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drurj:cnoulur{riuroa
uonornst':uriirfi'rgrrdrairutJ:vnouua-n6oar:rioroa lunt:ra'onl{'ar:riorraduriutfiot

ttoqtoafi6'olnr: dlorol{ar:riotoauarusYruava'rurj:vnou6uirildrEJ rdu ar:rfiunrrudldu
i-Aura1:[fi iln?1un{st-r ar:nuou rfl us1u

1. ar:riatoa (Getting agents) [15, 19]

ar:riotoalusl"r:"urf,u16'r4sl organic hydrocol.toids raio hydrophil.ic inorganic
substances d.r getting agents urlsl-?lirufirfitflu suspending agents uas emutsiffing agents
'{vq ig r < , .ja oD \e
[9r tuyru0vnal?n{41:n0t0atailrs?iilutiLtLu0tliuynlilrr'till toun

1. Sodium atginate d'lutJ:snouradnrflurndotor atginic acio drtf,u potyuronic acid
ldtrnarrairuilsla (brown seaweed) td'rf,uar:rfiunrruufinuEoar:rioroa 6'rnrrurdl{u 1.sozo

drlrfirfrn fluid gel uasfirnruuiu{u s-toyo l{rfluurduluururfirufli sodium atginate fr'ol"Lri

dispersing agents ttiu gtycerot, propytene gl.ycol. rfiaflorrTu sodium aLginate d'usr-rrfluriou

rirlu.r t-rTu.:riolrsodium atginate fi nrT uraf, orur nfi 4 orua-r n 1 :tnE uilil :vil 1 cu 1 rirTu.r dn zq r-rlu.:riol rI
a ) u lt d xe d r a oun?1ilufrnncaora.:runrfi d'.rriunr:rniulli t 6uriourirlrl{ nrrlrafiqtsilrnfianfi pH il:vlrru

7 uavnrruufinovaqalfi pt-t rirn'jr 4 ra$oq.rn'jr 10 uonnrndnr:rfiarroarguffurJBuTru cation
t e 4 - oqe t r Z ous ) a !rriu d'rfi catcium ovrflrhiroahiavarud'ruacy{0.ld'r1d'roafiutrfru toa catcium atginate ldldo'

fi'u uar a fi rtJ u n rn : r vd r u q o{u t o r rua r ua va u r u uru atd
2. CetLutose derivatives td'oTn purified cotton raio wood cetlu[ose rjtu,o'orurJar

drun:vu':unr:uxtnfi fido6fiofinrrlnrd'rrioar:oir.: 1 :rlvt'.:vruoionr:nirgtorrdo In:rair.r
d:snoufrru basic buiLding block, anhydrogtucose unit fifinr:uvrufidrun{r (substituent)

t u . .. . d . ! tu , i c,rir.r1 orpriudto.r cettutose finrruumnrir.rfiuo{rYunq'ufirflu substituent, degree of
substitution (DS) uav uniformity of substitution orivr'uiffrt{lrn1us1"r:-uurururrfierarirtdrrri

- Methyl.cel,tutose (Methocet@) tflu nonionic cettutos" ararulu#rr6utrjavaru"Lu
lu 4 - a t o y vrjriaura3o organic sotvents nrruufiorrortranunnnrrut{r{u, degree of substitution,
3 -s d, u a i 4 . -- arjrrarinlltana ttludu iluarutn:ort5ilQlnn?1il14fier ts centripoise (cP) oufi.r 4000 cP ffio

, Y'u a o u d, e .. 'o e ooud, u u
n:raluludlfnoctfrnnr:{ud'rrf,ur{ou (tumping) radnnr:tqriurrvd'o.nirhitflunpirurjriou
(90oc) rj:vrrzurafifluaud?urouirfiovl{riou uiorflunrl'rrfru#r6.rrgruuYrr6u (qoc) 6naoflu
fl 1il d?ua{lil n uxua ya 1 u rf, ut or rua rla rra shj i.: *a.r

- Carborymethyl,cetLutose sodium (NaCMC) rf,u anionic potymer Tnuiirurufi
jv

uvrufidru carborymethyl. group (Degree of substitution, DS) Ltaun?1uu1?toflilAtiloilirt#
drdarnr:avalu n?'rxufinuacn21ultd.:ro{rnartnnsir{flu araruturir uu pH dr.: z-to d1rJ1:0

rfiunrru116110{raaldTnurfiu At*3, Fe*'fi 3 nrura{in 6o

1. nrruufinsir (Low viscosity) 6o 2o/o Na CMC sotution n?1ilufinil:vrrru 25-50
cP

a tgi nate fi n r T u ra fi or u I n fi 4 ot u a-l n r : rnB u I il : y I r cu
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2. n?u14iinil1una1.: (Medium viscosity) 6o 2oh Na CMC sotution n?.luufiel
il:vurcu 400-600 cP

3. nrrura{inal (High viscosity) 6o 1% Na CMC so(ution nrlilufiflilry}J1ru 1500 cp
asalu [0l Luu1:aul'taclgu n?']!uiJnafl a{tilooruuniitfrunu tfr nnr:nnncnould'firfr a1:fl ?n
mineral acid u.actfio.:n']n CMC rflu anionic rrir?u6lr{rfi'uhi16'fi'uar:na'u cationic r.tiu
Quarternary ammonium compounds rflufru nr:rmiuln'l:rirlfirflundru gtycerin,
propytene gLycot iiru'lurSnfiouriaurfiurirovriruflo.:rYunr:o'uqr-rrf,uriould'

- Hydrorypropyl, methyl,ceLtutose (HPMC) acarukTluu\fiuuav potyethytene
gl.ycol. triacarulu atcohol n.:d',ldx pH 3-11 rfinrf,unald'rfiolvin'lrufoufi so-qo oC finrrn

1urafinraaru:vffurtiu Hyprometl.ose 20, 50,125,450, 1500, 4500 rflufr'u
- Hydroryethytcel.tuLose tf,u nonionic ether derivative of cettutose uru.uti,

Qlaulurieloruunfrnir.: rrsilri form get luqrura4fi4.r{uuavhiavarulu organic sotvent
a. pltoramer (ptrrJnic@; "tflu 

series to.r btock copotymers firrfinorn
polypropyl.ene oxide btock (PPO) uu:nod:vra'hr pol.yethytene oxide btock (pfO) d.r pfO
bl.ock tflu hydrophiLic uav PPo tfiu hydrophobic rfluldrfiar:rioroa a',:rdror.rufin ar:
m'ro^rTat'uuavaT :rirutfilnl:avaru (sotubilizer) fi'frul],{rfiuar:rio6o potoxamer 4oT
(Pturonic F-127NF) d.:t'fitunrrurdudurJ:vlrru 10- zox uiail'nfil glycerin uiaar:il:crnyt
aromatic organic chemicats ovdrlritoafi yietd strength ln"l,r,*, roaaut:nrfJu
thermoreversib(e 1,{td'6ffurrarah,Jlraftfio.:ornuu'jrn:vq'u epithelial. growth factor rravfi

-o.j o Aqrualf6frtulrvrYutBo mucous membrane finr:lt'I,usl"rfuururur.rfirrarilna'l anti-
inflammatory d1{tuti'o.tnarntdu Dexamethasone, USp donr:6r Decadron@ (MSD) rrac
nq'l NSAtDs rirrl

4. Chitosan rfluaqri'uifto{a1: chitin fitdrrnrrJ6on#niil?n invertebrates druurntd
01n crustacean oroluriruucal:asalun:orfi pH n;r n'ir 6.5 rfio.:oTnfirJ:s1u?n 6.:rfirr
incompatibLe riu sul.fate uav anionic water-sotubte potymers i:ru.rru'jra',u'.tro,ion.,,
auruuruald fi nr:l,fi'tunr:rirrfl uuaiuikiludvfi rrari.r

5. Cl,ays Ctay minerats ldrflu hydrocotl.oid dispersing agents rf,uar:fifiIn:.rai'xfi
Gun'jr Montmoritonite structure fi ruanr nruaxuTn o{ Thixotropic flow rfi n rfl uroa il:vn au
dotniuurflu dispersion ffti'vrr.:mdtn::ufioqj I tfindo Bentonite, Hectorite uau veegum

,!,ntruunnnrIto.rvtr-.:arun'r6o d':urJ:vnout0.1 meta[[ic components ],uln:lairI
addiErniuu ctay dispersion (magma) 1di6hJ:uar.: ctay afluusriouuiousr16on :0lfr'ar.r

urdruu:nouriou i.rLJ:ueirusiolilrfio,.r.rulollurerud'rirnu if.rd.rU z+ drlu.rrfiol# ctay ila{d'?
tdufi dispersion r,lia magma firsriuulfl{u1u 1 n?:tArt preservative

n r ru uilriut oran ctays frt{rilu d is persi n g a ge nt
Bentonite USP 2-2.5% w/w
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Bentonite Magma USP (5%w/w)
Veegum l-2 96 w/w
Note: l,u pH fi rf, urit.: bentonite e v [!dot{ n? l:.Jrafi orfi a.:,f,u

