﬁﬁ:maﬂﬁﬁ%mm‘sm'ﬂuaumﬁﬂm’mLéuﬁﬁwﬁa
AamisezwAsauiuRuaadelisuacauiuanisiitunszaznamis ansflaumgenn
0, T hemogiobin Tiasnsamiingiradtituniasiigomgon debusiafanmaden
dgszuumasmfanidedafissiu 0, lufaageaguimnmnisiandueamasaian
fin (Venous return) fipenduianmnisiainemasaidanuns (Arerial inflow) T
V3o HSunansudiu
2.2 WaraINIEAELamEanwIINMssnEndagAgaLEy
2.2.1 wasien1sadzuiien
2.2.2 WARBNITAANIIBNIEULAZAALIN
223 wasatdsndsiile
2.2.4 wasemsaamainivizasndnaile
225 WARBNITAAAINIFULIIN
2.3 NanNaETAINENaInnIsNadnEfaeamin
anaiusieiiaiafinansziusie cold receptor iuduiuuan vinbiAanasn
Waanasiaviufinuitenasal@anag1eda 138091 Hunting  reaction %98am  blood
circulation exudate MRS HSUNITUIALEL @A metabolic rate WAE nerve conduction velocity
paadnsramalany fINaliaraIn1TUanuae hypertonicity [
2.4 warasnstiaraiiunnifinllereinififiansdianaduudion
Rowils Feaansautismsaziuns millased
2.4.1 First-degree damage L%% tissue appear redness, tissue inflammation

Wae perhaps mild edema



AUTAMITAINAS AW WU 7

2.4.2 Second-degree damage L#u marks edema, blisters LAY both edema
and blister
2.4.3 Third-degree damage 4 Necrosis, blue-gray skin color W&% damaged
blood vessels
2.4.4 Fourth-degree damage %4 Gangrene W& neurological complication
[12, 13]
2.5 ¥ariFraenisinunfanaanaidu
TnevialuasMnnssnundaaarnsiuntetu 24-48 FalumaslEsunisunmdy
(Acute phase) ufidrunenfinnssnuntinaasidnesyiniidaaonuliauietugae 2-3
wifusnfinan nasernduainiseranatuazanisnanaintsan uan Sniauls
NAI9INHIUN acute phase AzRIsUT ENsSNEFanAsEauwnY [14] TneAruidues
%281 Reduction of acute pain, Reduction of local bleeding and swelling, Reduction of muscle
spasm, Reduction of temporally muscle spasticity, Reduction of arthritis joint pain,
Treatment of acute burn wae Facilitation of motor response and reeducate muscles igi
2.6 Hnarsseissianissnendingaanudu
2.6.1 HuheiAnifine1nis frostbite
2.6.2 \ANMSBggIDLNINT
2.6.3 Hilag hypersensitive
2.6.4 Undiagnosed skin rash
265 fianiitfymsruuradsuian
2.6.6 fjtlag Thermoregulation disorder 1 frloafifiaaniswiiRamis
2.6.7 Open wound NNEVEI 48-72 Falne
2.7 Hevurantsdnundinenasidiv
2.7.1 Raynaud’s disease
2.7.2 Cold hypersensitive
2.7.3 Cardiac disorder [12, 13]
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3. uluLasUssALSaw

gevidaunnUszALAIINEeN (Hot pack/ Hydrocollator pack) ifiuunufiussqans
quaqTﬁﬂﬂﬂTu 124 silicon dioxide, Calcium Chloride, Magnesium Sulfate, Sedium Acetate
Hudiu Tnedsliuriulszauieuie duiulszaulauugludegmngf 70-80
serngaBus uiniluvafirawy 6-10 #u wniluraAnniesinnidasudiuagn
20-30 w1#i u.a:szwdwms%'ﬂmmsmsa@aﬂuu%wmﬁmqLmuﬂs:ﬂu%ﬂmqﬂ 5 Wl [15]

3.1 Silicon dioxide

2anaulnaanisd (S0, Wiadan1 Usznsudedfrauyniuaandian

uanifiussdiaznausine Mauuussmmfussidaassi dRnnfusznmedasssuuy
Tun wanlifigUdruardoinmeigudngnu Wuguuuuiinusnnfigauesdananin
Boninaaend Fewuliluiiuuaznane 90 wasidudunsfanlan uazwulusssund
THun fn feidorasinnie ans uazninsinuisinge danaulnnanladinis T
WAL AU ﬁquqmmﬂﬂiﬁu 174 81 (13U Alprazolam Tag Actavis, Oxycodone
hydrochloride) 8MM151a3N (111 Bannaaswand) uasifiudoulsznaurasndniniiasy
8115 WAIAHN LASBIAIBNY 1@ B1sinune Acaricides nasTHmANBInsuNnNg
vhsinanwazaRsmansdnnan uazlane [16]

Adsedgunnassddnoulnoenladuandreiuluduegfunanaiiads
TasiewizgUuuueasdani fadeiu q Tur anmsR W suwafuiifaawiznisiafiey
sruaueynna anudisduuazsrazinan tunsinie FaFINIMUANENIINNTTBIMS
wazgnanadn Saneulnoanled wardaniaa usafuussaimisinevialueslisy
nssaxudflananlaands (GRAS) Samsngannadnfuiinalnsinfssine sl
Waadntiaanelnabideadasogunn [17]

AoLENTAVIA T

gnsluana : Sio,

vimiinluiang : 60.1

oz : vasudoann Tfindu

ATINTNIUWIE : 2.2-2.6

qAFien : 11NN91 2,200 °C

FARABHINRA 1,713 °C
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NSRTAE :
1) hiazaeniwdaazanslitiay
2) Biszawlunsayneia sniunsalalasvigassn (Hydrochloric acid)
3) avag(flnemavasniiueing
msfaln : TignRalWEnatzaiauasnanegUuuuams ANmEIsaNTUFIW
A9 BBNTNNY (18]
3.2 Calcium Chloride
fidnuouniuningrne  awnsaazasilinansduasszaefiiulasaiin
anusfiazanenirazansanudausanan tiduuksszausanlis 90 ssrmaadua 1w

a1 20 Wit TneAlivntiRomTolnd [19]

. .Cl
Cl~(,

5141 1 goslaseadneluana Calcium Chioride

A5 2.1 Property Value calcium chloride [20]

Property Name Property Value
Boiling point 1670 °C
Melting Point 772 °C

UszlemiuaniBannaalsd

1) dsmsudeihnmunaaundauanfinidsiuusdnrasnaunin

2) Snwusrdaeigranian1anisinens 1w dn naliinanerile Taanisdan
mazaevanian uasnAinaiuifies wiaquuandntuamsazanslannse

3) gaduarsdwidagadurieansndainazanstugarmnasauniia

) uarwmnsautiunnaihgasmnsaemanaliinasilas

5) narasiaasndndneiilasneg Tugaamnssudadnd wu dala wald v
fin

6) siudsmasdndulmadaquddhemshaamnssunaia
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7) \finsmnd wazanalUsAueananile 1Wu nananldnsen nnswaniensinly
ARMNTINDMNTUNTTA 1Tnsiu
8) AnuARBuNARD (56
9) ausnnandaulangiiifiaain vinliluumasuniasnyinlHaeunaniinisms
A7 UATADHNIANAIINATUNIUTANARAR
10) mﬁﬂ:mﬂﬁqwﬁﬂumm (nmlalnsaae3n) vnliinnsssmedeiiaquia
UAIMI WAEA MINFNARAUSITavanefiiaudidiunnazyintids
mmﬁ:mﬁLﬁ@mei']\a-a;w,mﬁqﬁfﬁtﬁ@L?‘]ﬂu‘%mmﬁumﬂfﬁ
1) nsltunadunnaalsnundndineiin nald uazavnsmneiia a1adnisandng
vpsnaaTwiniAnAmauAnlH wenenii nareenIsAnAIsesAREENENYN
Wamnsinauliinsulssmm uazslsaoy
#amrasealunnsly
1) volidismnininayn wiumniuasial aasdedin seadingm aangedle uaz
guUnseiifasiuansiafiaug ynass
2) fleazaneinliaagaan inanzaz iU lasnverasnasiulfine
3) srismeandaiulansynafin wanzazfinnisinnseu [21]
3.3 Magnesium Sulfate
\iussgnsanisfianinsaneanusenidifeszanstoi uazszazinaTunis
ArgAESauTAsuWin [ fuuiwszauSsuiivneainuaaifanaae lsdaainTiaa

AMNITN3NBIBINISE LA [19]

O
Il

O-— =0

I
Mg +0 -

51t 2 gaslaseadneluana Magnesium sulfate

M15199 2.2 Property value magnesium sulfate [22]

Property Name Property Value

Melting Point 1124 °C
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3.4 Sodium Acetate

UM 3 gmslaseadasluiana Sodium Acetate

Gl’]i'N‘ﬁ 2.3 Property value Sodium acetate [23]

Property Name Property Value
Topological Polar Surface Area 40.1 Ar2
Heavy Atom Count 5
AANFDHNAN 324.0°C

4. ukslaRUszAULELY

wiulszAuLdnAe geu59q siica gel W3m sand-slurry mixture WAz Propylene
glycol tflngin %a?um&uwammuaéum:ﬂﬂuﬁqmﬁﬁwq waerile Inguwnnlssauid
arinwaadnlieznam 15-20 wafl msifiusnenmasiuslugurfidgoumgd
Uszannd 5 °C udfiuu 12 dalwsnewieaninldons nsturulszauduiianisdnen
yendinAsiadinginmymUTihgoma fasudadanana e liftheaunsunzEu
ms3nen Blanstiwihuazaufuifisass msrzenaLfianisszateifesansiadfiog iuge

' &
WAHLTEALLE Y

4.1 Ethylene glycol
fidnuoiidurssnanls BIRA uarflsamfiven arstiingnlfiduanstunns
o ¥ & - - a o -4 . ¥ § o '
uednifminudeluszuuuasonssnand indaedn uazdnUudeulufuondendainlug

