WAS AFF-IVO o 0 6l oo lazrd a0 cOle ST (S5 p e oKl doe @

4 918 &3l 3T (b 3 51 g o G (slo 38 (5 P LS (RO90 J) g

Ex-vivo gIn-vitro B9
"l P 3 5 Ol e 530 5 50 55

s
Wl e b oS wib b gl 4l g 3 b b (OIS (Anal fissure) dnde (Bla tasis
U‘" Olays 6‘)‘ |J.>|4§&L‘bjjl>4la>)\ o oljuh (Cj‘ g_,.v\>-l r&.&b) r:-JJzAJ) CrA5 95
LS)JL’ “gi PL..L.; .L..»b@ rJL.Ju: 9 (GTN) ""J""LSJ" J;J.‘.J{ W}ﬁ J 45}»@ o3l dJlA-J
Jawcb}adgdujd?w‘jﬂjdu Jud&l{wa}ﬁj}bmafw‘vydeL{odJ}b
cals 3wl 6)\‘@1)'\-‘_}3‘@3%&45‘)1)30})\94{@1 J; b o P%) Jewla u}:.f}!}n)a&‘
ASL ails 55 sllae L;\«.JSJ..«&}&K k;Jl.xib?

- - Z . o . .
i 4 1S g S (HPMO) sl fzn Jog (oS st ey 4w Sl 5 Osm¥se b Jlex it
G 4 OT ulydsd ginvio gy 4 o)ls s3] desr 3l coin ges;sl 3 (s Slo guast
o 203 (D) Cagy) S35lam o (Sl Jsla) S laslis 5 515 Ogjps Jo Loy ervivo
. . Py T - . =z -
w}) .b.-ﬂ); (4:.9[..» o dlﬁj 09> J)b JJ) QWY}AJB A jl ol )b‘ 6})‘3 J‘-\AA 9 4:9; J‘)S
5ol gl IS S sl (bl Dllas izmen B e e gG VY mas b s (g e gy Sl
A bl oie 0550 8 ler 250 3 (Sl e e
S gz Gl TS 1S g TAIYS S SNID 5 7N HPMC aly b I3 Jols oa glnos 5T 5 slaly
GPIR O uﬁbﬁﬁbbﬁ‘}ﬁ-w )U.:L: u\wul«c)l d}iﬁ))}oay d}LﬁA &““)QJJ
YSSIN 5 JATIA UVEIN JMIY OS5 4 B cwdi & sl Ol S elis bwg g ls gleslyT
J’édlﬁ (UJ W}S) &J}J” ;Lu&Jljj‘)))?F))}AJ)ﬂ)LQA Cfil .Jdlo);)b‘ b J?djjb L;‘}N
S SIS g USEIS B /A TBYIV 5 4 b0 s g b 51 S
iz 5l bl ass & 550 Ui Ll b al Sl ead 5T eals Olje @\:J s i 16 S aons
b3 glsl 3T LS (P /0 0) e 039 sy &y Sy Sl gls yse Ao s Sl (el (sl.q.?p);gmm
)bjw‘.béwjmdj (J"‘:J‘i)uL‘LC Cym(u; Wy)k_i«awﬂﬂu) Tsrs u.u))jbjlts): cdob Jl
Rl 5 @)g-—“ dolan 51 050 8 gz 2 5,5

.

Axze (3la% (PP Jj crj%é.d.\:lsdha)b /

Slados 5 0 5 g5kl olSKils (59 Sl 05 S Liils Y awldi.:ﬂ(}ugﬁzrs‘w)\;r,u;,@b;;f,@u})\s,&xta‘wgg,,ﬂujua,f)wk—\