6. carbomer (carbopot@) tfluar: potyacrytic r.t ,flruof,,ur': hiavarrr.l'.r fior.,u
.4 q v , i o o . e 4.tUun:nlud'rlo.: l,leitilodrurli'rlritf,unarrdruri'r{rliu sodium uio potassium hydroxide,
triethanotamine, tromethanine (Tris-amino, Angus Chemical company), aminomethyl

(8) 
' {, i< 1 dpropanol (AMP-95-, Angus ChemicaI company) os16'ar:fiin?M4unuasnalutuuraa{?{

pH 5-10 dlfirj:vf,vrBnrnlunr:rfiunrruufin6r4orluanrrvrf,unar.: n?1ilufinanarrfiofinr:UI
tfiu sal.ts 6u 1 ilo1iuu3$u Noveon td'r(zuuror1n-uiirfiotfiruurvaurYunr:'L{'tusl"riurayrfiil

q o larJ:cf,uBnrfltunr:n:vo'tud'ruavntrunrd':tuol"riuir.: 1 urrniuufitd carbomer trinr:hiqn
tta{lfll1uxstfinoxidation irunr:tfil rOrn @.l%w/w) carbomer l{ufluurdueirraYu
I u brica nt @.3 - 1%) ua s1u gt"r iu u I vr r fr r rari.:l{tu n ? 1 u r{! {u 0.5 - 5o/o

7. Potysaccharides alno::uu16 n"rotjr.:tdu Carrageenan tdornarrairuustaf,unr
(Rhodophyceae) nltur{u'ilufrt{rfluar:riotoa 0.3-1.0% i r tfiordo kappa, iota uav tambda

i a r io rcarrageenan fr.:ilnrruunnsi'1.:vl-er'ruuil{'r,0.:r4il sutfate uavnl:fiu;olilu'ra:,j anhydrogatactose
v{u'il kappa-carrageenan (K carrageenan) fiqrualuGrfluar:rioroafififiqor rn:rvfi ester
sutfate 25olo tLCIvfi anhydrogatactose il:slrzu 34Vo dlu iota-carrageenan (t-carrageenan)

4 t \utfluar:riotoaki trucfi lambda- carrageenan (1,-carrageenan) hirfiarrfluroaki' rn:rytilfi
an hydrogatactose luTn:lafr.:Iulana
2. o{dil:rnouatu 1 rdu

- n:ufl1uul fioutdrih rrdorold cosotvent du 1 trt tdu uoanoaod, propytene glycot,
gtycerin, potyethytene gtycoL 400
- aliCIuolJ ttiu methyl. paraben, propyl. paraben, chtorhexidine gtuconate

- J o q vu o u t u- a1:tlliln?1lnu-rlfidusiriu ttiu ar:firuoonfrtntu (antioxidants) rtiu sodium EDTA

UdOUuannl:totulln'l:ut0a
t. rqriuurxarua

d,44utlrdn1:tn5uil organogets ilnr:tniuun6'ruurfrfrr d':unr:toriuu hydrophitic gel.s nodrloifrt{
rniuilei, ul,uqiavarur,rEovro.:d'rluurr uriororfionr:rttunrirhiri'r6rrfiorrf,uriou ([ump) 6rn'r:
l{ar:drun:*]o.ur-, (dispersing agents) rfrlriar.:urrtlunriuui, ;i;.";; ,i, "i..n", .rd,,
4 - f rt qv a tu v o j a, A )u.yi.:tdldralhjnuaralhivrorn-ruqin'or:vrTor:ci.:nr:rfiorr,{0.:ornrsfrlrijuf,.rfihid'o.rnr:luurl
oerfl 1iln:iilfi ail1{rn6al,.ldil uuuqfUryl nlFl

2. rniurrurur uil.:tdvrarun:ni frid
Z.d,'o,- r.l{ulavaruririru tiJunrir.iru tqiurloruava'rurJ.iutlurirrjBlrrurFnriou rrfrrrvt

at:aualua{trjtutruvfiuoauroiu'rna.rsr"rtrl16ufilir'L#urn:vor uhjturoa ruavriol ffu
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u I C ; a a { d qv I I o uo

n1:fl0{n2au'r!!4il?11Jo.rilaatilo:14:0ta:uutnatua[u[a5an0u asa1uil.:u1luu1
Ctvatfinriouudtrufldila.:1uraa[ua nunun:rfi'{a'l:aualuro{eY?ulnrunluvl'1[eatua

3 'o, Z qu a u u I u- at{ u'ta ua 1 ud1 [[ei ttJ u nrirldrfi nrio eJ oio.rrniuu fl lia va lu rtr urriou Io utdaT :dr u

n:cn1ufr'tfiluu1va!riou udr6raraua{turnatuflIrusfiu-ry{o':d':hir6ld rfioItT nfir
udAu

11 o n n? tgt rJ yl t rar o vlirhir.r a u r{r ffukiu r n
f, u qu J- fl{ulaua1ud1u1nilln fio{{:vuutfiunl:asaruoix 1 (Sol.ubil.ization) riou rdunr:

ld:vuu coso[vent rfi orirlv1ura u a 1 u ud'? 6{rir:r r arau rYu lna rua
3. a1:6u1 tduar:nuou a1:6'1uoonfirn{u ar:rrsirdrrsirnau rar fiulr6ua{,ur0aluatuflruyfi

!, I u 1 a .i i q u u u tri.rhina.:nru5oacarureruyr !fl a Lun1:rr1 nunurna ruarfl utrfui'ir u

vd<anuilct0{t0aun
1 . n.:an1nfr.:u,fi 116'na oorar u n 1:1d{1u

I

2. t{a r : ri o m alurjiu r rurio u fi a n fi a ru T : om'rlfir fr n ro a fi n r qr-rld
t

4 t r .i3. n?1uilfr ohi uJa uuurjarur n ffi ouJd uuurJa.:o ruunfi n1:rfi u
4. hifinr:rjurf,ourdo
5. vrrirulilrr,tfiu2[14uovr4uJ
6. rJaorrJriou6'ruT trioeirr:'rnrir

v t .i o o u \vd c, I7. LtlnuAl:oul,ua1:ULFro t1,U preservatives, surtactants LUUnU

ilryrarlunr:aBnroa
t. iduu!,-io-(dr,uo{o1nraailn?1ilflud{fun15rJdlJd1rn1uun{o1nuilannilfliln?1ilufinil1n ovlirlri'

ut ta1:n:uo1uer"?hiarirralolurfiorna i6fiualrvfiao6ori, ar:arallurir.:firoari.:no.:d'r
c,a i
LlJl,9rltvt

nr:iluc,rau1ufii rfJurraruru drl,finrrur,rfi rrana.:1d

3. roarfluaranrYrurfla frrfiar:fiavarutrirauorfiu.:rHnriou oslirl,riar6ornirudriutd nir:rsu
I

fr'a.: u'rl,rl'a r : a s a 1 u o d'r { a u u : ni ri o u ril il 1,.r a il rTu I n a tu a!

4. n1:fiv'lo{orn1fir.rd}roulurlfinnirur{ uonxlnnudrhizufiqrnirudtriaruruud'r u-rfip.rasia
U

nrlrtn{rfr'?ta.raraorrYcuddnriru lu:vr,l'irrn1:ilaxliln?:iluu:.r orot{a-.rararluuu
6flfu1n1fl

n1:il: J rfi u uasn aunr q fl nrvr rn f,triruEi
n1:n?unilnrun1flrna'trirurilnuvr-rtrjtfiurrio.rrTuvrnrYunoul,unr:arFqroufiraranfirudfr.r

rTL{ firnr:finr*ruavrJfrffin1il GMP (Good Manufacturing Practices) tornr:rufiorur loufi'rtil
) J " otv! o u . u d r o o - irfron".rsl"riuldrilurnatdsunurnruuonudrnr:!nr:rJ:crfruel"riufildTorui6oirr 1 6onr:uoaou

nrrrrn{sr-r (Stauitity tests) InurJ:vrfiudnr*2vu1{n1un1iltorsi'riu utiu nfiu fl nrruufin nrru