AUAILFADRIUIARDH
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gﬂv"i 4 Tases3nslaana Ethylene glycol

A597 2.4 Property value ethylene glycol [24]

Property Name Property Value
Boiling Point 197.3°C
Melting Point -13.0°C

4.2 Propylene glycol
TnsAauinareaumsfinusiaanyng (Food additive) Aaasnzsd Sefignnuziiiy
(=) 1t n:l P=1 = = astey s ¥ ‘::’v P
v ld lifinau fsamdivaw uazdaniandfilunisgadun ansiingnliiiv
ot & o o ¥ = '3 o = = o’ & 4 9

ansmwnsudeinfuiudelusruuunsrassoend e uaminuuieuluRunnden
FahUgdunaasiafewnion Feiianeoinenanin Aa iuasazaeuuula Tud

P = =4 &  w P o ¥
Auazlifindu daouniladntios 61 pH  szdunans anasnazanslinuasy

w v o ar ¥ ¥ o4 ¥
waanegea (@ uargnlfifiuastesiunisudedaiiuinudeiuszuusiifia -dnyznees
o ¥ s

Uszmaaanung uartusruundionisnaud (25, 26]

AHNITHANZNSINNNTEMITUAZEN (FDA) fiviua W insRaulnanaadvansidis
wisam1afifAnaURendELazeylA I wn1snanemns Tagyiandinflinainnans
1B §15USUgHeduAe a1TaueNe1nis Enetgniaiiudnen wazdavinazans
(Solvent) #3BLABNBINNT U F1TUAINAUEINT s [17)

nsdszana insiwanlnanea

1. T%Lfluﬁ'mfyﬁfaﬁummﬁ (Food Additives)

2. vimtiiiduansiadeuRa (Glazing Agent)

3. §19EIUVINATA1WIDLIUN (Carrier Solvent)

4. §15EenfiuAINNTL (Humectant)
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5. gafitperiunisausiaiufian (Anti-caking agent) TuemITUSEIAN dried

soups Y38 grated cheese

6. ansfiunaiineanBiaii (Antioxidant) %wz*&fmﬁmmqﬂmmms esann
‘zj'oelﬂmm‘imsLﬁﬂﬂﬁﬁ‘%ﬂﬁﬂﬂﬂ%tﬂ%’u iHesnnaandian

7. 8aRTWiend (Emulsifier) Beazdetipsfunisuandunasanmns wu s o

adim iudiu
8. sinlqaiiladiiia (Texturizer) Beaansaifinlini Stabilizer uaz thickener (28]

OH

o~ OH

5u# 5 Tases¥revnaail Propylene glycol

ANANIRNIInamans

gnsliana: C3H802

HIRTNIANA (Molecular Weight) fia 76.095 g/mol
diuaslszinmuaanagad

FamnsrUL IUPAC 91 propane-1,2-diol

o«

=N

1,2-dihydroxypropane
1,2-propanediol
methy! glycol

d oD

trimethy! glycol

a5197 2.5 Property Value Propylene glycol [25]

Property Name Property Value

Boiling Point 187.6 °C

Melting Point -60.0 °C




ATUEZANAYANTRNS AT INYAINLNLIR 14

5. gunsoiuazansiaifiiiendastunmmaans

Tumﬁé’ﬂﬂ%gaﬁkfﬁﬁﬂmLLﬂziqmauﬂﬁmﬁLm:qﬂﬂmﬁumﬁmuLﬁﬂﬂ%ﬂm@@ﬁ
arnanifiuaduuazanaiauliiann WamnsoagomgdilEausezinaitety
M35 uazieandiulumanantesiaaadsrauieuuasszauidy

5.1 Hydroxyethyl cellulose (HEC)

Hydroxyethy! Cellulose (HEC) a&naifie \walufitszq (Non-ionic) Tnalifinanszny
289 electrolyte wanziuliadrailoiaatugnsiifl electrolyte HPMC 89 HEC Sqauan T
natEaI ey TugmavinAnaazeNARY Wy wrsy wiasinan Seiluntadaideea

Tuussywiesjinan Tnos qm‘iTNLﬂﬂﬂ: C36H70019

51t 6 laseadnslaiana Hydroxyethyl cellulose

ﬁ"l‘i’l\‘l‘ﬁ 2.6 Property value hydroxyethy! cellulose [27]

Property Name Property Value

Melting Point 205 °C

TaYATNNE

1. Whannuwiln 7 3,400-5,000 mPass (cPs) fiszdy 1% T

I

&

2. azanauaziaflaaiignmgfivszuim 70 a9a wazazagfSafigailea pH

!
1898988 TE99 3-7 (70 pH gendndl Adsanunsnazasld widiaslinan
BTN

3. awnanlEugeeiidunsn (i snde pH 3 uazidusnglFae pH 9

4. TufinAu
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A8nsl: gunnlideu 70 asrraidea ﬁuiqmzﬁaaq Tusens HEC asTusindi
Andssenuaziusiailasauaraeionun axliidemaniatulinszaradauringy uia
WiannFeusuivsziu 70 asrwades Tunsfitiasiugoins wadenanadan 70
BeFEAade s waAsTaanSaniusefiosdy (28]

5.2 Calcium ammonium nitrate

gR3lLaNA CH,CaN,Og

0;\';///0
0.
H
H
H'N\V
*H
8
\ (13—0'
O- Ca+

gﬂﬁ 7 Tﬂ?dﬂ%ﬂdINLﬂQﬂ Calcium ammonium nitrate(29)

5.3 Sodium polyacrylate

Lﬂumﬁmﬂ%‘ﬁﬁwﬁdﬁﬁqm{[ﬂLaqﬂ [~CH,~CH(CO,Na)-], %aﬁﬂmﬂmﬂ’ﬁTunnﬁqm

9

=1 k4 L

as g’ 3 at W = k4 2 -+
Fuwn 100 -1,000 A9 wazdngnldapamnssnannisnandinden wie feunds wazie
NN9INEAT LTIdN

A519% 2.7 Property value calcium ammonium nitrate [30]

Property Name Property Value

Melting Point >300 deg C

5.4 wilsinanilan

$ramilen FoAnanmans: Oryza sativa var. glutinosa (indnnfifianymzisuie
msfiafundenninreaninitafignuda Ugninnnisniadseeslssmameuas
Uszmaang Samisaiiuiinenuslnasgrondnennnsiulszma uazifinammiananoes
Uszznsunianzuseni@samnilanaznamile

wilsfivinsnanndaiinawien Adnyaeiiunedonn Jundasniadntios e

ilyintignazianumzguin wiuszuuy waultlegnanuseuazdudnfiutandendng
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witlen wintzlnsinYsenauetnsifiaenIsANiENITe 19U TuNTa BN
DUy 2uNGiN 4|y [34]

5.5 uiledinalna

Faanay Comn, Indion corn, Maize

FaAenFans Zea mays Linn. dnagluasdndin (POACEAE w38 GRAMINEAE)
[31]

AnvmclaseadnuasSanamAnuasutousiacsiin [32)

A5197 2.8 BRAVBIULT

wiiauile arsniln | aengfinsifioaafilug Udnem
WRN (%) # (°C) aelulad (%)
dnawmilan 37 64.5 -
Falwe 40 71.3 27
AU INAY 38 66.0 20

eviutelahuiniu Wautsgaduintilnsanndadassunomileusassshi
waadandanasfasdaninuasdunalienn nanssinvasidauifeinalnetudad
fomRviaswLdn uilsfinasiaiuninguinanafisdn 10% uazisngnisoilamnsn
Hunduli (Reversible) TneniavintuauusisfiasTiuefifldny nizuazammnifdaiiy
wavanluanasshilasuazes blamadntudoufidiu cystalite Sudaiumgnommnuiy
Faliazanshuindu wivhanassdudniidouseadauedebiiusndaunaziings
Tansandadastliing uiideWiarusouaniegangivialszann 60-75°C wiali
ansiad! ulannaden 60°C unutlesinaintinisdudatusendnaluanazaauiioly
dau crystalite ana9 {inUFASENMsFUN Az NIWEsfTBalaus Balisunsaiu
nauTH (ireversible) wasvinWiansazaneufefiansmilauazanalafisdu nszuaunisil
Bundn“iwafbuadi” (10)

msfuszaeuiagn (Retrogradation) ifinsingnisaififisdusieniutegnds
Sauflgoungfansiias anuziigongfanadduanadascansnclilasdeegindiue:

RN Indfuuasdudniudoawusclalnsiaun v liAagnIwn1s9ni3aesinaa g
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Tuanatulmai TawAsuanndnuniznianszanedmasluanauniiudonfidiu cystalite
FemansansaanaulWlaeld X-ray diffraction fnvhuifgnitannaudisdiusin nadnides
dnasluanamsndasinlifiadnuneaznenugung uwidnhutgniiaoeidadiugs
uifstinTwaannandindiu 7% Taedmiin Smauluianafiundn@aeiandmifinnuas

] 1 { LA o’ L g g vy o L4 : H
sendranfaufidnandusussaunsafudnii 8T vinlianuniimfadn wactuitgn

]
-

\findnunzieangaiy [33]