ﬂwvxﬁc,u,tizbwu,,u,Mu (ol (534 S b s Y Olghol S 0 e oKeils e g5 s p sk
tavakoli @pharm.mui.ac.ir : <539 38l Caw (w337 @ Olgas! é“:')i Ulo o5 (gl g 15 oSl ;J,S:?}_‘.»ln)lé e}f 2937 ¢ J9Buo Oy g5
WAS/F/S o b pds IYAVI/Y s tond bl dlio dlysd YWAG/VY) :allio il 3

|h\a



Iplea s b¥

ke Jadi Qoo ol piliks 20 I 46

094 (Chemical sphincterotomy) s ls Oles
Sl el T Sl 5 Shes 4 > Obily el
Oloys dyl b Olge 4 1 5 555 0 4l cpl 5 i
el oks ol oy Rl

S 65 JomelS ho s 1Y (il no s SIS
3 ST S 0aS ol wlie Uy (GTN)
23 (29 Ol ) (&b J&L" blsl s
Sl o Wb olse aJl ameas syl
S35 Ui 28 5 JUT a3 55w 0 g5 L3
4 Jood oy Sy e 4) e SVsb edlaml s
ol Sl Olays walsl 5 gl 2l Eel (e
(AN ) sl 00 Ol e

oS lge Ulse & psdin o ads G
J5 2,08 cae sall Sl ST el olesliT
s ST K Ol 4 don VSl e
Upe & mosm 5 St olstl 5 2)Susm
s 5l KosinT T laess, 8 eSS ol
o3liial 5,90 Sgdoee jsb a4 & wBb s Sl DLl
AAAVAA) 1,8 o )3

S Sl Ll el s 8 Q1 OT
5 S Dose wlS GBOn s L AT
iy B3 O el b s & W ls 51 e M8 3
U gaonS Jlge pdpn b (Shost B pan S o
sl 035 Oliims ol 4 55 ) 9 er:::L”J Lila r:wlf
S ol ol Ol PL:L: Shs 9 ds r)e g
Wl xS Gl Sl obel Cle 4 adge b
I a8 polie Biuan B Optlis il )0
2 Gz (W) Sl ol (ST p 8 4 Cod g
BTN sley b e3lds mdse b (25 31 ol anlin
etk cpl egdle il o3 alia g logs pl (25
ol (8) cwl o3l Ol |, GTN o)l 50
p93 b Olsie w pilis o ga IS Sl ealisal o5l
S0 2230 GTN (ol sl il 9 o g5l Olays
3k 3 08T a8 ol @ a5 b (W) adb s g

(Y3

IVRYS

S i pl sl I S ake gl
RTER 6&034.? rl.u” 0 &Sl L)f))‘j? oK
@l Lo 8 OU5 9 Ols o 55 OF ¢5d Olje 5 355
() a2 g

9353 Jald sl ol e o (gole cpl 2L Sl allss
s 3 &8 Sl gn i g (K’& L ) g
adlo 3 g w83 5 55 e 3 B S e
(\Y) 558 0 0dalia 53 of dkijjj

gante Sl ey ol S3dsl el 4 S
G Sy Wl Gl Dol e
5 el Jalse 5 L Olaly 5 Jlgul (Jale 0 5 gome)
G ol 5 Ses Cpizmad Bl b (gola () oS s S
Sl s gl b WSl g sl sSCal
o Bl 5 iy s s Jalse Ko 31 UT s
(V1) s (o

SSaal Jlas 2al axde Blas Olays wlul o554l
9 (555 le:,wljlg-s R Jds 4 &) JUTGB-L\
I3 & o8 Sl 2l 4 O 0Lz il 53l Uil
oo s AL WDle 5 @il s W) s OT
LSl s Sal, Lol b s b o Cadss
Colem b ot Oloys =) 13905 Oy d> o 4 3 Olg5 o
o Jes Y ol Ol s =Y oS

¢ 5Ol Oy bld) e Ol 5l eslid
5 e OsoS ek s S8 58
el g sl GBS 5,00 5o iy ((GMHE b 9 s
k> 5o (gl el olse ST 3 5 50,0 S«
(V) 358 o

a Jf | (Lateral sphincterotomy ) > Ol s
S bl iy p55p 1, OGS 5l 45 b6 as)s
5 g bl g Wl koS G ol
S g S5 Jes sl 5 Bo) Oop oxle
$ales s3m oippl 5 485 3 g sy S
(0) 1T p Sl @ ol e