2.
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.AfuAa.u[Uun:ntl1'tuaua-nl*tusfrn?:autilugtlu;rJuuutaw#tnlrudriu 1 rriu frrrflua1:lri1?u0tunoufi6j
n?:rnq caking rflu6'u n?1il41il1:nlunr:uain:u{..ruuufi?uu-{ nrrufflnraa,.ril1 n?:ri1n1i
Ynaoun?1}Jn.rd'rfioruranfiri'od.:qruranfifiuaurcaufinr:mnaoua'rraiurJ:vril61ilu 6o 30*20 oC
Agootifrnrutudut{vtii 70 t 5% uacuuutil (Acceterated stabitity testing) fi qooc dnrrudufr'un-vrd
75% luur.rol"riufirf,udu-aduuiotoa n?:?i1n1:yrnaouuuuaa-uqruu4fid'?u (Freeze-Thaw
rycl'ing test) Inuoraoan[uuanrrsrsurYueiiiu ororirfiaruu4fi 40- zoo - +s oc fioruunfray
zq drlu{nduhjurodr.rriau 6 :ou ,unn',ndor:rj:rrfiunr:rlurrl;urr.,rfiorlrrrnurl#;H;.;
no.ror"riufil6'dloroldnr:mnaoulu tn vitro uio tn vivo

drunr:nrunrnunlilto.:m#trYzurifiara'nldluusiavn{.:nr:finr:il0aauu1 % tabel.ed
amount ta.rurlusl"T iu raunl:uotaauurroatriyrurfi.:rarrJiurrurdofirJurf,oulusfriu;fluoeirTu

IAI,Usiriuururiavtfin USP rirraundrraiuurnruuondrflu non-sterite product rirrnurdado
Pseudomonos oeruginosa uav Stophylococcus oureus

n1:iloaoun?1ra{dR'lv{t,o{u1?tlytllfieurildrf,unf,nrisuq{d,rrEogrJ l2o, 217
alannruflulilunrunluuulunlatdntlruriurfrldurn:EluRrun1il n'lruilaootn"u finrrunlu d .t-.---t, v , .^--^-.^--.-i-=-"1-*i__.. - q jion?LLauilu:uau0n1fl [unr:5nurnlunu:ne.tanoun:vvr".:fr.rfi0f1{ nr:tnu:nu1u1[uytytrJailuflrJ

uuror'',r6'rdiriru',ra, ovrfrt#rfinnr:rf,ouaaruto.rd'rurdrd'rud.:firflnrrrdurourrr..ro;;;;;;
ddmrltnfruavfrrnrn drhirJ:vf,vrBnrnlunr:inurana.:ttavo'r{r,nlro.,rldrroarufiriotrirfrrrfir*rio

r r{u - & 4i'x n r u1 6 0".: fu n r : fi n u1 n ? 1 il n.: a n 1 il r o.: ar fi n rYruri'u r i.: r f, u d.r fi rir n'rg

nr:finurnr1un.:anliltolurururrfirufiil:vnoud'ranr:unaautruutd.: (AcceLerated
testing) uacn't:unaouu,uuan1tlo3.: (Reat time testing) d.lnr:vrnaouu,uuti.: rf,unr:mnaoulu

d ,quanrrvfrti.rlfitfrnnr:aarufi'rraiorila'uuuila{auilfivrrrrnfiraioilf,ndto.:n-rurrirn'ryrataarfinrizud
s c q ; | 1 a w $y tqu,lnuInu Luelnl?uvl:uu:nlJ1nn?1n?1iltiluoir {oryafr1dtrnn1:uadouu,uuri.:l{rJ:vduanrrvnr:
tnuilltnnn1{i1nn1:tnuunFl ttunl:tud.: nr:tnaouritu tiluqt'u drunr:uoraouu,uurcusul?tflu
n1:vlndauluanl?cn1:r6ufi:vquuaarn riouafild'ornnr:ylotaauuuuriluavuuu:uuvu1?

o qu
u 1 lJ 1 tt u : u n o u n 1 5v1 a 1 : u'.l r',, n., rtdu r trr n : I I

?-.___{ ! d --9_!, rt 3 u d a u <ytunl:uufl01luvlvluuu0l15uur Lurluu:nnorilara n1:uoaoun?1iln{anlfltorr.ta mnlrudvr-l
lluutd{uavuuu:vuvu1? Inuunaauotjr.:riou s {unr:araor dranrrrnr:ilnaouuan{d'.:n.r:rlfi g

err:r.rd 3 f, n'r?cnl:yrnfl ou [[aunrudt ornr:vroraou [20]
tunn15
iloa0u

an1?Yn'l5y1ndau t?{t?a1n1:uoa0u
0u1{uau

dtn?1iln10{n15ail
I

n?4u1.:
ltuuanlyt
a5{

3oo c*2o c/75o7o p g*5o76 g11 24 tdau 0,3, 6,9, t2, 78 *au
24 tdou

Ituut:.r 4ooc*2oc/75%RH+5% RH o rdau 0,3uasOr6ou
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v a u eu-t_ -9 j .,i y ., | , j,n1:u:vllluRilanuuuta{ildnnuri h4tj:ctiluyr=rrarriuduuavluuoiavdr.:rrarfrdun".:odr.:
dT u iu u r yr r vrT .r fi r rari.rhirj : v 6 u

- f,nurusn1uuonfifl.!tnq16'rriunr:uundu nr:nnnunou n'r:ril6uuttilarf, nFu n?1illfiuu
d1!doavaaer:uu n?lxruutuot 9lu?rlufl o{rJdnr1=rufl rilunu

-pH
- nlin:ve", u r-rt'. (resus pe nda bi tity) rriuSrJ uuu u 1 rrfl ?uny n ouU

I- n?'[J14U0l

- 1U1nttAsn1:n:JQ,tutu.t9t t?iu:iluuuu1ut?uotvnou!
a a F u o o I j-- n1:?tn:1y1414'lU:il1rumrurdrnquSoar:frtnoo1nn1:aa1ud'?
qJ- n1:i[n:rc]iurili!rrua1:0uailttav antioxidant

- Microbiat limits
- Weight loss

| 1 I q-.^!r--_^--_- 3!, < u a u . , d0u1{L:nn1ulutunOun1:rduu5or{ruu'rardnnJru?iu1yt1vt1{il?l4rI.: triuniu roa Iat'u 1{
n1:vl016ouuuuan'l?cld{ Iorunr:t6uarfiorrYrur{vr-qruranfiiour6ua#uri'u (freeze thaw ryctes) rdu
rfiuviqrura4fi q oc u1u 24 drlu.: ornrYurfiufiozuunfi 45 oc u1u 24 drTu.: norrflu 1 rycte
vlnaouaEj'l.lriou o cyctes InuuJiuurfiuuqrudnuucra.:HanrYrur{orrufineilri.r.rd'ufir.:arriudu

l!rttauffion5ut?a1ilnaou frrqruranfi :vuvr?a'rn1:rfiu r,lioiiruru rycLe duaqjri'unr:riruuorrorgri
, ra.Eavua{uflunn15
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uufi 3
4 a.la s

:J[UUU?6'?OU
(Methodotogy)

o- ! a u
.rrui,i'ufrtflunr:i6'ut€.rvrrra0r (ExperimentaI research) Inunr:frzuur4n:ol'riuurfiu

roa Ta{u uacniu ornrYursriuuu'ril1n1uuonro{ilriorlJo.rfitauutvr:'irurauT io d:vrfiua-nusuv
fl1{n1un1ilttavilnaaun:runrfr'rl,uanrryrirto.rsiT iuurduuaruiriru'.lr.n1uuon

innuacaUn:oitt

t. High performance liquid chromatography system Waters.
2. UV-visibte scanning spectrophotometer Shimadzu
3. cotumn (reverse phase cotumn C 1s:4.60 x 250 mm) Phenomenex
-Ju44. [n5o{inn?1u14Un HMKE MARS Thermo Scientific
5. rnCo.:d.:h'lflrt0nyrnfiuu c n"rru,rrir Mettter Tol.edo
6. pump Gast

7. degasor and sonicator Branson

8. water bath
9. cettutose acetate fi[ter (0.22 pm) Sartorius

10. quartz cetl Shimadzu
11. tnn:al mobite phase for HPLC

12. n:urrlt nto{ flu1n 0.45 prm for organic sotvent Mittipore
13. n:vnrunro{ flu1or 0.45 pm for aqueous Mittipore
14. pH paper

15. micropipette turo 200 microtitre, 1000 microtitre Genex Beta

16. Thermometer
tz. finrnoi
18. n:cuonn?.r
t9. uvirufirnu
20. n:vrj nuri'rrjT n nirr
21. Iniruacanlni.l

d1:rafi
1. ar:ar{ntorfi ta4uln:'jruraur{o (Lun-rlira va1u ethyL acetate)
2. Liquid paraffin
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3. Gtycerin
4. Stearyl atcohol
5. Bees wax
6. White vasetine
7. Hard paraffin
B. Paraben concentrate
9. Purified water
10. Stearic acid