5.6 uilssiudlenad

"biﬂmﬁtg Cassava, Bitter Cassava, Manioc, Sweet Potato Tree, Tapioca plant,
Yuca

FaAviEnFan§ Manihot esculenta Crantz
fayanunfeinanaaTuaenas

ﬂﬂsﬁﬁﬁ'iyﬁquﬁLLﬁ Amento flavone, Linamarin, Linustatin, Glucoside, Querecetin
wae Yucalexin

qramandineniing sudnlsndsfgrisnudawuaiide fndalda duds
rolasieasnalufangs fudenisfilaintudengs uazdudinissiruaainadan
roIREIARsER WislqvivinatelnuaziduAusioyan

et m.71.1985 Tifinadnumaasstunszsing Tnelinszsinafinanndiudnuendl
iuanms ndsnenaasswudnsssnedssiulaiuluienanas T a.a.1982 Aszme
sty Tivinmsftnumasastummasssfignnsiulialaiubudenge fgnistisn
fudnlzndafiugmng nasnmeasmudmynasssiiszivliubutenanss § a.a.
2002 flszmanmad Tvinnsfinumassananisanlaiidufentesfiudnonds dos
naulsiliananiudnmdsiulintiues Tnevinianaasshmyuenminesign
vinligan Wamnsifilaii 17% uazeoiasimosna 2% iwaan 20 ) udiaimy
Fendnan Wisudrdzngds wudnymasselunguiiliiudruznds srsoan
ARLARLABIBA T e Piiud1ends 916 mg/dl uaziinaldn 964 mg./dl wudEINISAAR
stiuABIamRRTaa AT 32.4% dunguiisudonds unzantuiild 51.7% tungad
Bitinalan uaetl a..2007 lszmauada BivinnsdAnumaassuatunsanleiuzes
Tustudnlznds anniamaaaswuans Polyphenol wazas Saponins dafiuansfinunya
faszuszanlwiudmaninsnfirelsd renaineson uazloiugu q Tngvinnnsinun
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nasasfumdaniunafiduszezioan 7 #lak fasnisihtuiudumdonnauwien
30-35 aemisades uasihfusuduenactanng 5%, 10%, 15% auanTuanmafity
WMARBITN HANTTNARBINLGT IINAISTNRITUIR 10% uas 15% FINITDTIEAN
TouluRenlFatnaiinddynwadia (34, 35)

5.7 f19nWRY

Benzoic acid %58 Benzene carboxylic acid 138 Phenyl carboxylic acid ﬁ’qms
Tianas C6H5COOH iiunsndauluamis uaslfifiuing¥euaimns (Food additive)
Weifusmsiude (Preservative)

nsmwunlgdnuanindenntnen iningiude usclilinsnunlednienaun
mstinsnena8an naaundedn uaznfsiwwlnen Adminetuvinmainezagtiguns
winvisafhundadang SlwminTana 12111 Sqamansmgn 122 asrmiaiBes uazqn
Wion 249 asrisaide dmdulugensnsmiuazaranshulitioasnn usezazane s
ihduupanasad wes aaalewesu uasnhy |

<

Usransnmessnsawulednuasinfonlsanssgefigaigasaaaiunsn &

A pH  2.5-4.0 warazfiusransniwgeluguansnsaibivandadaunanc ey
Anduawafitannaniiunsags (Add food) vdaftanauiiunaa-sinesn dastnaid
\winsingiasineg elafignanfuanlnsonlafuacidansuenlnoanled dma
asie el dasinfiduaanaged (dcoholic beverage) Ut 1oad Win waldinas
(pickle) HNAA WenAAR uaznan-Fu s

Uszannweasnsawdrdnuazinfannlnen faghuduefindanunsaduds
massynsqRundali Sefinadeniamadusziaulnivasgfuiad Tnawlnenszly
yinszuaunsunsnduesse sl buradeasqdunidinunaly Tuesisidaadi
arfudonmaasenlniusiauenlfiBansinmesieulniifanuddysions
nseBnpasqAuviad vinliedunidhiaunsnadysalils (36]

5.8 NANRANUTTINMI

5.8.1 WRIFANTAINSSN (Engineering Plastic)

waafnimnsss Ao Wawesdanssindafsdanmsifinauiuansifiusingg
en1sUiuamanRraswaradin Widuluaafidiosnts uasiluduguiduning o
fine FnawiAs n153a n1sda n1sm usiu naneeila wiu Tuseu vaAsindis A

gnaifien Wakin dauusznauide wiumn gunsalnelusouud viedeuaaman sa
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5.8.2 ®sBNUY Anumnwanafindmnasy wiveanlidu 3 1fialug) q dol

1) S ANAMRNTRFAMS (Additives) 1w anafititiasi UV arsfifaudals
yurwausrsiifaie Widaudandasnniu arsdaeliaudadonistugy sadin
WeU3uR satfasiunaiananyi§e mafuieaned i Tia wdanam

2) A19LA3HUS (Reinforcements) IuANsTIRaRNANENTANINaifUWAERn

v
3 At

WIB8193aNn97 waraRNNEN INBANAMENTR NN ULSIDINaaRN THATW 1w
wanaRniadadiulouta wansdintiesnana Wusiu

3) araiiisidle (Filers) (inaadsfiogtuguessansdunidvioasefunidily
qausraedi AR R Boudananaiin domeBunmanifinieng daeananny
wezWitisaas uazdonandiuym

5.8.3 WAEANAAINTIH Usziamsineg (Hud

1) Polytetrafluoroethylene (PTFE) ﬁqmﬂuﬁﬁﬂmﬂﬁm‘umﬂ A AMNITONUVIUAD
aasoulifiden TnefiaomsiAinenenimBeng uar i liauuafigamga
Uszanm 260 °C Fanamilen anizfsiumunsodamgulifigomnfon Wuaualin
fadon daudamantl uarliswnsnaraaliinaTudavinazainlag uanifiassin
PTFE flsnandauiinsuns n1stiems Aedadmanizenididnsnisanamiles auliiinng
T uazasiRaavmmmseassauiiufirewinds daadaaiu Hinaneue Tunis
nagameingrenand Winana Winnmcuniamessmidnenmans
sl seada duaudmiussimesnioulasinia ananini Hedeuas
nurmediniin uarawuiuaadeu usu

2) High density polyethylene (HDPE) vu PE ﬁﬂm’mwmuﬂuﬁmd 0.940 g/cm5
$ulu) Wvinussqsiousiainey i quyfia geees i

3) Low density polyethylene (LDPE) 1fiu PE 7iflAansssnusii 0.910-0.925 g/em’
Tivinquin 0eB Rdudimnmainunavionmen Rduie3agy (shrink film) (s

4) Polyamide (Nylon, PA) iflumaslunanafin (Thermoplastic) ﬁ’mﬂgﬂuﬂ'éu
waaRndfansan ananiAfiddyees PA An wilea unde sgaedalinnn nusie
aaiafl musansinton siing vusieaandew uazgaurinlinan witihfwesidud
ypangy Amide  Tulassadrsanaszamasaannisgariiuazaonduls Farini
ifianmlaseadne uaeynalindidy nallisruaas PA ninswaneann i s
us39inevioms lnendntuguRdn (s
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5) Polyethylene (PE) iiiumasluwanafin ﬂamﬂuﬁ’ﬁﬁ'éﬂﬁfyﬁﬂ i
fiannawmilen uaziunusiausIfiaiungts wanfifiaaamuuianezlanan usiezgy
lﬁﬂﬂmwmuﬁug« Unfiszhiavanaludavharanelng ustingnmgiigendn 70 °C ez
Buazate PE THgndnuuniiunangefia dandng Alddunan Sennstieuees PE
nf9P9798n FaetneraInARdnel iu Atunanafin winRdudmiunisussqituvie
uazuwsLida it unsineas s

6) Polyethylene terephthalate (PET/PETP) ifiulnAiamaadiBadunseiidnsgaf
andnyiign gnianuluguasadnledansnsiifiudiutng witiieRede du wasds
anusninefnlidne grauwdalibia Felesnmduinde TusuresuiuRduiingnann
PET Slamimileauals Snactiumufentunisussaams

7) Polypropylene (PP) Lﬁuwmﬂﬁﬂﬂixmwmm‘fuwmaﬁﬂﬁLmi"'lqm o
Bonafiunn wilen musiauseis ussnszunnuaznseai fqanasndaft 165 °C Taruag
panBandurinulian iiuauamlwinisann gnisiner PP TulemTudnunizdeadiy
PE fiadaens WidamumniAfiadu pp Tignintuliussinenineanne daetnau Tivia
qe¥eu Adnla Rduiada wisussqamnsiibisiesnislioandiaudusim uaswaiadin
Pnanpd (s

wangAnigAsulsidanty Taun wanadin Polyamide (Nylon) iilasanngimany

wilen usiaansiall avaau waznislnton Famanzanfianiiuussqined (37)

6. sndideiiiinndinsiuirauszaudaunasisadszauidiv
inleInfneddanssiuindandndagudmsunisn udnlendes
Fuasoinduiufitiunsdawineannnsgm THunssusasindanulaands
davianlitudedevesyud fanmiitunisgadisiatngsenn T8 70-200 win
Taeviwiinfiadnenasilunsgedy uaziAsuanweaseaaman oy ugeaaisas 9
duiaafifanamsnzanlinahaunyszfufuiuea [38]

Usnell Bslanns uazaniz TivinnadnemiAgniassAuguiuaafifssRninm
Wiguwirtuwsuaasasgu e Anenrnessianfidananifmansandmiunig
Uszhnfuiuantszan veludimauauisatuniafudngomgf ansaensiusie
Wedeviunifidszauuaziiuyuniandn indesdauazgunscifititunnsidelsznay
FandleTnAesdannsiuasi TnawSeuifieugouaaia TufinArgamgResswiu



ATEAVIYFNERS FATINenIdR 21

198 uazAgamgfiasaieide nan1Adenudn inleTndmesdanasilutingas
auaguanrsndndssAvfifiuunniaaly fussaniamlunisifiuingomgi &
szaziaan unmafiuingamgi ey lussdveasnisinin wazansnsaliinausouse
doidehusziurasnmintinasinsdainmnm 20 wift Weuwintuwiueaspsg ARt
Tusomusnnsgunn (8]

gl vissanasny TimefinunifewasngainimaasusntszauSonuasy
“Basmantuna” Tnenisdsuifeumananansatunisfugungdsewiazidu
ANTHAINITN THNNTUABUTINAVY N1958AELABY uaznMsSaufiusian Uiy
nnagu lnenaseuamanRirainindusiotetnetios 3 qunsHAR usr 5
fapting man1ARaUWLn nafiuanain Arasansntsnfiuanmdueg ugas
gom)Rligendn 10 avmugaded [Humndr 10 widt dounrsifiuaaindan
prmsan ufuanasauiigamnRlisindt 43 ssriraBea Thuunds 10 il
RINNITNATDLAMNAINITD IMNsusausenaiulnel¥ Universal Testing machine
Instron Model 4206 fignamnfl 26+ 2 89 AAEIIMNSNAYIL 10 WiRsANT WudnBis
ANNUANANTUALWHNLSZALNIASEIH FIUNTTARDUAINSTAELABY TABaeur
UszanBinndines whn wiiman fissuen Aoy uaznds lnenesauiiuiagn 1
#alue udadainaniaAsuulasasRomiluudinndngan nantmaaauwudn Tiny
mastAeABsadumlszAY Aaumaieuifieusammwudt Asmeatunaiisnangn
ndnflal¥nisfinssianunaniasugaans dofy  A3simeatuna Fafudnnis
yaRenesswiniinnadeuiu WamndguanRliuanseainuintszauiaiiuae
flananfignnda [39]