Fojladcpasler 410

Ol S Sy ol oS dos

>\qu“5l..» a3 F s U OsVe p O dos A
et Lo 55) 03508 b ol en B8 bgbin 4 5 ol 5 5
dny A3 6Ll (0K Lo Gallenna s blias
53 Dbl g 5 p3ldhs (f Y i al S ey
Solg s A el wl o6 s ool Bl
3 S ol es 5T e oS oS Fe e U 1

San b dea JE sy oS d5 el ol
s 435 bl s s Bibwe sl 5 SIS
Sl dnces 5 pikzhs pf Y sl Og¥pe s OT
5 53 IS 1y as Bl Jols b 4 oSS
As 6l sl ol

5 i T 1, o L S U5 g s
win S Se g Libw slse b oLen IS Ly
5 ety sl OsVe s OT i b
Lo 38 sl e Bl b Sl
olg s Wl ol bl w O35
A o938l 55 Fre ISl

ok ol 5 Canlie absn 03,515 OloypiS™ gl
Gt 2> JS5E ol 4 5L 5 A8 e s sm 3Ly
Sl 0l a5 pl g3 0 el iy
ol epsbils Sl cnlin (g0 03,51 3 S e e
o3be (3laliT ¢ oland 58 ol Blod Slen g0 3

~-’;; S bl s ol Sldlas 50 5 5

SHIR S

51) LS50 el sosy ealial 5,50 5l g0 -
Fdo o duon oSae (O iy
G3 JIE oo d(fKI 05 JS) KAM(HPMO)]
23 s BB 650) 1S g (S alepd 557 50)
ke WSS s el Jon oty e (0L
‘JJ" ui‘“‘) Foo dﬂf ul;-ﬂgl: 9 u-ijwzl? (sl
(ST

L;‘S)J"':“ Ji gyl :f)\.ngb cadi g -Y
o e L HPMC oy bl sl Je dos
9 b b Jeon 9 L s (PG) IS s

g g0 3 S
Fu | Fo | K Fs F, F, Fs F, F; F, F, ey K3 gl
(/W/W)
Y Y Y Y Y Y Y Y Y Y Y c,’l.gh;
- - - - - - - \ \/0 \/0 \/o HPMC KM
- - - \/Yo | V/Yo \ +/0 - - - - G3 ¥
\/0 \/0 Y - - - - - - - - (%
A 0 0 0 ) 0 kS A A H ¢ IS sy
\ \ ° ° \ [ 0o \o \o D ° PEG 400
1 1 1 g
/Y A /Y /Y /Y /Y /Y /Y /Y /Y /Y ol Jee
/v0 /v0 /+0 ) ) /+0 /v0 /v0 /+0 /+0 /+0 S Jusp
/+0 /*0 /+0 /+0 /+0 /+0 /+0 /+0 /40 /*0 /+0 Ql::lﬁ.\.«‘_;:
) ) \ Voo | | | Voo | Y Voo | b S o 4 e o

170



Iplea s b¥

ke Jadi Qoo ol piliks 20 I 46

>kl o Sl skl b g Amax e Jsb 55 45se3
35 s (1l 505)

ssbie & dnVitro gy 4 903 Hsl3T sy =0
WJ5 e gbesysT 5 5l edd s3T (galls Ol s
St W 5 (e WV o @) 55 Opisks Jo
S 2 8 15 elind sy Slil ol s
5 4 PHES b Slid 3l by Ogisis Jo 00,8
S L w3 23T 390 4305 | p?é:“"'
A i Sl Do 4 oedas B Ulge 4
Uilaog ids 8+ F0 & A0 by ol 53 5,8 4500
Sdda 18 Ui colu 0 b cellS ol w
b 5o assei 51 Sopp b Ol 5 8.5 50
2 ek Cle Sl ge dsb) gl W s
A gy i cbl ad e (Olaud 3L Lo
) 158 asloea ) Jga b g 3 bkl doles b g5 & g0
Ol gl (4 1SS L aw 03,515 o gl RlsT
ssmsn sl ple s 3l A6 Jlod 25 68 a
G 515 W86 & 5a3 S 03,51 5 o 5l (WO s g0 3 5o
B o s B iy b oals ilesliT Ol s
ol 5 ol BB cladges Ole e oMl b S
S5 B s ol ) Jols i Clx Ol 4 ol
Ad