11. Triethano(amine
12. Propytene gtycol
13. Cetyt atcohot
14. Cetomacrogol 1000

15. Mono basic sodium phosphate (Sodium dihydrogen phosphate)
16. Citric acid monohydrate
17. Sodium EDTA

18. Aracel 165

19. Carbomer 934
20. lsopropy[ myristate
21. Cremophor A25

22. Gly ceryt monostea rate
23. Siticone oil
24. Pluronic F-127

25. MethyL cettutose 1500

26. Propytene gtycot

27. 70% sorbitol sotution
28. deionized water methanol HPLC grade

29. acetic acid HPLC grade

30. acetonitrite HPLC grade
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:stfiuui6io-uuil.rrf,u s eiru fi.:d
, u oe ! s u d1. n1:ilFt|u1911:uu'.l11u[na [at.uuavn5lttaunt:ylFtdoun?1iln{d'?yt1{n1un1y{Totuanl?utd.i
^ d - v .'i2. n1:tn5uugt-'tiuarururlfr?uu".!fiataua1:an"nn1nailuluz Curcumo cf. comoso Roxb.

ua v n 1 : il n a o u n ?''l il n.: gt"? yt 1 { n 1 u n 1 ilI o u a n 1 ? v Li {
^oooaj3. n1:il-olu'rgr-1iuurn5ufrara!a1Tan"nn1nduulil: Curcumo cf. comoso Roxb. uasnr:

il n aoun? 1u n {9t"?yt 1.: n 1 un .lllIn 
u antr v til

-!suI' n1:T{9Ilu191'l:uulliulaa [at.uuavnilu,asnl:ytFtfloun?1un{6'?yt1{n1un1ilInuan1?uti{
Inufinuraraflo.!art6il:cnoulusfr:"ufifisioa-nurucyrlitnlunl?rro.:sl"riuurdurriu tfinuasrjil.rru
ta{fl'l5riotoa tfrnuavrJsilrruto{innrnriruiu ar:rirdn-afluttac stiffening agent lusl"riuurdu
Iaduuavniu n'rr16onqn:sirYuornnr:iloaaun?run.:fr'?il1{nlunlflToruanr:vrdrlorur6ufianrrs
four6uadunlu (heating and cooting rycl.es) rfiufiqcuranfi 45 oc u'tu 24il'rlu.r ruavfioruunfir u . r- _--_ri--

4 oc u'tu zq ddu{ finrflu r .v!f" lirvr'rdu 6 ryctes orntfurJ:vrfiua-nuruyyrr.rnlunly{r,1iu pH
fotdru pH paper #nuzucrdotoa laduuauniil f, nrrrarur:otunr:#rrurroonl6'iru
(washabi[ity) nrruarur:ntunr:uruufirrarir (spreadabitity) uaun?1lrTu (greasy) nr:rJ:srfiu
a-nuilvu1{nrunrnovil:vffiurfiotniuuraSotrari 1 unvnruua-rnr:uoraoutuanrrvri.r

1.1 nr:r[nrursl"riuurnsutoalnufinuT arato.:at:riana (GeLl,ing agent) qioa-nusucytrl
nrunrntorcl"riuurn'u

nT :rrd 4 asr:ol"riuurduroafi rJiuuJduutfi n

1. rfiald pturo nic F-tZ7 rflua.r:rioroa
nicnlu Pturonic rlzt luiuSu nunaonrrar rfiu gtycerin nrnu'u1ilut1udr6u zq drT!.: rfiov I oo.y.__.. - a A !,*r1 -) ay !
tnnv'10{01n1nuavlir [utoanolot1rtfrlfr rr"lfrl Lifrqmanilriolriourir[1JrJ:vrfru#nuruyurrnlur]1Tl
tta vu Fr 6ou nrr r nr rYd,uanr ? u r,i.r

4 1:UtrrfiuroafirJiur uavilSrrruat:rioroa

drurJ:rnou flal (o/ow/w) s&
14U1Vt tU9r',l:U

G1 G2 G3 G4 G5 G6 G7 G8 G9
Pturonic F-127 10 20 30 40 Getl.ing agent
Carbomer 934 0.25 0.5 1.0 GeLting agent
MethyL cettutose 1500 2 4 Gel.ting agent
Gtycerin 5 5 5 5 5 5 5 5 5 Humectant
Paraben

concentrate
T 7 1 1 T 1 7 1 t Preservative

Triethanotamine qs qs qs pH adjusting agent
Purified water to 100 100 100 100 100 100 100 100 100 Vehicte

?En1t



2. rn'01{ carOomer 934 rflua.r:rioroa
n:vn1u carbopot 934 fiasfoualluurr (n:clrul,ulni.:) rfiu gtycerin ornrfurfiu
triethanotamine rfiorJiu p.I !fi'td'7 nuru'r 1 rfi'orJorrYunr:rfinr,larornrn rfiu1ufr'.5rdrr+,
yrlo.rl,|,aslfi'roavro.:or"r16rifi i#or*.,t{;q*r,t4firi'a.:riourjrh]rJ:srfiua-nuzuvyrr.:n..1*rnuurrruu,
nrunrfirluanrrvrdr t !

3. rfiotd methytcettutose 1500 cp rf,uar:riorna
n:colu methyl'ceLl'ul.ose 1500 cp fiavrioutut'lfu, nurfiotri methyl.ceLutose n:vorufr'r rfiula,id,drtUud'luvrtufro nuotaorrrrarrfiolul# methyl.cel.tutose o"uniurf,uriou rfiu gtycerin uavo{.:d.:
t{dqrura4firi'o.rriourirltjrJ:vriua'nurucvrl{n1ufl'rruacilnaounrrun.:n":l,uanrlyrdr

1 . 2 n r : ninr u r nh iu u r iliula dul or u fi n ur ar a r o.r a r : rir 6 ria t-u ( E m u t s i flT i n g a ge n t) u a v
s tiffe n i n g a ge n t ri o a"n ueu c yt t { n 1 u n 1 il fl o.: sl"r iu u r niu

orr:r.rn'5am:el"riuurfi"uIat'udttiunJa'uurfi orro.rar:liroriat-u

dzuil:cnou
an? o/ow/w)

v*r
t4u1vt tu9t1:uL1 L2 L3 L4

MineraI oil 10 10 10 10 Emottient
Lano(in anhydrous 2 2 2 2 Emottient
Cetyt al.cohol 2 2 2 2 Stiffening agent
Stearic acid 2 2 2 2 Stiffening agent
Artacet 165 2 Fnq!1&ins agent
Brij 721 2

lle_mophdr RH-40 2
TWeen 80 1.42
Span 80 . 0.s8 agent,
Gtycerin 7.5 7.5 7.5 7.5 Humectant
Sorbitol 70% sotution 2.5 2.5 2.5 2.5 Humectant
Propytene gtycoI 5 5 5 5 Humectant
Paraben concentrate 1 T 1 1 Preservative
Purified water to 100 100 100 100 Aqueous phase

irli[siftins a&ent

LT
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fl 1r1{d o 4 m :ol'r iu u rdula{udr..liu uJH uutfi n ua vrjBr r zur a{ stiffen in g a gent

drud:;nou
flaz (o/ow/w)

y*or
l,tu1il[un1:uL5 L6 L7 L8

Minerat oil 10 10 10 10 Emottient
Lanotin anhydrous 2 2 4 2 Emottient
Bees WaX 2 2 4 4,

l'. ':r.it.. :ir
Stebryt,atcohot 2 2, 4 z
Artacel 165 2 Emulsiflline aqent
Cremophor RH-40 2 4 2 EmutsiflTing agent
Gtycerin 7.5 7.5 7.5 7.5 Humectant
Sorbitol 70% sotution 2.5 2.5 2.5 2.5 Humectant
Propytene gtycol 5 5 5 5 Humectant
Paraben concentrate t 7 7 1 Preservative

Purified water to 100 100 100 100 Aqueous phase

AdaE.-2En1:!n:UIU1Y{UlatU
. u Z u ;" v )a
f . innrnrirun - uaorJalrfrriruurfrtilu stiffening agent, emottient, emutsifier (ArterceI

165, Cremophor RH 4Oraio Span 80) Inuuaorotrua'rsr'uonraaouruararhJslsr uaouuu
water bath outrioruunfi 72oC

2. innrndl - rrailalrfidrr,rrirfirf,u emutsifier BrijT2L r,lio Tween B0) uav

Humectant lurlr lrinrruiouuu water bath ou16'ouunfi 75 oC
r!