IMEWNY NBILENITNAN FneWInEEaiuweuay vinnnsidaiBamaass
Weatudesianssisaszaudndmiuananisuonuasaaitausavin [Ffaenued
TarhAnanamasazarerhudomasiufindendnieq Wiudaunsienszanuiivie
fndandndaguenn antiniaatssauduiussqlagedualifawes Taennaeen
uazfimiangeduWiwin nasesrmbuigaesuszaudniiluudtugifundedecutuia
udnieenangfiuudntivie i tigeeaduiaiuiomislaense uianegaaatss
ruufuBnnifiuindu asoaz 10 - 20 wnft vivdawneg 2 dalas Tu 24 Falasusn wda
walszauduiilszandnmtumsansnistnauazuaslis mllautuieaninsg i

Fmingmnavinsnatn ngfdndosnimasssesgnussifiuarsiiutanauuasnaoti
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WwadszAuEiu (Pain score) ﬁQﬂLﬂ%‘ﬂdﬁﬂ Wong — Baker Faces Rating Scale wudn #8119
Uanuazunanas Aafengl 4.66 uszanuamnsafiuauiuingomgR ndus
\fin 3 daTuald 4.5-6 ssmaniden uanfiafiaifigomgaviastuszazioan 1 dalug
gomgRnasieai/dsaiiu 13.5 14.6 ssmirades nnzasiuansdt walszauui
UszAn§iusmnsasneiauduliuimunds Wessinidaisafiussqdaanamunwin
#nndn uasifiafidindanniamaasslszifuasitavelanistaaussauduinind

L7 4

wudn flinsanniameansfianantonslesiaies Uszauiuiidnafy 4.61 Azuwd 990

y v ]

M558 Bmaaneienatnagunalidn fiindannismnassfinaufonalelusiu
UszAngnmTunsTilszauanniign dAnefewindu 4.55 azuum Tnesadaitiaonuls
wolagegn Ae warszaudulivinWiszaeidasionls Anafawindy 4.76 Azuum uas
finrwianataseisuszauiuiiiaanimaon wauszauduasnsmingunnlenlian
uazarsnaatszaninguuuui igdnsanniamaaasidaiawinty 4.61 Azuum
uazinlfidnan YszauduilssAn§iuiannnsnanaininlanuazuanliass uaz
swnsafiusnuauiulifndusauszauinasgdifaguiifisneauadissmanavialu
wiialiidnmaRone lauasiitssavsniwanniuansfimawanussdneidaansey
wu uazdaniitiussqfivunwinlidaodn araneu Rdufiaansninld nnguuunts
WanzaNFURWIN SIS ALLARZan uasTamviavafidansssialy [40]

nxaws asilandl uazanclivinnsAnufiendunisdnfansiaenmefedi
wanzansiansnalalngen AadauuatUsinaasefinedfidanld naroesuin
infafivncandiaySandalaaes dnunenenienweeslalasies WinioniTugns
Talnsiea manlAsuulamomgRuasiunzlalaseadefinuffisemendaganans
faufuinfefientd WewannwinulzRmisfismnsonfauulasgomgRdmsy
ussmaniawndn Tnelinalnarasnisgaainadeuuazaieainasen Sefusuus
vansmlsznaulfion waRed 2 «fin danfivilssznaudnn Tensantiendainaglas
UAZIAaLAN Aoufiansusznoudny winlsiaus:HinRaunqinnnalel uazuninul
Fuasliindauanlumpnlunsn fsannuansmasasnuds grauwsuulslalnsiead
AnETRINEn AR USinarhfimsnsanuaasnsni el asgoamgRlinnai
fimens An (ansenTiendaraglad 6.67% 9arAiu 3.33% ndgadu 2% WnBanisn
Wi 0.1% TwsRawranum 0.02% Tnssiwinin uazhaonfimeBuounfefimunzas
Aa 8 niusawiu Tnawihulsauaansnignmg il 33 asrwades Wnamm 20
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wift uartinomgfgeqn 4103 + 005 svrraded uazuiuulziuansaly

9

gomgRiisnndngamgRRanis Tawmnd 10 wnft uaztigomgfsinga 25.37 + 0.05

a9 AEYA [41]
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uni 3

%ﬂqumqﬂﬂsiﬁ

nsAsefliiumanasaniufeinamilen whdnlne uasufahdondonniy
gtsznauntssdaeaUssaudauwaniuiuuuuiiansnsaUssauliiesouuaniu A8
Suniznenenwiioenzan uazflszezioantunnsinungomgRiegudasfimansan
Wiruwihuuiulszauuuusnasgu wesiesdssauianuasdusiuuuulinasaunany
SEANUIADIRDRY squﬁwmmuqmmqs‘iﬁwﬁoLi"imw wavszavfauuatidusiuuuy Tng
ynnanaassiiviastfinnisanadeinigniminga ancannraansd sningide

WILEN

IARUNTHINRTIEN1TNARDS

1. "i’aqqﬂnsnimzm‘%mﬁﬂﬁﬁﬂﬁsy

1. gunsoiflilumevinuiaauszausonuaiu
1.1 uwiferflasineg Usznaudas

1.1.1 wifedinalne 200 N3
1.1.2 ufefinamtlen 1 fAlansn
1.1.3 wilsiudnUznds 980 N3N
1.2 Propylene glycol 100 n3x
1.3 Silicon dioxide 1 Alandu
1.4 Hydroxyethyl Cellulose (HEC) 100 N3N
1.5 Sodium polyacrylate 100 N3N
1.6 Calcium chloride 500 N3N

2. gunsolftlunisvnass

2.1 uUHHIARUSTALTIUNINGIG M 1 WU
2.2 uBufen 100
2.3 maslufimasuuusnuif 1 Fu
2.4 WRNFULIAN 1 \Adaa
2.5 |AAaetd 2 \Adea

2.6 fininas 15 Tu



AUTANNLEANENS MR INENWLINIR 25

2.7 UWNAUAIS 6 uvi
2.8 \ABBenauas A NEau (Hotplate Stirer) 2 1ABD
2.9 Lﬂ%ﬂaﬁmqmmqﬁ%ﬁmﬁ%mﬂa 1 AR
2.10 Thermometer 1 il
2.1 |A3D9BanIWATRAN 1 ey
2.12 1ri3nsiiu 1 A
2.13 QINAERN 100 M
3. \nAasflaifiusnusondinys

3.1 wwutfinuanavaaewnAded 1 @3naaadad 10 1)
3.2 wuuiinnanmaaannidefl 2 a¥rieais 27 %A

AIUHANTBINTITITHTR

3.3 Wwuhfinuanmaansndsei 3adaaafbising 52 %M
Lﬂﬁ'auuﬂmﬁ’numzmﬂmwLﬁﬂﬁnfmﬂz‘v"ﬂuuﬂmqmmqﬁ

3.4 WNTAANNANTNARDNINASER 4 1WSsuifley 10 %M

TTHIIRURT MR IBUSAFULLIY

3.5 WWUITLAINKANTSNARBINWISET 5 N9NARBUNNS 10 1N
TTATBADY
3.6 WUUTNANKANITMARBINIWIET 6 N1svAdeU 10 %A

founRzaRanilianissnerasuruaalszauiauuas

&
el

2. MSANEINARES

2.1 NMSEENNTS

2.1.1 funfiayaemddaifisatunsiennuinlszauieuuaswivlsrauduuas
danlsznauzevanszauiauwanduiifiananindatie aantiscusntieyailfuas
AqUliayRWAIdaANT

2.1.2 Audnfiayarng hudesresqaifian qeanaanman uazgmaNTAsnag
deafudaussneursnsaszauaunasiiszaudn iladanaissenaufiinnzds
namsgraiaaUszauiauLazifuiuuuY (UP Gel  Pack) BeApansiafisineg Tun

Hydroxyethyl cellulose (HEC), Propylene glycol, Sodium polyacrylate, Silicon dioxide,
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Calcium amonium nitrate  wifeRasingg (ur ufedinalne uifelinamies wieiu
AN AIUYA UaTWAIERNUSI N

213 4dndaiangungnl uazaaieilsne Atitunimaans

2.14 vianramasasgasiimunzandmiuiaadszauiouuaziin Tay
wWisuifisunuunndssaunIngguw

2.2 NSANEMARDY

maadefifunisfnunfieafunisdadugraeatss ausauuaziinduuuy (UP
Gel Pack) il gmumsnifmsnzandmunisinemnsnanwininifteurinfugnsiaay

sau¥anuaziunnnsgm Tnswdadin 6 nsAdusinsvionun fil

msAsedt 1 siaeauszautauuaziiuacdin

1) fuagrsivansiu Tnefldousznay Ae arsrisiea uasdaviazans
FiN9e]

2) Tnemmanairansiasinilasineg [Hud Hydroxyethyl cellulose (HEC), Sodium
polyacrylate sndigRaRaLiszauSauazEuiuuLIL (UP Gel Pack) anundauau 11 gns
Tiuri gns UPO1-UPT1 iilanunmansasiionnantenn Tiun nnsuendhensen mata
Fudaiinfiow g