2\ OJL@.M’J}A)

Ci=n @y yo gls i chle
C=n a5 55 5> o pb e
Cri=n-1 05 55 9> ad> cble
V=450 -

Vi= 6m [ o

|}

5B s e ¥ kg edd g B0 g b
ol 1Y Jgdor 55 oy LS5 slgn sl

sadl 35 5 (s Slosas e n Y
Al S ey B SlnlsT ol el
e 35w S a5 g 5Ky S g @ U351 5
Sl bl Sl sl is Jusl daes sl 5 pH
Sleo ot oy 5 OM p? 9 2 ool 5 9d
g o3, sT 5 55,

Koz 51 WaosysT 5 3955 ol o Gl
Mettler 4l=,iS” cslw RM180 Jus) Rheomat s 55,
#lsl 3 o oBnas al b (gl il (o 5o
Lzl «l (cup and bob) JBli 5 4l (ol e s 5
ST 3550 8505 g 335 0, llS” oK ol 03N
SR Wlsal G955 by se Cund 5 odd 5l al gl 4
ol 0 b Jos oBas 4 Jolb s game 5 8 S
5 o saS Jslas) D 5 Dinin alie s ozs &l
S g Sl e s o3 S S (A5 s 0
O 5 (Sl doly o 2 ) (ST (55,0 alin
G0 55 S S gt LB 3 (77) 5K
35 g 0l 2 Koz sl

S e S e e 5T 5o sl e s =S
ope 4 e O bug 5 oedd 55 Sy 4
Sy Joolm Jgloms o 9 A8 385 a0 Ve Jlse
(opl5 <olo Kubota-KN-70 Jus) 552 5l aids Vs
S S 5 S Gy SbOsYsed 35 s
o o ol 55ty 5] iy s O sl ik ol
Wals Olge 4 55 (ab) 51 Ok sbes 515 ol &b
Y8 zoe dsb 53 0858 00l UV ol Olje s ol
(& Lo s pilds Sl S e sb) sl
(UV mini 240-CE) jugs 55l ofous buy

jJ&st u.b- o éjjj‘jj‘bg;.lélb)&;oj‘&l



f‘yl«-w‘;r&))lff o:j.‘

Ol S Sy ol oS dos

Yo - Y=/ YV 51
y K- /4494
o y=+/+Fa0x++/+\\¥
1 R, /4444
VA B ol il
o - _
® Ll
| Y. . ¥ o
(meg/ml) < bile

(PH=6) s 3L 5 oo o Loma 13 bl ATyt o il 3,1l _iomio 2N 4l g

N K3l lae U o p? Vor £ YO O
952 03935 9 Slwedlal Sl s Doy ol Cungy Al 03
4 A% 0dES e wlas 5 W o en ) o sl
gl 5 oasil e o OT k! e S b
e ad (V) ab 01,8 36 G & OT s
SenS s ovg B Caond 3 58 0 gy sle 2l
03 53 Tso s MDT (b el 5 905 sse 5 (g5lsl;
P0G alons 03,515 gl B ol
ool 3 el B2 e 5 Il SWlas -y

T
T

§ Dda g odd (ghudiy g B 5T > e
e A L;Jl.\.@i} JJ?G“"’L“’ a= 3 Yot s 5o
Blod 3l o351 5 ol LSS sl ¥ o Slay Jolgs s
w3 S F e 2umm 0 i ol Gy s ol
ol g Golln a8l 0 )6 o an 4 (rizmes
bs 3 edd cdnatas claes sl 5 5l el WHO
dw Sde @ (3508 Sy @) >lJ?L;.;L~ a5 oz
Bld 5l asle VGl Jolg s 5 ead oSS ol
5 055 ol g 1S pH 2l 5 (S5
w3 3 s 2as S35 Do g
oSl 55 awglin gy aesls T T A
3 o 5 ) ailin sl s test (UT 053