3. tvrinnrnfla.:luinnrnrfiriu nusiorfioroukiqcura4fi qs oc rfiu paraben concentrate
via

ua?nutun:vvr{LUu
4. urralun'r{uvrjrn nir.r

Strffening,:.ei giint .,
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1.3 nr:firuursl"riuurfiuniulnufinulararo{6n:sl"'riusioa-nuruvyrl{n1ufl1ylrrouad,
!

rd z an:siriuur#uaiufi rjiuuJ6uurJBurcut

Adald?on1:rn:urulTtuatudn: Cl C2 ual C3
Yui"y)a1. ionlnUr[u - uaoual:frtiruirfrtilu stiffening agent, acid emutsifier, emottient

uav antioxidantToruuaailn'lilGilo"unnuaailrua?a.:hjsir uaouuu water bath utdIU
aruunfr 72 "CIU

3 i o u )a2. ?nn1nu1 - alailA1:vlvl'll4u1r4tUu atkati emutsifier, humectants u,ay thickening agent
q Z ru vlurir trinrrufouuu water bath outdoruunfi 75 "C

3. t m?-m n'l nux1 a.:luinnr nrfi niu nu qio rfi ooorl,t"q rur4fr q5 oc rfr u pa ra ben conce ntrate
v,i,a

ua?Ruaun:cy1.:tuu
4. u::nlun'lruvilrnnir.:

I ttv- ! a ^ ) anOil1tFll\slJu1u1flun5iltunvttilu Non-ionic cream base (C4) ttay Non-ionic buffered cream
base (C5)

n1:1.tfr 7 o.: stiffening agent

drurJ:cnou
flaz (Vow/w)

y*oouulrtunl:uC1 C2 C3

Oi[ phase
lsopropyt myristate
Gtycerytmonostearate
Cetyl aLcohol

Stearic acid
Siticone oiI
Atpha-tocopherol

Water phase
Propytene gl.ycol

Carbopol 940

Triethanotamine
Paraben concentrate
Distitted water qs. to

3

2

4

2

t
0.05

2

0.3

0.5

1

100

3

2

3.3

2

1.7

0.05

2

0.3

0.5

1

100

1

3

4

3

1

0.05

2

1

t
100

Emottient
Stiffening agent
Stiffening agent
Acid emutsifier (ln situ)
Emottient
Antioxidant

Humectant
Thickening agent
Atkati emutsifier (ln situ), pH adjusting agent
Preservative
Aqueous phase
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n1:1'ld a flryslliu f9I9!,. cream base (C4) uav Non-ionic buffered cream base (C5)

drurJ:cnau 4,az (o/ow/w) o&
r4u1?r !uf,1:uc4 c5

Oi[ phase
Stearyl atcoho[
Cetyt atcohol
Liquid paraffin
White soft paraffin
Cetomacrogol. 1000

Water phase
Sodium dihydrogen phosphate
Citric acid monohydrate
EDTA

Propytene gl.ycot

Tween B0

Paraben concentrate
Distitted water qs. to

7

5

5

10

5

1

100

10

10

10

3

2.5

0.5

0.01

5

t
100

Stiffening agent
Stiffening agent
Emottient
Emottient
emutsifier

Buffering agent
Buffering agent
Chetating agent
Humectant
Emutsifier
Preservative
Aqueous phase

adaEd?0n1:ta:uuu1y{ua:udnt c4 ua3 c5
f . isrnrnrfiuiu - uaoual:vl{rirrarirfiriJu stiffening agent, emutsifier (cetomacrogot

1000) uav emottient InuuaountrefrrrlulnvraolrrltaraltrJn:r uaouuu water bath ou
\u
[n06uunrJ 72 0c

tr,

2- ?-nnlnf1 - ,.laua1:fidrufirfirflu buffering agent, emutsifier (tween 80),humectants
uav chetating agent lurir hi'nruiouuu water bath rutoioruunfi 75 oc

3. rvrin nr nrfi a.rtuisr nr n r^Luiu nu ri o tfi oroukio ruvrnfi 45'c r6u pa ra ben concentrate
u#rnuoun:ryr'rt6u

4. ui:ltunlruvrJrnnir.t
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I qev Z dnour lon.ruururfruniu (C6)

nrt.od g {rrof,riuurfiuoillq

-ddAd?En1:rn:uuu1flunirfl nT c6

drurJ:vnau o/o(w/w) y*.uuulutunl:u
lsopropyl myristate 3 Emottient

Gl.yceryl monosterate 2 Stiffening agent

Cremophor A25 1 Emutsif,Ting agent

Stearic acid 2 Stiffening agent

Cetyl atcohol 8 Stiffening agent

5ilicone oil 0.5 Emottient

Propytene gtycol 2 Humectant
Carbopol uttrezl0 0.3 Thickening agent
Triethanotamine 0.5 Atkatinizing agent
Purified water 79.89 Aqueous phase
Paraben concentrate 0.8 Preservative

CL-tocopheroI 0.01 Antioxidant

1. ?nn1Ru1lJu - uaoilAlSvlvtruurfrtUu stiffening agent, emutsifier (Cremophor /25)
rra v emottient Io uua orunrla'roi'ularua oiltua?aililqi1 ua olJuu water bath outd'
aruunfi 72 "C
- ! i" v Aa.?nn1nU1 - alflila15v1vl114u1vltilU humectants, atkatinizing agent ttav thickening
agent turh hi'nrufouuu water bath out6oruu0fi 75 .c
tuinnrndrafluinnrnrirniu nuriorfiorould'orur,tnfi 45 "C rfil paraben concentrate
u,av CL-tocopherot u#rnuoun:vri'l r6u
u::nlunltuvrJrnnir.:

2. n1:tn;urte1"1iuururur.lfrrrafi.rfiarala1:dfina1nflrlutu: Curcu mo cf. comoso Roxb. uay
n 1 5 il A d OU n ? 1 U n { 0l-? yl'1.1 n 1 u n 1 yilo u a n 1 ? y t i.:

rmiuilei'r:"uu1vt1fl1{fr?uu-{fitfrlar:an-orar1uln: Curcumo cf. comoso Roxb.Inuaral
al5an-n Curcumo cf. comoso noxb. ludu ethy[ acetate nrrurrTlriu 5 Vo w/w a.rluurf,u
rJ:ctnileir{ l loru16onoitYuurdufifinrun.:sTru',on.unrndfifiaorrfiol.irunl:unaoulu

4.
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an1?cti{ tfiotniuutaSorirurvroraoun':runr6'ryr1{n1un1fl.uorsl"riu filanrrvnt:yter6ou
uaq!

n?11.ln.:9t?t l4ltoun1:una0u [uu1fl u

3. nl:flitlu.lgiliuurniufiaraual:an'nn1nauulfl: Curcumo cf. comosa Roxb. uavnl:ilnaou
n? 1il n.:9t"?vt1 { n 1un 1ilIn uan12 U t :'{

3.1 rir 4 or :fi fi a"nuruuvl 1 { n 1 u n t nd fi d 4n1 uilo 2 u r fi n ur ara r o.:rJirr rud.r ua n-rrfi uan.:!qmdtor Curcuma cf. comoso Roxb fifrsio#nuruvurrnranrutolsiriu Inurniuusl'tiutfifi
nrrur{u'iluto{a'lran"o 5, 10, 15 uav 20 96w/w (c5, c1o, c15 uac c 20 mrua'r6'u) nr:

o)drJ:vtfrudnuilvYt1{nrunrntlatniuurairlrail 1 traun1:ytnaoun?lilnrpTrrufiauriunr:
unaoutuurdu usiiloaou 9 ryctes

3.2 i nt tvrtra r il3 u r ru a I : rir 6'ry1u ol"r iu u r nB u
3 -2.7 uran rtrvt'tuur v au rfi ol{lun1:n?uRU n run lv{ a 1 :a rint a.rfi tarlutn:.jruvur rio

I u au I a a
tfi u il FI u 1 i 1 n {'l u ? 0 u.t o.tt t:.ty{ ryl y{ g *av nuv [22]

cotumn : reverse phase cotumn (C 18 4.60 x 250 mm)
mobite phase :0.5 96 acetic acid: methanol. (gradient system)

0.5 % acetic acid methanoI
urfifi o-q 30 70

urfifi s-g 25 75

urfifi to.rq 20 80
utfifi zo-zg 85 15

urfifi so-ga 10 90
urfifi gs-oo 10 90

flow rate : 1.0 mt/min
injection votume :20 ltL
detector : Absorbance Detector lrrurirnr:infinrruurrndu

254 *av 290 nm

3.2-2iri,wrir,rrGurrua',toonqudlusiriunirfiruauar:an-n s go rfiarniuuraSol,r,lrl 1vdittacnruuf{nr:rfi ufi anrrvril (9 ryctes)

3. 3 n r : u n a o u n'l r u n.: oYrlu i y u u u 1 ? ri o I sl"r :"u u r ni il fi o ru vr n fi ri'a IIU
sCdilnutfiuurniufiqrura4fivio{ (30 oc) uru 3 r6ou rj:vrfiuarfhtorpl"riurdu pH nrrn

4v
14un ltaca nuru:t olurst r5u
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uufi 4
aranl:Yroao{ uasofid:tuara
(Resutts and Discussion)

1. nr:rYnrurdT iuurduroa Iafiuuasaiuuacn'r:yrndounrlilarfriurrnrunrnlauanrrc
tT{
1.1 nr:r{nrursl"riuurdutoalnofrnurruato.:ar:riorna (Getting agent) sioa-nusuvyr.p

n1un1ilro.rsl'riuurd

nT :r.:d 1 0 ru a t art fr or tra c ilSu r ru a r : ri o ro a si o a-n uru vyn r n l u n l fl ? 0.: u..' duo o

dn:U

rdarniuuraiol,r,rri 1

nruil#rnr:ilndoun?1unr6'rdanrrcri.:
(heating and cooting cycl.e) druru 6

cyctes
pH f,nurucuacamlfElndour{ pH f,nusu v ua s a a r l f. iln rud on r

G1 6 ld'roala lilfi f, 1finrruff, nriuurfi uu
hitufi uruauasuuvrfi om1fr .l

6 triuJduuurja.r

G2 6 ld'roata hifi fl lrinrruff, n riuurfi uu
ll d -lLrituilu'lruuovuucrfr ofl rfi r

6 hiuJ6uururJal

G3 6 ',1 :a-.3_ !,- rl I 1 t I u dLnfl annrufl n{[t?{tuutuotdurnu d
trr fi n'rruu{iorua srufi EJ? rl4uocuuv
LilOyt'tr.l?

