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r{Iutrodrrtion
,s";;; of ketotanazore\nor ,primar because of its sorubl u ,1 

:T -l3]l, ,tl

ffi"X;;;;;;;* $vit€{n'ane* dnrsdetri$€rvsv$temi*aeeded IIl'
. L -- --.L--

has *ide Effoc'ts such as rastes'

dnr3 SelivsY slstenrs sush *;

n***rcnxlkio*\

Topirel t*oeoamdtfu[@ os tt€ nerk€t *Y@:ry*
iehing, ieit*ti$n- pntF#*aae*s" h is mc*ssary db mdcm

Nanmmulrkrn in topical tbrnr is a form of drug delivery tor ins luble drugs given by increasing

&ug penetration through the skinl2l. Nanoer*slsion consi$s of iurracta4lc *viih trr witha** o*rer

ernulsifi,ers'uincrrase*abil&y.oilstg{a*allsycdreic/n*ni'syrrtlxtic}arrrlco.srrrtactantsl.ll.Itl

l.itropnetnrtionr*udiesarecarriedouttsfireasufefrespeedanda*xruntofcornpoanilsthatpass

threiughtheskiu.whichtlepeErdsonthedrug"dosa3efctrnr.excipientt.perreEationenhaneirg

agen*. and ,rtt"r tin*utur-illr-variatiles. or{ot op. inviuos*-hod tbr meaxrrin* the amount of

dfus, penerrared through the diin is using rfos dirnu*x ffi&*. rt" nrernbrane lhat used in this

lxnetmtionteritcanbehumanskintrranirnalshiu,Thtrecentstudywasaimedtoelaluatethe
penetr*tiol activity of ket*;t;*ar-al{l*Wm**io{

2. Mattri*l* ard Methods

&tatrrials

Ketoccn*r.ole (Kirnia Farma). l,ki{ membrane, tlEuuit skin)' pro 
Yt- 

cher*ieal soludon

prchased tiom pT. Merck (C*rmanyimlwlyl 1.*U {t0' lsopr*pyt myristate {tPM}' Ethanol' Butyl

HydruxylToluene(BHT}.MethyterreBltre.NaCl'PotailiiumDihyrtrogenPhasphate.S*liunr

hydmxidc and Methanol'

Preparation of namamuLsior{ *
Prep*ratiei* of nan$e{rulsi"{ *l fu spu'tu*mut:'ffiYffi 

"g;|;ffirrepftI*t*'rr ('r ,@!*'I-.. ---I 
h,e t#*ryc*.sul*hh*[g,tr whis]t

added to the oil phase with B'!fT idC&d' stirred until

i* a rrrixrre ef tu-eenB'ed erhanol' dreir stirred u;iug a negrrtic "'*t ItlYXT:
k;;. ;_;iag e*rxirruusry u** **s*er r$r*+nb&cfr,F+lyhich i$

Distilkd *Urrr\**M,.1fo,:ea*e*t- stirriag elltllf{lausty ursr* b14}:*srraega'-=fni:P:r't:-E t' : I :

ma*esJ by the tc&a 8+f * transFar*r{ (eleari sehrtftx l4ljf{ryF4*itili}s*tm$'*tryry 
ir

tablc l.



Tatrile l. Ketwon*zole uenoen:ultirxilQrsqla

rxeight {grarn

tPM Ethanol

4.O 7.7

4-5 8.1

t-o 9.0

5.5 9.9

6.0 10.8

Ns. Formula

rFl
iF?
3F3
4F4
5F5

38.lt
124
36J)
39.6
43.2

B}fT
0.1
o.l
o.l
o.l
o.l

OrganolcPtic et'aluatioa

Otrriervari*rn ol changes in cola' m" cluity' ard @* eepa*atiet"

pH tvalratiaa I in rtp tjrlnxtuldioa.

The tincl p$ af $* preperatior! iti iargell: de&rs*rled by the excipiea: ussd

i$sca$re're.*r usixg adi6ital frU meter{The,Prtparation is weighed I gram a*d dissnlverl to lfi} ml

distiuerJ vnater. then the electrade is oifu*d *r{te solutkrr. until tlre instrument shnrtt a conslant pH

rtrlue l5l' The number slprrn in the PH $te{er is the pH value of the prepararienr'

ViscrxitY evalu*Soa 
.i ::

Nar*xnralskrn vitcoriity was msi:dsru€d $ iIlS

r25'CttC) t5l.