1y

lesgl 3 51 S e Sl b ilesliT K8
o i e SiS db e by o
. Z - =

5 35 S e s 2SR s S
S Ll et i o S a Sian ol
Ob; lbwge L Mean Dissolution Time) MDT
Sy sy O ng @Lnj C)J.A)T50 9 (Y d)ﬁ)s (sl
Wos,sT 5 51 S Lo ly 55 (s 31T 03,51
S S enasils bl g3 o) s S alos
5oy oleslsT Wg, awlie (5 035 gl Il

Ly S @ sl

:Y OJL««; d)ﬁﬂ

AM ;5 o8 6505 33 Oy S0k b el () o
ol (S w505 95 0kd 33T e ls Ol e oDt
Slp P EX-Vivo Ggy 4 9,5 e Ol w5
JB oo b alin Ll 5 Ogisas Ju Sl 5 sk ol
S (U Gl 4 o Sl ol b s S eslind

b Wistar o135 (<) 5 olome (isn oS8 anb Cyy



Iplea s by

ke ol Qoo ol piliks 20 I 46

N [M)/yji,é(f;wj)fjé;é)JWj pH‘j:.ééA ZYJJ.\?

Sl e ol

O T AR
(SD: -, &ile) o .
Y/ A (/0 Y) 0/"0 (&+/YY) F;
VA4V (/08 0) ONY (F+/Y) Fy
Y/ANY (/YY) o/NVo (&+/Y1) Fg
Y/AY (/YY) O/ (F+/Y0) Fy

A daesysl 3 3 gy Jlde s 5 ol b
e l odd SLIY dgae s cole Sl e sl
s LN e o3 game s Wnes T b aed 43 gl
L Ol ol s o sl cols 2R W RTR PIEPIE
o g o) (leoliT Kas rmmen a3 o oled
A o s fﬁi-“‘ 3 K w3 i ax s Jia
25 b Sin g by Kovan (gl b 523 8
ol Ll 2B ol el oad ol DL ¥ Jsar
Jas Ossad 2 5550 3 5 m,f 3 alis 55
MDT (gla ey pizped ok Dbl s SziS
¥ s 53 68 43 8 aloma 0,575 a (s 53 Tso

Lo ;)

ol :UT Sals Ao ys

50T Gl 5 (ANOVA) @ b G bl 56T
T aen 53 s S eslinad (Duncan) Sils &
ol b b 8 5 s s e /00 5l S P55

53 \Y 53 SPSS @i, S 4 T

@b

& s o gore sBOsYse s Ola
5ol b Sldd esle 85 il Ly O g s if
o 3 oad sl a5 5 pll 58 e
uf Sy Qg g 3§

SO g0 (K58 ol o S Jol 8
ol o ol cale 5l e cele FA (Coa
@SS 5 g Sws Sl Bl I sl
o Ol Ogl 5 (med LB 3 W86 (sl
porr PH & o5 laes,57 5 pH izmes 2l o
gt 3 & ol (Cnl § BT JUS pH) eslizal 5 g0
Bl oo Sl ey Wos sl 5 bleds esls OLis ¥
G 3038 L ) 590 4l coaS Oles Gl ~
sbul b lash ous s Bd ) el 5 K, s
b bes gl 3 35, S, s saalin T (i S
ad el OT 5l Sl ol clapl 5, 5l oslicd
Bl oy ey SKadyad b bl el
Al 95 5SS