3) tafinnamavaaastumsanuuiufinuaniaaaasil 1 @1anuan wuy
finramamasesmiddei 1 aireeauszausouuaniudaiin )

4) vinaasaduifianmaiRmsnzas Tunaaasalunisided 2

nsadei 2 aaeadszaviaunanifuiifdounanzasutiessuni

1) siamduRaNEaNaINNATeRl 1 smassantuTssssTR T
wileinaTne uifelinamilen uazufaiuduonds auiignsaassausouuazifu
HuuuL (UP gel pack) Tneiviamsadauan 21 gas THun gms UP12-UP32 iiefnunanny
AadeNIEN TALA nsuendazedea maaas Jusadution s

2) TUFANNANTITNARE AT NULLTUANNANITNARBIN 2 (NTAKNUIN WU

]
o ¥ o

TR nHaNITNAaBINEaef 2 airveadsraudauuasifiuifdounanaaautessNeR)

1
<l

3) e anidiufifamaifinizan vaaasawnnsdsad 3
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n1s3sudl 3 abwiesfibiinsuRsunlasdnenenrenwiflafeuuyas
FUNRHA
1) shuaadediusniifidounaneuiisssnAsnnided 2 nanasiafiein
#inee (Siurl Propylene glycol, Silicon dioxide, Calcium chioride mﬁ%qmwaﬂ‘i:ﬂﬁﬂumz
iudauuiy (UP Gel Pack) Thiamsndauan 35 gms Tiud gos UP33-UP67
2) Anmrdnuynananiwiivnzay Tneliwfeuulasnaadinfien
waudevdadindmiudadaiiuhduiigoung -5 asrmaides 2 dalue wazhi
waguasiusamandeusiieufigomgf 80 asrraiBea iuaan e 10 il
3) thufinwansmasestumsrsuuniinuanimeansdi 3 (MarWIn wwu
ThfinanisnaspsnAdei 3 aiwestszauiaunaniui bifinswasuulasdneoe
mﬂmwLﬁ'aﬁmiméﬁmuﬂmqmmﬂ)
4) U%’Uﬂiqqmwaﬂs:ﬂu%ﬁuua:t.ﬁu?ﬁﬁﬁﬂumzmemﬂmwﬁmm:au il
fanunuziivila T uaclidusinfiution s
5) Wnaanediud biinnssuuasdnenznenwdefimswfsuuas
gomgRsanvaiulilunasassietunnsided 4
ns3deit 4 Wisuifisuszezoauazgamgiuasaadiuuuy (UP Gel Pack)
URSLANNINTFH
ihgaaaaiifdnunznianinfiminzan (s1nemAded  3) smagey
ANEENIN HNAITuATAEuLezAHEDU AsluuunAsBUNATaUNISIiUAlTNEY
WazAINNEAU (Cold and Heat Retention Test) lnannsnaaay Cold retention nagay 3
annazliun urbudaougude 2 Falue urugiu 4 $aThe uazurduiuds 20 wnd aaniiu
Fngomgfvng wift ethufinsraznanafugamgfesswinesyszauiduuaznis
nASBY Heat retention naaaulaaurtuigomgf 95-100 °C ifiuan 5 wnf urtun
fomgR 70-80 °C (Hwamn 7 wift uazutluin 1,000 faadnstundaswaiaiin aniu
vdneadaslulasion 600 Sndf ifwnan 2wt Aedumnsnaiufinuantanaaasdt 4
(nMARuan wuufinuantmasnsndded 4 wWsuifeustezinanuazgnmgRyes
1waUszauSuuazifiudiuuuy (UP Gel Pack) uaziasdszauiauuasiinunnsgiu Cold

and Heat Retention Test Criteria)
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nsiaedt 5 naneasaumMssEAELAag
naasaulngansuinesysrauianuasuuinmaousineg 289979n8 sl
Aonaanlel By LSnudiuae ufis niwnn vissuau viseliny uatnad
TngnnukmasseavsauuasnduiiFannnsise 4 uwiumifidmuanaaoy
haaansan 1 #9T ueranaiassaman 10 au wdadananisiaeuulaseasRamiell
UFIUAINGIT MINAANT92AYIADIFBRT B1RUAANaTINIS W HRMMIERLAY a1n1g
Fa e iBianRamls vaafu uasliennisuiiaug v velaliaen (s
INNUFINSARRBNENRIANASIENSNNIINAFBL
1. Teiaume a1g5endne 18-23 8
2. GiflfanuRnaunfizesnisiuanaiin
3. Gufily
4. BiflwavdeRmlnasnudunlasuamieililunimesey
5. Tifitfgynénunisioans
n153dedl 6 Manasaugamgiivasianiviantsinuzasuduienyszay
Sauuazifin
vansmaseuTnganwilszauieuiivdinanias uazaurulsTauEuuSon
Fvinsun iedngomnfuuRominBauifieusndn UP Gel Pock uazunszAy
Sauuaniduuuuninggu uazinsiagamgfiuuRamiyng 5 wif iuean 30 wiit

NRFINISAMADNBIFIANATIE1INNITNANEL

—_

Talantimwe agszndng 18-23 T
2. Timafiusedfinnsuiannnissnenussauiavuasiiu
3. (slld
4. TuftunavdoRamlnannuondausnomieiitinmmasey
5. Taifitfoymdimunnsdoans
6

] g  a o 0 [} [ [
. TuLﬁuu:mmwmwmﬂmwLtwuwaﬂﬁzﬂmﬂuua:mu
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ms%ms*rzﬁiiaga

1.

| 4

Hioyafiliannnisfnuntiazgnistianeilnelisunasdndaq spss uacly
afntumsfiasnsitioya dedl '

afifiwssnuun (Descriptive statistics) ianssnmntioyafugmrasanaasing Tae
ssembiquuusieiy uszddeuunnnsgu
mindeyanszanadinAladR Independent sample t-test 1aAATIZAATY
uansinvzasiayatunisiSeuifisuanusnisnsssnisifiuaciandan  (Heat
retention) wazAMMLEU (Cold retention) szninviaaLszALIauLAzIEuSiwLLY L

walszauianuandunnsgu TnsResunssiuiaddynneadiad o = 0.05

4. yndipyafinnsnszanadabiunAEaER Mann-Whitney U Test 1ileAinsaziaany

wanvasdayalunisiideuifisuasusunsnsesnisifiuaonsien  (Heat

retention) WaLAINIEN (Cold retention) sendviaatszavuauuazidudiuuuy fu

walszaviauazifiunnnsg lasRensonssiuladndgyniesdfi o = 0.05
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uné 4

HARNISANYEA

mesnefnemsUstauteuussduiiunnsinunitituetounanananisaiiin
FespmaTissnanaiuanenefuane Samstsznaudanngpbuiuansiadl uas
Tifidnmanesssaned mafnuuadsiiingussasdie Hiuuameuniswann
gosialssauianuasiusiuuuy (UP Gel Pack) Afdnanauis TRy
yamEnmimsssensinEnantwintaneadiin narsunTsEAEfny uas
Wisueuszazinaniunisasgomgizesnalszauiauuanidufinuuy (UP Gel Pack)
uazuHAALSTAUSEULAZIEUNIASgIM (Standard product) iiie Misnunenaniwintin
ANATUTEN AAFWYUNNSHEAR

madeflifunisAnefiaatunnsfndugnaeatszauienuasusiuwy (UP
Gel Pack) AiflgmuantiAniasnumsmenminmfeuinfugnsaassanSauuazii

NIMTU Treuviodiu 6 nsivatias Sananisinendasudens

(]
a o/ o

NANTSVIAABIILITET 1 Han1sEEEALsTALS DU U s

NNAN15ATER 1 nan1sairneatsrauiauuaridnacimiionians
Hydroxyethy! Cellulose (HEC) uaz &9 Sodium polyacrylate wsnazane i lusnsndon
singq THviaman 11 gas THun UPO1-UPT1 wudngmsiaa UPO1, 02, 03, 05, 06 ,07, 10
uaz 11 SqmumiAfimanzassionisisnieniealssa wigidudangns UPO7 e
snwasneniznmassulimunsan ¥ luntmeaassenaded 2 Wesennuiled
anwaiudadetu fanumiisonilauiunans ua:mmsnﬂ%’ugﬂs’qﬂﬂmum’uu:ﬁ
Tallmnans SeflanmnialtniAsefuuklszay Sirirg Cold Hot Pack 91M93daa99
§iin1 vissaniady Feliduwiulszaudags Sanansddasonanawudndudnune
answiIRsT AR AmmITRIBNEaY (Famenefi 4.1)

dmugraieallszau UPO4, 08 Uaz 09 Sdnunizensaafiflanmsnifuansineein
uw'uwaﬂ'izﬂuﬁwﬁﬁﬁﬁgnﬁ’nmﬁmschfumsﬂ%wt@mh:ﬂu%fauu.azLﬁu (Famn5nadi
4.1)
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roxyethy Cll

fanuols wifleanile wignuisnddugusn

AN ld [Fdne

UPO2

fanuols wilsowila wisnunsodsugusasiumn

mauAta N

UP03

fanula wilpailanin uoimmﬁnﬂ%’ugﬂs'w‘fﬂ

ANNANTUEA T8 [N

ANIZAN

UPO4

fanunczla nflsanflaniniige uazarnsnusy

Tiwnnzan

gﬂ'i"NTﬂmqunﬂﬁu:ﬁTdTﬁﬂquQﬂ

NN WIS UgUS N A e AT T NIZAN
upoe | Adnumiiwiileifieatu fanagu Faciuwilaonila
NI

iAntinsuazaunsndsusUsniuaunneueta i

. o w00 WNTTAN
uazasaUsugUalUman e ATa AN a9
o’ ¥ ] J o
upos | Hanwounilinfienfenguiuileduatu wilvanila |
L o o Trimnnzan
1N WazEnsnUSugUs N lmanmeild Fann
o’ ) 4 ! 1] J o/
upo9 | anuaiiiufieufeniulidwiafiasty wilsmile
H1n uazan1sausugUselumunnusilaldenn | Timwnsas
NN
up10 | fidnunuziiudiaifentuiunnls uiddnuoeifution
v1agutinadniss facumdasantladnios uaz | mniax

asaFugUselmnaunaus Ata e
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AN5199 4.1 HANN9RE1NIeaLTEALSaLIALIENFAIHY (f)