'l'll

Ilder*rimtioEr of n*r*xua&riec.---klg

f,temrmim$oa of *re tYPe of

type of oit in warr. the color will

a Brookfeld vixcsrineief et roora tsrrlpefsturg

i* nr&ytoe btr*' If tre prryruim i* e

$rle prp*ratiom is a typ sf fiater in oil'

eeihvle4M6 $11f1rrirrue 
ao sre tilrf#el6l'

Ilgerplonti** of Midt dx d Pqriicb sim er{butm

fddelCI siae elrd *isafuithc \*tre rae&*red udng ttre SZ-ltH putkb riz* analyec I6i'

Determinetion of th{ehvqry4 *t&#it} 
_

Thistestiruludesstorage.for$..ar4.Ct}C'35.,Ct2.C.4t}.fr2.'C.entrifugati$nt€st8l

-{tfi} rpm for 5 houni and al'so cyeling t€st 16l'

,"IJ'STfft*T*-*"n acrm maie rabbirs wi*r a weight l-r.2"5 kg, Rarrbit *in is creaned

o{.r**xtaehsdlat.wa$redwithdi*illedwa!'r.$raPp€dlnaluminrmt.oil.a*dstored
intmry.ar,5$C.Frarrz-typediftasioacellrwithareceptolvolurreof2{}nrl'areusedl'rxdrug

penetrationtesting.solutior{otmethamrl.phn.'phu,{buft.eroll0%v/vwi1treH6.{isusedasa

rEcepror nrcdium. Biologicaltrsssrffi ftsm rabbit L* n * 
"r* 

l"tuua in Franz cells' with thc
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side of the subcutalreous ir taciog up. A rumter of nitnrventulsirnsf are q$Plied to hi*logicnl

membrarpli. The reeptor cfltrlgartnrent is filled with l09t v/v sri'1.*ur -*f methrnol-but't'er

;irosphatewi&pHof6s.maintaine+lthetet*Pefatureats?*0J"Candstirringwithmagnetic
stirrer. .At a psdeterfirired time interv..*l O.5 rnlJ ol receplor nredi* is taket' put in a 5 mL

Itlunretric t'lask and suftrcienf the vctlunre to nrark tllf line wi*r a lO% v/v of methaeol-phosphate

bufibr xrlution. Receptor meelia war immediately ardded with a l{}7r v I 
{ot 

qrtfalro}- pffrsptlte

bulTer rolutioa wi*r the same v*h*ne into the r-eceptor comPart$Ifnt' This'p l* *p+ated for

up ta t? hours. Sarnphs *ele *nalyr'ed by UV spe*roptxxonreter t7i{

Eralal*ion nf Surfxce ten*ioo

surtace tension tlle$$ufements ar* carried out 8ri$g a kr nouy\gligirlcter- A total of 3o ml of

r*i*oernutsinds.o-lt$3m $ia!i put into a cup and tten pltced orr a rn@@Gi*ent t&ie {81'

T

' .. ,. ',il

3. &e$tlts and Dkcussist

Orgpnolcsic 
:i

fomrula Ft. ff. f3" F4" and f5 fii.* u so& ye{Iow co&or. *tigfrdy vhsonf,' trdnsparefll'

hom$gen*ous. ead d6 not h*{e slass ep+raie*' This shn#s tl}at tk cffi@tratis{ df ail {HDI)'

n,t-facte$r ffwssp e) atd co-tudactant {E$tsl}ot 96s6} rn*d ir app4rfute' '!U}l€n rypli:d to the

skfur, rk fonnda dissnlves eegiry ed ls4ver a sligt*ly *icky feel' Thic is hrl}eass 8tn T**eenll{}

ssncf l$rstlofi is ht8lt-

pH

The pg of rtrs d€sired for:&$l*tk{t is in *re shin $* ranp 1+}+'$}' $t' strosH ri$ be t$e acidic

becarsa lr eon irrit** ths rkin, it rnust rmr be too altalirc b*awc it cg ca'6'se rcaly ski* I9l' All

f<rmr*la* rp& hav+a pH that is still isr the pH rangt af &e ski*'

Visccdty

Viscnsiry mea$rem€flr using a Broe*Jield vi*onreter. from rt{f 15 
lbrmula'1,,-ft p"*tut"t.ll"Tt

vismsitie.{. Bn.ssl on thc resuhs.f measuremcms with a, ir.re*L #6i5 crffic€ffiration of oil in the

fornxla" & cf r*eensry a s$fftrt{st witrl al*o ir*ct58ts sp ttret ir sr,ill aff*cr ie

virmsity. Increasing ifu "*"t"r"ais}dit*r"eIlBffi 
reduce Se rim of glabules' The reduceil

riee of globules witl irereane *e *mber * o"3i16656'*fridr is a^tscciated with the efforts of the

systecr to lxEistsia e &tsuE mx*" Ircea$ag the rnrrafury of small gbhdt* rrill ir'rrease interactkrns

between gk&uht thereby inex**ingvi*oo$ry{ l0l'