ol olabsl

—e—TF3
—s—F4
—A—F8

—e—F11

(4285) Ol

m:f)&mgwuijj4'4WL;[A;;JJC,!JJijjﬁgj)jj/acglw;/j/’,uja ¥ lseed

1A



ryw‘r&blgf o:g.‘ UZ‘;JQ/! fjfi :L{L’/J 4‘.1>=.4

JL&:JJJ‘/:J@L}/ T50jMDTlei4j‘/;7-j_<.zjgg@jJW@))d&w@%yﬂ.ij

(In-vitro) S (L8 ig) jo oo

Ta MDT 5Dy TN S 4 Ao 4y Ogrd g0
(min) (min)
ag/v VAVOTE: /44 +/ANOY +/anay CJAAYY -
3
£V/EY VPIAEE /Y +/A¥e0 AT JNoY F
4
V/YE ARVAL- M= L0/A +/NYo +/00) i a\n' F
8
Vo+/44 W/AVE /Y. +/AVY4 /A A L IAEYY F
11
Vor -
A o
§ 5 ——F3
% = F4
ERR? —4 F8
—e—F11
Y.
o \ Vo Y Yo ¥ o

(4283) Ol )

=1) o ol Ll G oy 0 it (sldo3 515 15 Ola ol o 33y socdn o X )13 905

oelie L;[AAJJ_}& LY -Aj-'j" T5()_}MDT/:!-’E‘_}L/2,"}'<’AJ Lﬁ. “@” ‘,M et L;LALW‘;’QM ""3//" i'dj"\’.'

(EX—VI‘VO)QJ g_",wvj:' ‘j:rj_)J)

Ts MDT (SD) ~ i .
. . TR K 4y P 43 gy g0 3
(min) (min)
YEV/\Y VVAVERY /Y /A YA AAENY +/M44Y F;
Y\Y/A0 A VARE 2 VA M +/4vod + /AN VY /NYM F,
Ve0/88 \Y/\AQE: /04 +/AOOA +/YAYA YV, Fg
YOMAA WY V£ /A4 +/ANE +/4YYY +/AVAT Fu

M4



ryw‘rﬂjl‘e o:j.‘

Ol S Sy ol oS dos

Lo S F gt 3 457 s anlons 03,91 3

a3 YO£) clos 3 Wes,gl b anle § IR

Shoyast 3 i (b ¥ Jolp L) o8 sl
3 cg_i'u Ld ) s edalia LMJJJTJZB L;JAUo

o3g9dowe ;3 o5 sl (glgme 9 (LA @5—‘}.{3‘

S eSS s oy Mas e n S Jols w3
g_ﬁ."l)‘,o ol ol eals OLES Y J‘J}o.; BEIESR) C'_A.wy
. Z
3 o ey B S S ool el M
Llodds esls Olss § ij\’- BEEE ) @)i:ﬁ 9 &-gi
BT ‘5\Jg w[ﬁJT L‘Ji‘ BERE™ Tso 9 MDT L;L&):Ablg’

(n:f‘)(ﬂ;}“fb a3 Eokl (glos) anlo w0y 95 A_S"J.}w&uanjGéJijM)JWMMG/[&‘:O Jad>

(0 5 omm ) 515 Jlote o Siks . .
Ogrd g0
el 5 dn ol ¥ el 5l ng ole ¥ il 3 daole )
Y\ Ak /g Y/\York:/+t Y/\Yike/ot Fs
Y/ ¥ak /Y Y/ YA /oY Y/ Y /0Y ¥,
Y/ AV YT Y/ £ YRV Y/\ eV Y Fy
Y/ ok /87 Y/o A Y Y/\ Ve fov Fu

il Sl g ol ¥ g ol FA LS s 118 HPMCT ) HPMC /0 5 (5o e Y0 5 o555 ¥ s gad

\0e e o 9
Voo HPMC1.5% (F3) HPMC1%(F4)
Yoo
Voo
3,
3 1,
x> 3 s
g %
T T T 1 »x"‘)
\ Y r. F T T 1
Y . 5
>R o )
PR o
—a— 5,V dicls 48 41 85,
—— ool diels 48 ol Ry
—— 5Vl aale 3395,;:) Tragacanth(F11)
(T —a— sy omlh b 3ol S5 VO
Zon. 2
e Guar(F8) 30
L] L] L] L] L] L] 1
1) Ve 10 Y. Yo v o
° \ 0 Y. Yo ¥
PR G i