H

Cellulose (HEC) + Sodium polyacrylate

UP11 Sanwnzdudiadeoduionnla wifdnyoe WANIZAN
dinfiauznaguiinaanissiamaumiaanila

1
=1

Uunans uazan1snLiugsnsllanunnausi

Talrdne

HANNSNARBINNIATET 2 nansEd1aeaTsrALSouLasI i AN AN BTl
NG
INHANITATET 2 naEdaeaYszALS LA ENAR dounaNeDIuTes s TR
w1 e gRaleaannnansAdei 1 (UPO7) sanasfuufesTudnuzngs ulfsinamilen
wazutfeiinlwafidiunisvinazansuazrunszuannns Gelatinization THgAsIeaYman
21 g3 THur UP12-UP32  wudn gmaflmunzandign (g UPO7) nanfuuifes
funds Angs UP27  ReRdnuneinitledeadudla mdeamiadaunans uaz
santiusUdenunnensilalidne Saugesilndifseiudnumzsuniueays:
AUA9BY (Sirira] Cold Hot Pack) mnfigaumsnzastuimavinaauszausniign (fonnsns
7l 42)
faugna UP12-UP26 uaz UP28-32 fidnuaiziaafiflanmsniflimunzassions

LHIa AUz AU (e [ RN 1sWmmn (A9R9797 4.2)
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AN5197 4.2 NANSRENIRALSEAVEaNLAsIEuTTi AN AN BTN ESSHTRA

s

aqua

|

2o

 Anuemilesnowuiiouuanin

N15NAADS

anunzutfednnlnaiianiunszuounisvia

uP12

UP13 wignwudntfiaanlunissingnunn uasd

UP14 afnagu Tiwmileovile Wefiel 10 wiid

UP15 msusnifiufusendnssazasuandaut Timsnzan
UP16 Tififmrnunilaanila wazanuisnlsy

UP17 U1 R

UP18

UP19 uifstinamileniflariunszuaunisiautiegn

UP20 wudntszazinandingnunw ifofunagu

UP21 uendiadindu axarelisnnfidnunzibuida

UP22 WWaaiufunogu uildnenidufiousnagu | Timanas
UP23 tihadntisefimisuniisanilnliunans uas

UP24 smnsnisugisnslanunnaneitaiineg

UP25

2 + ulloiudly

WAy

UP26

fianwaziduilsidaadudla wilaanile
\Anties uasEINITRUSUUTNRANAN N

Ualfidne

THwinnzan

up27

sianunuiladeanuils wmisomidadiu
n819 WATAIN1TAUSLIUS WA T Td
Tidng

WHIZAN

upP28

o/ J P= 4 s
fanwozidwiafaonudla wmitaaniia
\@ntias uazaHnTaUsUgUIeNAuET
Talhidne

UP29

fanvodiudsidaatuila wilsmidanan

uazEHISAUSUUS MmN AT HEnn

Timsnzan
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AM971971 4.2 HANITRENIAALSLALSBURARSEUAR RN FNIBIWTNESIHENR (Aia)

uP3 fanuaifuiladioaduwdls willgoniladntios uay
aasnUsugUINmEn R e

up31 | fdnemziiuiiisdeadudles mdganilanin way | nuican

asIUSUgUs N la [Henn

P32 | fanemduiiadaasudla idamniiadndss uas

a1 nIS U RHA U TR (e

NANTSNARBNATER 3 nansrdraeatlszaudanuaaiui imenfeumlag
Fnunizmen Welnawdeuuasmamgf

NINaIIATET 3 aSsestssausanuaziniifinnswfauulasinune
ATEATN Lﬂﬂﬁﬂﬁstﬂﬁauuﬂaoqmma’i %’mmamﬁqLtﬁuﬂs:ﬂu%auuﬁ?uﬁqqquﬁ 80
svrnraBed iwaan 10 wift uszmamessuguiuszauEuiuginannudug gl
-5 aepmifiuiaan 2 dali

nasslaginaafifidunanasuiaiudilngs (UP27) nanfua1sazany
Propylene glycol #19 Silicon dioxide W&2 @15 Calcium chloride Tovionun 35 gns (Hud
UP33-UP67 Tagninanusazgranninnisgdnuniziiaisansunisusionuazidu uaz
nianauseuuasiii wud gas UP44 reunisudsauuasidiu fdnunsiianaduils
Waaiudenagu mileanilaliunans FwsnUiugUsenuneiitdFuiunane uaz
nisarnnisurieunazndy eeaddnynzarnumiiaUiunansmuiziunisiuieg
Uszav¥euuaniiu (A5l 4.3)

fATaliimngmais UPsd Wididnunilauasniinanniu ilassnislevingns
Fndnaaniugifuudiuiifinainasguesidnynsuussmatnuinfl Tinsgusne
Fevinnsvaasafiaidalnenasaslilddounaneas Sodium polyacrylate &n 35 gns
ilevannansdenarvinieaditunagu nanmasasinilBesfitdnuucdvmnzasse

msinangUiuwiieafidznaussBanaufisuinduwsiuasgiede (Siriraj Cold Hot
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Pack) Tnggmsiaasanaiadsenauluficgdounanaas Hydroxyethyl Cellulose  (HEC)
Usuow 5 wesidud wileudUsnas @15 Propylene glycol 15 Silicon dioxide WRZENS

Calcium chloride (91'15’101"'; 4.3)

AN519% 4.3 NAN19FEN L@ﬂﬂ‘i:ﬂU%ﬂuLLﬂzlguﬁTﬁﬁﬂﬂﬁ WRELLLURIANEMULNILNIN

Walinswdeuulasgungi

ﬂﬂﬁmvt‘ﬁﬂ!ﬁﬂ

gas | ﬂ@umsmi‘sauuﬂ..mu . wmmmﬁmmﬂﬂ_:

5 + Propylene glycol e s
UP33 mwmuﬁummmmnuﬁmwu fannu

willgnfladannane wasaInign i) Wi Triminnzan
UP34 a’ 1 ! 1 v

USusUsnmmnmusiilalfdne Ununan

up35 | Adnunizifuideifaadufiandn | faw

UP36 | willaaniladiunans uasaanign wiin il Tmsnzan

UP37 | USususnemnnnmmusAlalding Uunans

P38 | fdnunizifuilaifeatudivnngu | fanw

wiffeanilaUaunane LazaIN1Gn wilm il Tmanzas
UP39

Usugusnesmmnnuela Hdne Uunane

fanunziudaiaaiufzagu | Sanw
UP40 | milgamiladaunane wazaunen | wila
Usugusremmnneiila fidne \Anting o Taiwanzan

ﬁﬁnum:tﬂmﬁmﬁmﬁuﬁmoﬁu
UP41 | iflganilauiunans uwazaixnnsn AN

Usugusammnnueita fidne
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15199 4.3 NANITEEN L@aﬂszﬂu%fﬂmmnﬁuﬁmﬁ N1SUAEUULRIANEUENIBNIN

Walinsuwdsuulasgungi (dn)

"5

7, i

- dnuoe

é@.‘{. e

1 ] ‘vbitk T gl
o ﬂ@uﬂﬁﬁuﬁﬁ@u“@stﬂﬂ -

3 + Propylene glycol + Silicon dioxid

fdnyazidudaifnaiufnogu

UP42 | midlganiinuunans uazainisnusy
U A Td e
ddnvmuzifiufeAeadufonogu | we

UP43 | milganilaliunans uazainnsnusy
qUsemEnEuE A Td e

fay
fanwmusifudedeaduionogu| il

e wiflgmfiadaunany uazaIN1saUsy | diunans
gﬂ‘s"mmumwzﬁ‘fﬁ?ﬁmuﬂma
Adnvouzifiudoifeafufsnogu | ma

UP45 | mflganfinuiunany wazainisausu

qUsam AL ATA i

U

T

N ZEN AR EY

WAHIZAN

T

WNITHEN
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A9 4.3 HANTIFENN9ALSTALEDNLALLE LA NS UR I RLUAIR NE IZNEATN

Welnsfeuwasgungil (ra)

_ fhuseiilaiss

——— _'~ —e L T ] W
. fiaunsudsaNuAIEY

3 + Propylene glycol + Silicon dioxide + Calci

” P4 v :
fdnuunidwiiadaaiufenogu

T
UP46 | wflsmilaaunane wasansnanusy BOUN
_ o e MNTA
sUsMmmnEAta Hdne
[v3 J o ]
uP47 | fidnumzidwiiiaifaanuienogu | wan i
. A
UP48 | milganilaUunans uazaniTnUsy uis
, 10 1oy s WMNTZAN
UP49 | qusnemmnnens Al (Hdne
fAdnuozidwdaifeadudenagu|  wa
UP50 | wilaanilalunany uazannienddy 2y T RV Y
qUsmEE AT e
fdnuouzifindaifeadudarogu | wilam
UP51 | milzanilaunans uasaunsndiu | naw G hith
RENHEEY

U mEH Al FUmnans

opylene glycol+ Sili

up52
UP53

UP54

UP55
UP56

UP57

fanwmsiiwiafaatudongu
Wislganilauiunans wazaaxnisalsy

sUsNImMEIEATR TR

fiAnu
wHAUu

NRN

ARI

&
BN

T

NZAEN

UP58
UP59

< Z ” .
fanumuziiwiiadaaiuiencgu
wilaanilndunans uazauisnUiu
UMz AtA (Hdne

ARI

&
W

T

HIZEN
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A9 4.3 NANI9FE1AUTLALEBULALEWA BHAN1T RSN UAIA NY DENIEATN

Lu@umsmaﬂuuﬂmqmwﬂu (61B)

aﬂumvsﬂawa

ﬂﬁuﬂﬁ‘a‘ wzisammzwu ‘ ‘Vlﬂ\?ﬂ'ﬁ !.Lﬁs'a‘uua"mu

ffﬁﬁm |

opylene glycol + Calcium chloride

UP60 Y48

fau

niln
fdnunuziiude e dusionagu .
A L | Ununans o T
wilganilatiunans uazautnUsy . | fowi
uPet | o e . VR AN
USRI AT Fdne