6 hiuJSuuurja.:

G4 6
rt?-.3_!,- t4 c d, & o --o-LAI.IAnnrufl n!ttt{tuutuotdu:nu d
trr fi nrruufi oua vrrafi u?rr4uoc14uv

4t-u1ntuam1il?

6 hini6uuurja.:

G5 7 tntaa La n?lul4uFtuou liltunur
ruour4uu hirnrvfi nfr rdom r

7 triuJHuuurja.:

G6 7 ld'roala n'n'r rur,rfi n hi uafi ur ru oyra
J.uvur0ulH?

7 liluJduuurja.r

G7 7 lfrroala fi n:ruufi nlrn triuafi ur
J.tu0vl4uyttJoytlrJ?

7 triuJduuurja.r

G8 5.5 1!_.^--- id 4 q r d
LFn, o.:t uatylun2ruuilo [ntuilu.:
tuovuuvrdourfir

5.5 triuia'uurnja.r

G9 6 kiroata trir,rfi nu r n hi uafi ur ru o vra
i-

uctlJ0u1al?
6 triuJf,uurilal



33

1'lnn1:1.:fi to urfi'umadtdrf,utfinfiruur'', (hydrophitic) d.:fido66odr.rooniru [i
tufiurtuuovuuc u,avfrur'flr{fir1rtr6r of,riudt{ Pturonic r nt rf,uar:riopa (G1-G4) r1iurrufi
traurcaul,unr:tfluar:riotoa6a 10-20% w/w rfiolorn6'{,{rJiurrur.lln rQaeufinrruufiolrn
ofriufrl{ CarbopoL g34 (c5-G7) nrurriu{ufiruuTcau6o 0.5% w/w 6'0.:asrfiud'rueir.:Ho
Triethanotamine hitd pH r,,l:vurru 7 toailrtard'rki'riodto{rnaeln CarbopoL 6o tdroarla
unhidoutnrsfir drt{lunrrur{uriurdr uavfiflryr,rrGarr,{0.:rrn lusir:-un::rfiuar:d'ruoan€ro{u
(antioxidant) rdu sodium EDTA, sodium bisutfate rdooorn Carbopol. rfinrjfrfriuroonfirn{u<'"-l
uJa0nu'd.: nriuurfrutla methytcel.tutose tsoo n'l:1,{turjiurru 4ohw/w roafia-nucuyftjrjrt{
tvirtoaorn Pturonic F 127 uau Carbopol 934 u''dr,ou4nsl"riuu'nrrunloTrurlnrunrndtfio
airuanrrvrir

1.2 nr:nTruuroitiuurduladulorufinurarato.:ar:rirdfar-u (EmuLsif,Ting agent) rrav
s t iffe n i n g a g e n t ri o dn uzu v vr r.: n 1 u n I fl t a.r st"t iu u r nsu

nr:rld 11 atatoltfinll'asd3urruar:rir6riat-uuac stiffening agent rioa-nuruvur{n1un1tlflo.1J=u'rnuLatu

fln:U rdarniuuraiotrari 1
n ruudrnr:u ndou nzurn r 6'zd

anrrvril (heating and cooting
rycte) ,iruzu 6 ryctes

pH dnucuc ra cn e r u fEln rd oynU pH a'n usu c ua ; a a r u f il n ruc a vr r
L1 5 triar a n nizur{ fi .: u{.r f, t r r rfl ;6r6u.t.-rlffi -

d u q r & qu ea dauroun uu?1? Lilrrun{u lranrruifrnriuu
d tr a .iLuuu ul t14uu?t14u0v14uv tnomril.l

5 kiir 6 n nirudfi .: u{.r f, u r r fi ra u or

i - r,1 tdt ! I au1!u [lJtuutuotgtu?nu

L2 5 ld'ru6nri'rurffi .:u6rf, ,urrrf, urdordurn-uldo--
-...S-.- ti | il q u v4 < d r raslaun Lilu,untu LunrruidnuSuurfruu hi
.---r-. J -tl4uU? t14U0 vUUV tU OU r An

5 hiuJa'uuuila.r

L3 5 lYal! r d , u Z a Z-[nouatutua?ar1?!una 1 uUrulrUuriloi

rd ur rTu hiuu n.u1 hir,rfi n hin.rruff, n G uu
d|rd'tiiuu hirufr u?n4uou14ucrfi ourfi r

5 ,e^u o d r.[n 
d uia r'u u,t a'l f, t mri u n dr u

,l

ilruu tnrr creaming 70 % fio
rt tirld'6fadufi ,u r rtiu

I

!14ilOUtFltl
L4 5 ,y+ u .t d , ;---Z-----Z-Z-Ln0rtatutua?at1?tuna.tuu1uillilulila

I

ro' ur rYu hi uu nriu rafi o r5 n rio u hin.r rlif, n
Uddrrddjt:uutuuu [tJ tl4uu?n4u ost4ucd]oillfr ?

5 tfi n cracking fi uxuiu rru n oo nl r
a o u o drTruuu driaduhi rfl u rdo
tdu'rrYu

L5 5 ldar a qrYru?i'fi o ufiofir., r rfl ,ffi ,d,r,y, fi
n'rrurafi nur n rf,oarrSun triuun.ut hi'

5 hiuJf,uuurJa.r
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dn5J tdarniuuraio'lrari 1

n r ura f,r n r:u n d ou a ?,ru n.r sr'ad
anrzsrir (heating and cooting

rycte),iruru 6 cycl.es
pH dnususuasn r ruffl n rd avr r pH a'nr*sus ua g atr uffl n rd ovn

nrruffr nriuurfi uu hiuafi u,luauoruurrio
vrrfir

L6 5 trir.r fi nrirue{fi o u{ o en. r,ffi
avrdun triuundu l#nrrlff, n ritiurfi uu trj
trafi ut nauovrauv rd o vr r fi r

5 hiuJf,uuurjnl

L7 5 id'ar a' n niru r{ fr r ufi .: f, ,u r ,l rfl ,,, tir r-," n',
f,nuzuvnafi ouniu fi nrrurafi nlrn rdo
avrdun trjuu nrt irinruff, nriuurfi uu hi
trafi a'lnau o vuuc rfi oyr rfi .l

5 tfi or cracking fi uYrrTuuE, n oo nilr
a o a o qjd'ruuu 6riat"uki rfl u rfi"o
rdurri'u

L8 5 tdar fi n nirur{fi .r u6 o f, ,.,i,,1 rffiG,, ff, ffi-
asrdun hiuu ndu hinrruff, nriuurfi uu ki

d -.ituilurruuosuuvrfromrfir

5 tfi n crackin g fi utrfuuu n oo nlr
n o u o qjoi'ruuu 6rIat-uhj rfl urfi'o
to'urrYu

ol"r iu u r fi uTa {uvr n q n : rfl u 6 u"a t'utfr , o/*
tficrn:ruu-u urduladuqn: L1-14 fiinnrnflfuual'aurYudo to96 w/w mineral oil, 296 w/w
Lanotin anhydrous, 2ohw/w Cetyt atcohol uav 2o/ow/w Stearic acid rrsifiar:lirou-adusirlnlu
rir required HLB to.:ofriu L1-14 firir it.zs d.rar:drdu-at"ufit{firir ur-g rrnn.ir 11.25 riu6o
Artacet 165, Brij 721, Cremophore RH 40 firir HLg = Lt, t6 ttas 14 nrileird'u dru Tween
80 uas- span 80 t{irrin"urfiod'0.:nT :lvitfior comptex flim :ouraurrl..,f, rirlia^u-adufinrrunr
6':Irntiu {el: L1 ld Rrtacet tos d.rrflu non-ionic emutsifier lunriu stearate fiovrrrrnfi6o
Gtyceryt monostearate uav PEG 400 stearate lri'rdolat'udriurrr n.rd'rfirfiororiu,rainlrari 1rflurfi thickener rtas emutsifier 6.:rfrl,riiadufinrrlrafiorriou{r.rlrn druan: r-z d.:1{ Brij 72t
6.ornfi Potyo4vethytene (21) stearyt ether) rfluar:rir6fiat'u td6riad'ufi'fiur..,r,rafirnd'runiu
rfia'rtrnfiqruailrifitf,uvrsl thickener uac emutsifier druan: r 1{ Cremophore RH 40 uau L4t{ tween 80 uac span 80 irurYu Li'rdolad'ud,flrrui,ro, rfiounaoun.:run{er-rfianrrvri.:
vru'iran: 11, L3 ltav L4 tfin creamimg uav cracking rdola6'uhjn.:oTr orordoor.nr1iusuar:
dro'rTaduriaurfrutrj (2ohw/w) riruam: L2 r'nrun.:oi'rd 6.:drlrtdrf,uurfiulunr:vroao.rqiotrj