\Y.



f‘yl«w‘;r&))lff o:j.‘

Ol Sy ol ol s

b3 0en 5 Wl a8l o ST Ll K ey ol
Cade 53 5 sl Ll ST (VA-AS) PH I aes
w3 o Ol s Sl ol GWPH s L (ol cp 2t
Sl g gls JH e oS a7 e ] (Y0)
fond w23 8 )5 adlan )50 S L5J<L° b ok
Dol 5 5 aly =0 pae osle cpl 550 3 o IS
(Y0) Gy by o sacdy Sl Doy Sy b @ Ol
Olo I3 Jele 5 )05V 508 szl b oo o
ol o a5l oglan e 5T 4 as |
BN SR P gos b ol
ol e o> /X)Ll slga Sl (g S5e alie Je
A3 0 [10) okiS G 5 (el Jua s ees /00
Job 53 laes,gl 3 (oolbl sk (Sl g
(0018) 43 o3kl (gl b jop e 5 (bl Sl
0> | blss 5L o3lizl 5 50 oS sbsT
@ (hoys 0-Y1) J)Q:lf o plie Bl ezl
2 e (YF) Al eslawl Cde sdas ol Olge
d)iclfol:sl&? (s ) e
sl el g e T Sups ey cpols
(HPMC sds 5,50 53 osas @) okd JS55
Sl 5l ol b 4 g b (1) 238 e
S, e ise ol e PH o8 pie) (ol
O 3l 5 (o351 5 (o ol Sl 5 K545,
Gl b de ¥ ssis gl es Olge mle b
(VA1)s 5 slgntey s, 57 8
I by Ko s 4 s
T anslis @)is"‘ 3K 3 o 4> Sl
K ANOVA T e bany) o] bbd

Seg e B T

CBOsYsr 3 aer (Glsli] & us jamie (4
gy 9 St sl28) g B9y 95 d )3 s
Gl Lol pl 28 o (g S Holes S ()
g e by (V) Lk s FDA cleal, bl

A4

Opzmed Sl LE (A VerxNr) Jd J{\B
Lglﬁb BE (_5)"'"@'{; ol dw d}b BL AT,\?‘::LA Lgl.ﬁoJJ)Tjé
s sl s bl AIJ?G"JL,; a5 FrxY
(8 Jga) Ll Olis s 5l gl o pH 5 o9
Olzrer Ol ol dsb s Wes 515 S35, U8,
(F 15505 ) 33 (99,5585 O3 5 Sadhy s
o

Gk S Jol cbdias A slaas o
Clinze wbe) slho aad ey (LS wb) acb
Coslin b Olsie 4 (s S ) (sl b 5 (Sske
laayly ol s § 13 aslizal 5,50 (c3lag s gl 3

= . . .

1) S Ny vl 493585 Oz Sloosas b
Loy Koo sbml pas 5 cllas (Cuy b bl
% r)la:li; (YY) s skl 590 o5 3 Sl
S5 K PKad/o bl s Sl e
w\ylbﬁJJLng‘yTjad}bwgdwl
b gl emlin aly (3L adllas sl Cun Dl sa
Dy

ol ke e Jier S Js oS
B elawl 3,50 pildhs b B398 g o "
5 s Sl al ol @ i sl Ongsl s S
syt 4 amg b oS il Jus & 850G
Sele O3 g S b e Sl e cpl ol sSS5
L) homs o PH I gy 53940 )3 (sl 5 OT
ey S5 ol b sl 5 2S5 o
(*a) JJ‘JS Ser 9 (dvoul .bﬁxﬂ BE )ﬁ)ﬂ) JLA.:"‘
2wl el a gl 0393l C,\.e; S8 eslal 5,40
Dl sl boolen 5 Sle I3 5ol il claclals