119

\Huiaa

Uszauion

f3 + Sllicon dioxide + Calcium chlonde i i

UP62 uaﬂﬂm%ﬁummmmﬂuﬁmwu

wilganilauunane waraunsnliy DU T
UP63 . 10 e s

sUsNmmMeNsATa e Man REEYREZHY
UpP64
P65 uile it
UP66 MNNZAN
upe7

HANTINARBIINITET 4 WsufBuAHENIsa TSI UgMRAINIETeIeS
UszauSauuazifiudiuuuy (UP Gel Pack) uay 1aalszauiauuandunnggn (Standard
product)

WeuBsuifsuanumanantuiniafiuansiureseaszauidusiuuy (UP Gel
Pack) waziatlszALSaLUALIEuNIM g (Standard product) 11 3 anaz Thud udtudes
uruds 2 Falne urdudiiiu 4 Falug uazutodiude 20 wft anfuingomginng 1 wnf
haaan 30 wft letufinszeznansfiugmgRuaswineaUstau i Beufiey
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o ' 3 ' o [-4 ! [ -1 o
i WU NMMINARBILTUNNUSEALSDUUALIEY Aty Freezer VBRI u'flumm 2 ‘6’3‘[34\1

wudanuansneiuetnsiia g Atynneaii (p>0.05) (Fam1519i 4.4)

15199 4.4 L’ﬂ%il‘uL‘ﬁﬂﬂﬂ')’mﬂ"m'ﬁﬂ?uﬂﬂiLﬁUﬂ"J’lNLg‘H (Cold retention) #891aaU5zAL

\nsuuy (UP Gel Pack) uas watsyauidiunnnsgau (Standard product)

Freezer for 2 hours

UP Gel Pack 103.60 + 7.50

Standard product 101.00 + 6.67

UP Gel Pack 35.20 + 3.96 0.528

Standard product 34.00 £ 2.12

laced in ice water for 20 minutes B
UP Gel Pack 29.60 + 2.40 0.599
Standard product 28.80 + 2.68

*AMUAATERIAYNNAHA P<0.05

danBeuifsuarnsmansauntsifiuannuteounssiaadssausaudusiuiuy
(UP Gel Pack) uaziaailszauiauuazifiunnnsgm (Stondard product) Feasnamaulnoud
Twihaomgfl 95-100 °C ifiwasn 5wt ushudgomgf 70-80 “C iwiaan 7 waft uaz
uzhai 1,000 faddns Tunsswaradnaniisindnadasnlasion 600 Jad iwaan
2 it lesianananarsusIsuifisuduwud Tifauuansinefiusneg

HedAYN AR (p>0.05) (Famn51971 4.5)
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15199 4.5 LU%EI‘ULﬁﬂuﬂQ'I!JN’TN’T’iﬂTNﬂ'TiLfdmﬂ'ﬂ}l%ﬂu (Heat retention) 28919 aU52AY

Soudiuuuy (UP Gel Pack) uazieallseauanninsgu (Standard product)

Sample |  MeantSD (minutes)

erat

.'blmr‘xjérsed in boii‘ing water at ten]b
UP Gel Pack 94.40 + 4.15
Standard product 86.60 + 7.30 0.094

Immersed in bolling water at ternp
UP Gel Pack 87.00 + 4.12
Standard product 80.20 + 5.35 0.075

UP Gel Pack 55.20 + 3.96
Standard product 50.40 £ 4.50 0.094

HANTSNARBNATER 5 NsnasaUNIIEATELAeg

praatasidnsanTunsfnuiadsd Wuwamavdands Afany 18-25 @
59191 10 an AcmRaUnRzasn1siuannsdn AT TidunaniaRanlinaan
v3nalanamileililunmamasey wezhifitfgwidimnisfasns wodnfengieie
22.10¢0.87 1 Aufiunanieinds 24.78+3.33 flaniusamsnimns sasnnaidiuyes
vinlaingy 80.7047.42 adasimunit mwsinlafngegaunsialatiufaieis 120.6047.53
Aafnslean u.a:m'mﬁ’uTaﬁmqaqmm:ﬁ’qT@ﬂawﬁqméﬂ 79.406.16 AafINAT
Usan

INMAFEUN1SNIS5EABLIABINTINIealsTALIauLAsISusiuuLL (UP Gel
Pack) Wigufiueadszauiaunazidunnnsgau (Standard  product) Wudn BIRIANAS
gmaw 10 awu Tnelinuarmauazamsuansfiisidsnisscaneaslng teuandnlé
waUszauEauuazfudiuuuy (UP Gel Pack) iinunwanlszaulinalifiansszans
Aas (Famgeft 4.6)
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fN519% 4.6 NANIMARDUNITIEALLADY

No.1 Not to irritate
No.2 Not to irritate
No.3 Not to irritate
No.4 Not to irritate
No.5 Not to irritate
No.6 Not to irritate
No.7 Not to irritate
No.8 Not to irritate
No.9 Not to irritate
No.10 Not to irritate
Average Not to irritate

NANISNARDININIIYN 6 WANTTNAFDUYUNYRUURIMINABNITINEIVBIUHWAA

UszauSanuauiv

anmarsfidinsanTunisinenasitinanms Esunsuss AuiusiRed oy
drsan iewssuisunanmanaseugamnfiunRemisinisaawsiniaalszausen
wazifiudiuuuy (UP Gel Pack) vy wavszauisuuaifiuninsgu (Standard
product) ifuinezne vde i Afleny 18-23 T Sauan 10 au BiaowAnnfzaenis
Suanaddn Wil BituwavdaRominssnuiunlmsuomilditiunmasey Tus
fegwadinuntsdesns wazhilduuniwdundviinisuriuasssausauuazifin
wudnflangiafi 22.10+0.81 Y fyfluaaniziafiy 22.48+3.95 fAilandusanisnoiums
Sasnadiurasinlands 76.20+6.86 aStteunit amnudulafingegnanisialatiuga
\afly 123.10£4.09 fadiunsvson wazaniulafingegaanizialanateieisy

77.8017.29 HaduasUsan

danseuifisunanianaasugam)iuuRamleenisanealssaianuaziiu

Fiuuuu (UP Gel Pack) Wigufiuealszaviauuasifiuninsgu (Stondard product) W&
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msfnufisynranisnasauNAsURELT wudilinuaauensreduadne

Ay neaan (p>0.05) (AIRMN9NT 4.7 an9197t 4.8) wazidanBeudeunsinnia

Lﬂﬁ'ﬂuuﬂm‘qmﬂﬁwmL@@ﬂ'ﬁ:ﬂu%ﬂméu (UP Gel Pack) )n7 5 W1l azifinda goumgi
gﬂﬁ
%

8) wiAganugoigAvasaalsraudndas anaasindiAdssiuurnealszauson

rosantazauiaudes Wingainlndidssiuuriuealszauiouuasiuninsgiu (

]
=i

<
UWAZIEUNIATTIH (FUN 9)

A1919% 4.7 Wasuifigunanisnare L M I uNRMINIaINIsI LKA alss AL e

(UP Gel Pack) izufiuiaatlszaudauuazifunnsgiu (Standard product)

Temperature (°C)
Variables p-value
UP Gel Pack Standard product
5 minutes 39.50 + 0.74 39.40 + 0.69 0.715
10 minutes 40.85 + 0.66 41.40 + 0.84 0.154
15 minutes 42.25 £ 0.79 42.60 + 0.51 0.320
20 minutes 44.00 + 0.66 43.60 + 0.45 0.132
25 minutes 4410 = 0.56 44.05 + 0.36 0.690
30 minutes 44.00 + 0.47 4415 + 0.57 0.427

[

@
©

@

2

& |
g |
@ —o—UP Gel Pac
eé)

E —J- Standard product

1
ar

20 £

SEUZIRN(HIT)

JU7 8 1W3suflg uNANITNARE U UNYRUNRINTINTBINI9919uKKLI9 U TzALS Y

(UP Gel Pack) Wiguiuiaalszauiauninsg 1y (Standard product)
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A15199 4.8 LWEHUIAEUNANIINARD U NN UNRIMITI89N19 U ALz AL LU

(UP Gel Pack) 1iguiy (9aLlszAuiannasgu (Standard product)

Temperature °C)
Variables p-value
UP Gel Pack Standard product
5 minutes 39.50 £ 0.74 39.40 + 0.69 0715
10 minutes 40.85 + 0.66 41.40 + 0.84 0.154
15 minutes 42.25 + 0.79 42.60 + 0.51 0.320
20 minutes 44.00 + 0.66 43.60 + 0.45 0.132
25 minutes 4410 + 0.56 44,05 + 0.36 0.690
30 minutes 44.00 + 0.47 44.15 + 0.57 0.427
g 195 |
L
& 8
B
| B s ;
é - UP Gel Pack |
(Z’
i% —i- Standard product
i -
e,

16.5

16

20 25 30

SLUSIIRT (W)

4 = =Y o as 1 I
U7 9 Wisuigunan1vARa U NN R UNRINTNZEIN199 9N B sz A LY

(UP Gel Pack) ey iwauszauiiiunmsgau (Standard product)