, j,t]t a-a n-nr:rJiurrJa'uutfinuavrJBurcu stiffening agent urfiuTaduqn: L5-18 fiTm
nTndrrTutrafiouriufia lovo w/w mineral oil, 2o,b w/w Lanotin anhydrous, 2 uEo 4 vow/w
Bees wax *au 2 uia 496w/w stearyl. atcohol ri'.:riurir required HLB to{sfriu L5-Lg firir
L0'75,10'75,11.03 clt 10'9 nua'rot-u nr:rr]a'uutfin?o.r stiffening agent drtr,i'an: L5 uas L6
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dil{ nrtacel. 165 uav Cremophor RH 40 rJilrru 2o/ow/w nrlrird'u finrrun.:oYrd 6.rrirur1{
a. lo

tfl uurfi ulunliilaao{siolil

x1.3 nr:rYsuursiriuurduniulnufinulararo.:an:ei'r:-usioa-nuuuyrl{nrunly{lJo.ru11ru!
! d < ud u I r r \ c )c,u1?IUn5ililnAn5Xn',l',ll.ln.:a?nua{n1:una0uuanl?3t:{ au't{ L:nn1ilfla5Lttju non-ionicl!

buffer cream base (C5) pu rioudr.rsl"r tfiolornilato{ Sodium dihydrogen phosphate ttas
Citric acid monohydrate d.:fiaurifirflurna'otoln:ntraun:aeiounTurirot'u [19]

.rd tz r{afl o.:dnrefriu urduniusiodr 111lt0{u1flun

rYlu"ulunr:vrnaoltTuoiohj6onr:rniuusiriuulmruT .rfrrr,tri.rfiarailaliafforalnauuln:
Curcumo cf. comoso noxu.l{urfiu,ruuorrldrniuvrnan:druurdulat'u1{4 nl L2,L, ou,

n1:'l t{4fl o{antn'r5u u1ilun5iln0a nu6uyyl1.: IN1Ufl 51.1

dnr!

ddc.
tUAtnSUUtCl:O[l,tu .l

n 1 uil a'.: n 1:il a d a u a ? 1 r n.r gr'a d an r a c ri.t
(heating and cooting cycte) iiruru O

cyctes
pH vJadanuuJBasa2lu:dnuo?'t1 pH uJadanuilsuasa?1I:dntll0?11

C1 7 rfloniufinrrurfiuu f,uavnfiud finrT u
UA
flu14U9lU1n

v q 
'd ei

n :vQ 1 u Fl? Lu9t LLt 0?1 1uurJ214u{

7 hiuja'uuurjar

c2 7
4ddddaddtuon:ililn'tlutuuu a naun iln?1il1ju

4
14U9lr1n

v { ,a ui
n : v a1 u Ft? [tJ a uJ oyt 1uuru']14u{

7 hiutjduuurja.r

C3 7
A d d d d i <dluon:ililn?llJtuuu a nau 9t iln?l!
e 4 otqya i

1'U14U9|?I 0 t 14il',] V n:SX 1UA? lfinlil 0
ytluuH?14u{

7 triuja'uuuilar

C4 5.5
eddd<<ldluon:ilauloun un?1iltuuu fl nau n

fi nr rudurafi nv{ o !14r 1 c n:so r u 6'r1eifi
J.

tlJ0ylluuil?14u{

5.5 hiril6uuurja.:

C5 3.5 tdaniuavrduar fintrurfiuu f, nfiu 6
fi nr ru'ilurafi n y{ o r,14rJ'r s n :v 0 1 u er"?16'6tr-

uJamluu9,l?14u.1

3.5 hiuJa'uuruJar

C6 5.2 .-1 4dddd.,,i aluon:uactoun xn?'llJtuuu d na'u 9l

fi nrruriurafi nu ollru]1 s n:yorud'.lldd
J.

tlJ0ytluur,l?14u.1

5.2 hiuJa'uuruja.:

9r.t un1:ylna
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.i d .o - vJodotn5uuoiriuururmrlfr rurilfr rfr uar:arina4ulr 1 Curcumo cf. comoso Roxb. Inu
aldral:dn-o Curcuma cf. comosa Roxb.ludu ethyt acetate nrrurdutiu s q6 w/w altuur
durj:vrnvrrir.r l ldaranr:ilfla0.:o-.:er'r11{fi 13 rfioarauar:arYrrafluurdu[xa flu.j1a1:arTnhjrdr
uo!!nluriuurfrutoa ttavtfrotaav!nfln:uunoonulrfioflnaouluan']'lvrd.r rfio.:r.lnutfi-urnarflutfiarroa
lAuluu-t'riril.rhirrhrTuar:arYorlu ethyl acetate d.rfialrifirflu semipotar sotvent a1u1:0r{11d'

(miscibl.e) n-unrruac organic sotvent triu chtoroform, acetone, dichtoromethane ltav ether
firir o.t1 t19l uonorndtfirrnrrltritrirrYu (incompatibitity) fi'uar:fifinrualu-firf,un:or dr
Carbopol. 934 rf,u acryLic acid pol.ymer lirl,vThia1ul:nardila1:an-nrTuurduma Carbopol ld'
tit-ldaatuooua?uu1fruLa'il'uuavurn'unilurlaot:tfiorn'rruhirrlrfrurTuar:an"o rfialornat:an"n Curcumo cf.
comoso Roxb. tu{u ethyt acetate finrrutf,un:o (pH q) frlfi pu to.rol"riuulyt.tytl.:fi.tufl{yt'
tfiuar:arioauuln:fi pH aora.:tfiorfiouriuurdu riru4n: cs drrf,u non-ionic buffer cream
. d 

t 
- - ., : 

- ! --

base frn'lun{n"?6 uoi pH uo.rsir:"uefr (pH 3) olarionl::vn1ut6o{fi?uri.rdovrrld'druan: C6
J- avo o laofrr{ruurocIfisi'riufifia"nurusil1{n1unrn6 rfiorfiuu 1ilfin:rur,ta'.:ur fi pH [urJludrt 6.:rir6or:!
co lrfinurriatrj

^u<iu3- n1:fliruu1ef1iuurn5uvrarailalidfforn1nailulflr Curcumo cf. comoso Roxb. uaynl:ytndou
nr ru nrsYr u r r n r un rvrln uan rr v ri.:
3-1 Ha?0.!ilillrua1:elrinnoiCurcumo cf. comoso Roxb fifioiodnuruymrrnlun.til?o{

o U 4 < o a qul u U9t1:U tU0t9t:u!n1:uLltrln?1ltuutluta.tar:an-n 5, 10, 15 uau 20 o/ow/w (c5, c10,
C15 uav C Z0 mrurirrTu)

n1:1'ld 14 alatalrJiillzualrdrYn lJoi curcumo cf. comoso Roxb fifiuioa-nurrsyrl{nlunrv*flo{
a1:u

dnr
U

d d ca tuotn:uilla:o tul.l 'l
n 1uuf,{n1:u Ra oun ?.lu al fird an ras

rit (heating and cooting qycte)
druru 9 ryctes

pH a?'luil{in
(tP)

a'nurucuac
a:ru!!nrdamr

pH a?1ur/din
(cp

aflu6usuaJ
raeJR21ll:f,ntlrau1

Base
(c6)

5.2 74080 4dddtuan:uavt0uo !n?'llJ
< d I d<luuuanauoiln?luflu

1u
14U91110t 14u1u nSsQlUFt?
1ua 4
t9l0 ttJ 0yl1uu r,t?14u.1

5.2 56200

liluJa'uurrrja.:

C5 4.9 78450 4 d df !tu0n:ilau10t1a tua
ddJ-tuuuas!0u9t auuavil

n?1ilriu fi1firfi kifr".r

4.6 47270

triui6uuurja.:
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dn:J

ddcoHotn:ulltf,:o114u 1

R1uuf,{ n1:iladoun l1il nln'td an r2c
til (heating and cooting cycl,e)

iiruau 9 rycl,es
pH n21iluiin

(tP)
anuilsBaJ

vaJa2'lu:f,nurail1
pH an?1ul4uo

(cp
anuilsuav

raAn?1u:antUaul
n:1uua{u't

c10 4.6 69053 t
{u0nt:lJdu'ta1a t

4u0
ddJ-tuuuav[0u9t aul'tauil

v < a or,i
n?1lJlJU t}]Ar?n [ltyt.:

n:1uua-{yl1

4.4 38320

hiuJduuuila.l

c15 4.4 70523 4 a q6 ituon:ilelu1Ft1a lua
tuuuaulou9t auuav!

v d a or rln?ltlltu tilil291 Luyt{

n:1uua{il1

4.2 22243

hiuJduuurJa.:

c20 4.2 62880 A < aZ X[u0n:ilflu19t1a tua
luuuau[ouo aullauil

v < q d I ra
R?1UltU tlJru?ot tUyt.:

n:1uua{u1

4.0 25936

tiluJf,uuuUa.l

J-o-^!utilotfruar:an"o'uo{ Curcumo c.f. comoso noxb lurJButrufiurnfiud{ri pH ilo.:ulniil
--^-.a-.-=<- v !-.^e-..i- - - -.4 u d d u & d dana{t!0lvlUUnUUlYlun:![ua.:n1nn?1Itilun:nto.:41:finn n?lUuiinana{lfinfloU tilonild
u1nla [u0[uuuaU[0un au[aur]nruuutuo{n1n ethy[ acetate frufr:fi hjfr.rn:ruradlur ruo
unaautuanl?uti{ilu'i1 pu anarrSnfou a"nuruvu'r{fl1uflllrhiuJdriu[ila{ udn?1r]ufinaoar

t d V uo
0u1.1[14ULr]t9t

3.2 intytirariliu I rua r :rir d'zutusir iu u.t n;il
a . - i ",

nl:a[n:1u1441:a,infrn?1uut?nau 254 nm rfin interference drurulrn tfiolqrn
d'lurj:vnoul,uniuorr:un?un1:i[n:rvri d.rrfu6.:irn:rcilfin-]1ilu1?ndu 290 nm

n'ru:1u.!lulto.rttun:fintiuacnruv l22l nuixr:fin-qvrfd'ruoonfirnr-utua1:fln-nro,rr
Curcumo cf. comoso Roxb nu peak l"ruru 3 peak d retention time 33.97, 35.96 uav
37.16 urfi rrsifl{hjirifiqoti'jrrf,uar:tfin1or rfiorirar:an-ornrrurrirriu 250, 500 uav 1000

P/mt- itn:rvridru HPLC ld'chromatogram 6'.:;ilfi 2 nu peak d retention time 1nd'r6u.:rTu
---'--- < r .l^-^--!^ --,- . ^ , ? ' r lu5'lu{'luvl=aj1u!1 [an{'i1a']:an"n Curcumo cf. comoso Roxb lu ethyt acetate a'ar:fiiquootlu

as\dhroanitnfuoqj odr.:1:6nruhiarur:nfraoirona-nuai'irriJuar:lntd'rfi0.:orn6'0.:finr*rnJiuurfiuu!U
rYuar:urgl:tlurdu curcumin riotil
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,r
$
I
ll xll 6llc

grtd z Chromatogram 'rlo.td1r af,st Curcumo cf. comoso Roxb lu ethyt acetate

rncglml,

I
Cl

Miuultl



t0

E
itt

IiH
_ul

EI

firt'FtltlfltrH&C

SrJd a Chromatogram to.:e1"1iuu1niilflo.:a1tafra Curcumo cf. comoso Roxb nrrur.iludu

So/ow/w rfiorniuura5olrari 1 (5026 cream) uacldoilnaouluanrrvril (5o6cream, H&C)

n"ruru 9 cyctes

,.j - qu 4 , tr u eolnrilfr 3 uan.:1fitliu'irtfroolaral:6rTnn?1urril{u 5olow/w a.:luarfiunil (c6) luurU

niud.rnrruaT:fiiqvrdfr",ruonirnf,uad d.:lunr:araual:afi'qa.:liltuurdunirt{id
extemporaneous addition lrrulul{n?1xiou rfiaflo.:rYuar:airn'rgaarusr-r uavuu'jrrfiorirsfriu
nilvraraoufianrrvti.t urniufinrrunrfi'ruxnlunly{ hjrfinnr:rLnduuavf,inuar:fifiqudd'ru
o0n{!otu0u!

lltituLtr
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3. 3 n 1 : il n a o u n I 1 u n { ot-?lu : s u y u r.l I o.: sl"r iu u r ni I fi o ru ra n fi #o rIU

nl:rrd 15 fnurusYll{n1un1rl?o.:siriunEufiruaudruan-oduao,oqudt ol Curcumo cf. comoso

u o t nu ur n5un r u t{u{usi rl'l fi o 2u4fi #o.ruru t rd ou vru'j r rfi aniu u-rfi a-n ueus
4 A x ra '. 

t I

tr,lfroutfiu lilrfiornT:rrun#u n:coruqt"ruufirrarird tridrn:rurfiovrr pt aora.rr5nriou usinrru
rafinanaloeil.lilln Inutailrc01"riufifin:rurduduro{aT :arYqrrn oYrrfuurniunr:ldar:an-nnru

vu\ttduriulrirnu 1096 w/w rfior]a.:ri'ululri'rfinf,rgrarnrriln{sr-ryrr,rnrunlvr

Roxb d o.r ulu 3 tn'ou

dnrv

rdaraEuura6olrari 1
u d, d qy

R 1 UU a{ n 1 : muri 0 ilun tif o {tIU
uru 3 r6iou

pH n21U
duun

(tP)

a'nurus uasnr ruffl nrd ovrr! pH n?1lI
4uua

(cp

#nurucuac
v4dn?1il:dntllo7t1

Base
(c6)

5.2 74080 --{--+. d 4 d dtuon:ltactoun nnrrutiluu d
nfiu 6 finrru{urafiofl or14r1y
^_ .^- -.r) I -< Jn:v{'tu9t? [Ft0t tuouruue,Jruu,r

5.2 56200

triuJa'uuruja.r

C5 4.9 78450 rfoniuf, rirnra rdo rfi uua rrS E,o,

a'u uasfi nr rruriu fil fi : 6 hidr
n:ruu#rur

4.6 47270

triuJa'uuruJar

c10 4.6 690s3 .-1--<..q2 ! 4 druon:ilau1Flra ruotriuuastduFt
f, u ua vu'nr rur]u fi l fi r o' tildr
n:1uil4".:y11

4.4 38320

hiril6uuuila.r

c15 4.4 70523 rfloniufr rirnra rdo rfi uua s16 ero

6uua vn'nr runTu fil fi r or' hifr .:

n:ruu#rur

4.2 22243

hiuJa'uurnjar

c20 4.2 62880 rdo nirf, rih sr', oldu,fi uru *d,,
6uua vfi nr uriu 6u fr r o' hiif.:
n:ruu#.:yt'r

4.0 25936

triuJa'uuruja.r

Lr0tn1 u1n:iln?11 vetjut{u{usir{ t fiqzuranfi#oluru 3 rd u v{l
l<dr

u?1[uan5ilE
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Uild 5
a:rj aranrril oao{ ua g{a rdua uus
(Conctusion and Suggestion)

ou lu uu
.: rui i'u frld'nTruu r q n : ol"r iu u r u r ur.: fi rra rir fi ar ail a r : d ri'er o l n auuln : Curcumo cf

comoso Roxb. rfiot{tf,uurfnururua :duuuu"rulnluuonfiuaurvau6ournEr rfio.rornld'sl"riu!
JdodyruR?liln{a?il1{n1un1il n1:rer:uiluavarrirj:snoulusl"riuurfiuniuliliarasioar:a'rn'rutuar:
dffa Curcumo 4 comoso noxb. Snrts.r;r.luuunilrflutfiorfitourlr (nyorophiLic) *rlfl,
^o u - Z -, Z u 'ooilatu{uerultJuluul (oil. in water emutsion) aM:0d1{dloon.i1u hirrafiurrrauovl4us lilfirYu
vr1i1u i6nr:araual:arYna.:1uurfiuniu1di6 extemporaneous addition drrf,ua6dtul{nrrl
u oqv o u j n ei I u t tl C I v u 4:0u yr1L14d1:d1nqil0u Lual:ano Lilaa1u9r'r au1{ L:na1iln'r1rJr?JrJ1Jur,0{a15annilrJan0a nuilv

o u ! ae v a
fl 1 { n'r u n 1 fl r o{ u'r R:u sr".:fu nr :1{n ? lx tliliiur o i a 1 :a rYnhi tfi u t ogo ww

e o u -u tt0tau0l'tusa1u:u.r1u?0uu
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