Surfaetersio*

Measurenrent of surface tension on the five formulas :hows rh:s etrh haJi a varying slrface teftri{)n'

The conee$trdian of twee*B.i$"
: 

t'1.'

g&fcts ttre rurlace lension- ui s'howR in Figurt 4'3'

:l



€f,ffsrilrsrless of thp filEl t{yef $f thf $al}$ernul*i+rlittler{qry' Teurperanrre Erodiflcation during

star*ge can cau$e u 63sftra$c ilr rhe ell'ective*r* oi*na'k*tafit ss that oil draplets tend to h

clnse to ons another and eventually pro&rce larger dropkts. The size distribution of globules is an

imprrtanrcharacrerisric.oi::T,yf ','ffi ffi:::';;"I}ffi #:::"'[
of prep*raticxrs. The pstydi.*esfsiry ittdsr {8W#itltlEEttr or Grs l}atrsryr*

ernulskru t I I l. tht PEI vatw apprtrachiog xnr in<licates a mano+Iispenion *y$am and the FD!

Tabk2. P$ticle nrcasulement r'sults antl poly*tisper'ity index {PDI} v$lues

valueapproachingl.swhichLrdicgesttlat&roe.ffi*rion.he*tverywidesia€dirtritB{b8.

Thersft$e.aPDlvaluelgwertbnnoJindicatecatryrrogerccusmixtrrre"vltrileavalueofo.S

indicates hrteroge*eit-v. The desired characterlstic or e fu.o*tul*n is fu higlr sta&iliry. of se lwo

cofipffiritswhichdo$rrrixtorernainmixedaresinglephaseemulsirrn.AnacceptablePDl

value must be lcss than o.ddordilnmr-the ryPe of smrple' Tle renuks of rhis *udy indhate drat

dx ppt v*l*er ror F r ,r* H;dffi gr*rt", ,h"n h1? ui*ich *ans 6*t brxh cf there foraxlas

haw a'bloed ptbit $m distiibttion {pelydi$per*lenrf i#fods an $scsbte fortrerla' Pill vatres

for lbr*rlac F3 through F5 were bel,ow 0.? * it r**r*'#n *ed in the polydisprer'tiontt*egary and it

*-*r" n *i*uk fs$dscacgory-Tlle reo,lr *r{particlt slzs mearure,Efl'\ and glo&l$*i1ffii''''

distribr*im from xangqgsrrsim{tor,mutas usiog PSA are slrcxvn l,n eHs 2.

r$5

o-63

o.6tt

F?

F1

F4

Partich size

44.55
250.5?
19.98

?34.49
30.54
64.58
9.lo
t7.43
58.86
4.?8

0.e
o.07
$.92
t}.07
0.89
CI.r2

B.O?

058
o.38
t).0t{ o.6,$

T l;fi [!i

Physiel Stsbi[ty

storage *t ,4,' t 2,'C. All f$nnulas rrere stable u*til the fifth week cf storage' Alt lls,mUlas afe stabie

during storage by cvcling er{eno also <Arring @rituss"Tt*""'::t:::::" sut$ano *"t:

rxr phase sryaration. wh;ctr nl+ms fta *S forrnutas are *abL k! thc Pviffiional kxce erpcri#

tbrlrear{, , -i
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d. Conclusion

Thr: highcr thr r,rlncc*Earion *t the nur$emulsit'rn-tilmriflg agr'nt. cspecialll- surtactiurt (t*'etn t{})

rrr rri,l orr,Dirrillr*', thc hr$rt,r thc lxr.r!.tGlti(m irbilitr of thc prcpueri.n. hut il thrt r:ottetlttrltliotr

""t'
Ctcct'd$thecfiticrrlmicel}ec(xrcttrtroii(',ll.atightslrlatl:r$tmatrixltu.r-t-rrll{}}lvillht.lbrr.rrt-r!.'l'hich

{au:iL-s thc rcleax t:1. ktttxtrtraetrle rir hc slow*tl. The highcsr pcn("ucti(}t1 il'si result: in thc [:]

lirrnrula is "t.i{rl{'{t lipg / cm

Aclinowledgtnrent

Theauthtrrr,tluldlikettrthankth*Fucultl,trfPlramrar'-l..UnirenitasSunuteraUtaratirrrupp{}[ll}g

iurd pror iiling this ri'rsr'arch wot'k'
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:o 17.
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