AUEAMILFNARS FAEINLN UG 44

uni 5

FISUNANISANYA

winlszauSauuaniuiuiuiteninnsdnumanisawiniauasasnsn
WlHaunsaden Tnaineinarnnanssiiauasiivie unsiaaansaussauduliifes
ptnaifien ueslasunsndszauliiedouuazidu uwinsudsvnaaiidudvasns
Uszmalnedofiias intinisdintenisTuinuszauianuandudmiuszmmmin sl
Tiviads wazenauipsannsisnanfidentnoumns Sensinuilliwannaiteaseauion
wazfiusiuun (UP Gel Pack) uusaanidunmsiinenuasnaassdes 6 n1539a (Hud n1s
naspsRsipIRaLszALE LAz NIl narBURMANTAVNIN1SIAUSnETgomg R
nsseAeAaenaRa uasAmaNTAnITINEIgamgRuuRanlsfieuiuealszauiou
wazfuUUNInTE Y

HANTINARBINTIAS e AUszALEBULAzIEWiMLLY wudn nM58319 UP Gel Pack
fitdasrnauresuifafudnlongs fasmniinenienmilmanzassanasinduusiv
walszausauuasiuduuuuiinfige assnuiffinnmaiAnisnaisafindadu ud
iasannuilonrazsineziissfsznauniaindifiunnsineiy doulsenaufidenda
crystallite mmabufinulfs fdnuocluanaegiusdromnuinuaniivsadey dosdariu
nnsnszanadiauazyin i iiazansudiuin Seazwu tuutodinTne wisiudiends uas
ulfedirantien wlidfslinalwaezfdayszneuiiiu aystalite snfign wififgumgi
m'sLﬁﬂL@aﬁﬁTuwﬁ'umﬂﬁqu*ﬁuﬁu Lﬂmmﬂﬁdquﬂszﬂﬂuzlﬂoﬂ%uﬁmﬂ:TuTaﬂmﬂﬁqﬂ
priulaquazesiulamaiuludouiifiu crystalite Susiuestmuwingsiiazans i
i wiislatiannaseusuivgamginis YUszsnm 60-75 °C vdstiansiafl fnavial
msduiintuszninaluanazasutelugan crystalite aamd Aafisentssiniuacns
wasnraufinutls Seligmnsnfunduls (ireversible) uazvintiansazarzutiefingnm
wilauazansdafangu nssuaunisiliBendt “@andhusti’ Senstuaunisieand b
Fuaziintulilnedacdigomgigatuuteinalng dauuteiramiaabiddulsznay
vovazbilaatuluanadvintisansafinufideinisiunduls (32] sadi UP Gel Pack
Fefldnunanaouiaiudnisnds Sutdnundlanadudoruadu e wlsontlam
NN Lmzmmsnﬂ%'ugﬂfi'wmumm:ﬁ?ﬁﬁdw Famunzansanisinymeaiiin usl

grawaiifdmlsznaurasuifeinamilen wasulfelinalue Sduasunisfianszuaunis
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waah hefeiuditigomnige Biduidaieady wnduiiuazneu Tiflacwlaeeude
198 wilgamilafinll uazUFugidnmunseitalfionn Sebimanzandunisinen
iudausznavzsaeausraniauuasdusiuuuy

iainafifdnunsnemenmitfuazmnzastuniain b limnsadtnis ity
masnulitsaanasauaniudueayssauifsuiuden faelifinisfsuuag
Fzaznemanwidefinsfeuasgomg fentsdnunilihueaifidunanons
utfesfudnznasnaniy HEC 8198@18 Propylene glycol Silicon dioxide way Calcium
chioride Tudnsaufivunzan wdniudwivlszaudon wilimhgomn 80 °C waan 10
wft uaznamaapsugusulszauiu wituginanuiuiigomg -5 °c w2
Fale wudn UP Gel Pack fidnenisfimanzansianistianauguifiuusuaafifonnuay
Wnoufsuwiriuwineaninsgu faneoets milemilatunans uazsansadsu
gﬂéwmuﬂq%uzﬁTdTﬁﬂﬂuﬂaqa idisssnnansarans Propylene glycol fananfiduans
fifaeiunsudeiadhainude deintiieauszauausndusiuuunbiinnsudedadn
siude afinnsudtugrinannidu [28,25,26] 813 Silicon dioxide Anouastimiiuansifia
anamfln wazfiganaasmanfigenn duintieaszauiouuandusiuuunbifinns
vasumaadimiiurhairgeu uasdianamiadisdu (18] uazans Caldum chioride fqa
yasnmaafigeann uazqaidanuisiisnuan Sefiaumnatunisanqaienuiuazifia
qavaENMAY YT UP Gel Pack Bifimanasumaafleriluughainieu uaslifins
usraiuinudagdesinnsutugiinannaniiu 120]

\fiati1 UP Gel Pack naaaunisszaaidssuiionfiomisnasananadiag 41uou
10 AN WU BrENAIAS iuARINssEAEAesaRnTA] UB1InTane UP Gel Pack wasi
Fatnedugiilidn UP Gel Pack fanmuaanitliszaenfsssaRamied enuduirgaty
walszauiauuazifuninsgiu aanadosiunisinenessgilan nisssuiedey @
¥iansAnEnaes Sirirgj Cold Hot Pack sianisszaiefinsfiomistuananang 5 au
wudnuHeaUszAUSauLaziE (Sirirg) Cold Hot Pack) TfinnsseaaiAessaRanisiu
pnanasias [39] waranaiiasennisinunil idndenussqinsiansnsanusenas
Soulige faonnfien nusaaaiafl uaznistadou Alifinnssamarasyussqiog
uwazfianaanasasionistiom [37]

wavszausenuasduiiwmilanisdafiteninntiduedrounsnanatunis

$nen Wsanaliusunsieg finsuszauiangminnifleniwaluGeseesnisan
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Unluszaznisdniauidess gamgRfimunzantunisdnun 43-44 aspnaades v
1981 20-30 Waft [11] nsvszaudiugninntfiiesneinisuantussesdniauuun
Weuwduvdemesniautuszezuang gomglfiumnzantunisinunasuinndi 18-20
asrraded fiuaan 15-20 it [14] nasdnundlvinisuBeufeustezioauas
aomgRzas UP Gel Pack uaziaatlszauieuuazifinasgmmudn ilenassussezionn
nafugamgfusswiuaatszauduia 3 anay Tiud uihecudude 2 Falue ualy
Hifiu 4 dalue uazuahadiude 20 wndt smbuingomgiinng 1 widiiuaan 30 wn
WU N)RLBY UP Gel Pack LAZUAWIIANIATZIN ﬁ's:ﬂ:wm‘fumsﬁ'ﬂLﬁuqquﬁﬁ
TnfiAseiuasinenn dmnamaseuszsznaMafiugmgiaesukaaUszauSawi
3 anaz wui Tud urhalgomg 95-100 °C ifiuiaan 5 waf uﬂuﬁﬂqmﬂqﬁ 70-
80 °C iifuiaan 7 wift wudn uazugTn 1,000 Aadans unsaswaaAnaniiuingn
w3nalulnsion 600 Anst iiuiaan 2 wnft wudn UP Gel Pack Sunaliingnmgfifigendn
WANIAST LA BHUAnsinsiup e filadATyneadif uaaslXifiudr UP Gel Pack &
ausaRlunsfnifuiszaaegomafiiinfidssiuieadssauiaun asduninsgiu
sampdpetumsfineneey giinn Wisssuasey AlBvinnnsfnuinadwdes Siirgj Cold
Hot Pack ifieufiu Standard product lagivianqsnaaay Cold retention uaz Heat retention
wudniiflansusnsinmeadRateiiaddey (p>0.05) [39] Asiuannisia Uiy
msidsuifisussazinauazgomgfiaes UP Gel Pack diaMinamaasawinii wudn
gompfRomleraadasiininfifaeiuieaninagiu andn UP Gel Pack fAtdaumay
vaeueudnsenininztanmaiifmnzas s snuacnsseuuandulms
pafn Waiindnniwnadendmivdszaviaudulunisussmisanislaauaznis
snauli nsdnunusmnanarseineananisinen UP Gel Pack sisaauRnundity
aazAne iludasaiummuasdniurssgmusslonions UP Gel Pack Tiflmaay

o K
snEafianiniu
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A{UNANITANED

UP Gel Pack swnsnifimasuszausauuaadufiuuun Aflgnaainfifiuinun
goumnf Diszaaifiaisin uasamanifinssnengamgfivnioninfieuiuesyszay
Sauuanfuuuusnmsgm Surnnsalilinelszauseusnalulason uaztszauiduding
mauaTugifiu mnzdmsulinmasadeundamionsussianigesineg ilasen

ALAINUANEAANTS I uasiisantanendndiag

#iafiums UP Gel Pack

azmnaanistsnduasadaudesenendneg fwnensinda uazsmsoli
Uszauienlisnlulasion uastssauiudaedidu snnisdefisnadenen uazamnsn
Wy arneesutioiudnlznds vintiansuwunisninuazdona tinnatiuruszauion

uazifudinflonguanadntion

fadnauaciaisuaune

1. faqifuaunavas UP Gel Pack fiflesawiauazguuuuifes felimunzansie
nssnenfiflaunatng u vSmndsdauans udiu saunnsinenadadaluge
Ailsfamnafinarniane uasaneguuin e limsssanssnumidionsineg

2. winlszausiaduidadiabudasnsmauiein dudlailuusginnansudn
udinezlimnansaususudnetidndudanlfainanugdousassmeunesiwmis

3. nafinutua i FinnnsfinungamgRRamiuemenguiiddyinaanangtu
nmuund FehmnilulatugatshwindatisansasinifunfinesssSananes
aomnAfiiudandesauiuly tunisinunafsnasinuntusanadasiifigudned
vanaedu aRnasnnigefiresmidy

4. marnutuadsigalilifnundn UP Gel Pack fiuszAvBnszaziaantunsty
anuwining foiuTunisneadidaluassdnundassreziaantunnstiom nis
suaundalunnstiiom

5. iadnsflauazansiafidantnednia wazfaeliinantuniadede dadulu
nnsAnEnaTedaly AesnuasndangUnsl iadaefla uazaaiafiliniaxneu

N5ANYA
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ﬁ“ g : k4 o 1 §
6. nsAnuluasefiifuReenistuguiaadiuuuy uazdihisinnsfinunluigas
[y 1% 4 | a1 o L o . . [
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