z : .o ;
43-;| Sy semg Jj sl o S d}:"‘yﬁﬁis



Iplea s by

ke ol Qoo ol piliks 20 I 46

SMDT jpolin o a8 el IS J5 5 s (ol
Ssols @lslT ey 53 (Fdsax) asb e Tso
oo 93 3 HPMC a3 V0 9V (gl gV se 3
8 5l g @ilslsT Ol o) Gy Sz Lt
9 e MY 5 o HPMC a3 ) 4l 5l sl
o5 4 HPMC a3 V/o al 5l 5 asys OY/SS
S ol O 5l il s doys 00/3Y 5 do s VE/VA
Swdi ol doys x4 Os¥an b 95 pl sl ples
S oad 33T oals e ¥ o Ol s asly s OLSS
S sosb 403y 0T )3 357 50 oy B s 2l
50T 3 g ls Oslsl el e ey clile L3 L
s oy 3 gy LT Sl aling
Vo al 95 3 gl cpl bl o 2alS el 33T (o)l
a5 ol o3zl 5,55 (HPMC CPS 50) J3 awo s ¥
(F) Sl o odalie 35 el LIS U3

wlin Sllas ple g adlls oyl 5> ar g 350 4SS
pre Sy Olye 4 Ml aes (slaesysTs Sl &S
3K & Sl opl el 0 enlizal Gl gl
3T dos @ O, O In- vitro S\l
Ll ool JKa Gy asT aslea) sdd asia
lizyl S s (555 0 otalie gy SLa b 55 ST
bolze 5 ol Jom gl e gl 8L s
5,315 058 4 e 5 el o3l 550 s
R B N . g e
S D3 Sy 3um 5 i 1 583w p S
250 Ao (Al Slllas pbsl pots 05V sa b
A2l g oy Dlalllas plosl (ol edins S

Z
S el
ASQL@L.D\Q_{JJﬂr};g&h‘}&}ﬁ@jl}uh)?)‘@}dk
5SS dilagens L3 5ei P Ob St Jo Ul 5 gl

JJJ‘J‘“’ 4 ol

\yy

3 s 5 llsT K8 Vol 8 25 8 s
T 5 (U5 by 08 ol el 4 33,508 4 45
aj\bjgéu\hﬁxb)dbwqa?jb
Sas @S S S J3 ey il
Sl &by S 4 ek g Jiw g5lslsT
ol Sl edd 33T (cals Ol anglin j5 (FNXYY)
ledT doss 7 b pasita (0l 55 5l 5 O 0)
Sy s Ao Sl (el ples ) S slid
Sl cpl (P</00) ol ey iy Oy sy
OT Conglin 5 sy oS 5 Sk 0 by o gns
S Gladlas 5 il s gils S Koo 358 4 o
Jeon S soa I3 wl o Sl T3 7 )
syhp ealia Joli w8 Sopo ik e
S sle bawg a5l b (llT SKsb o
33 Ao VY Sy Cang 51 OT Jse 5 duoys VITA
OT b o 5o adlas 3 cpmen (¥) (P<:/00)
5 d3 @by Wes,sl b 5l e 5 358 s ilesl3T
IR a3 Dy Sy g S slie g )l oS
id Bay 50 ) Ul Ol ol wd S 15
Ojer 5 5ok 4 5-&54’? sdalin (&) Congy 5 S
@l do s A Dslee olesT OLL s 0 15T (ol
(Y) 39 &) Gy Gl dopd VEIYA 5 St el
S slaaly Sl gls 3lesl3T () ol adlllas s
S esbalsT op i ols Ol celu 0 csi o~
5 (K el Lows ) do s AF/A Um0 IS 3
551 Ol oS 5 (&) Sy g Yoo ST/50
9 (Ko slid b g) doys S5/ Ol a4 1S
qles 03 (D) Gy bawg )as,s FY/8F
ol Il &K oS Oy 8 TS0 5 MDT 5lis
a5 al)l 93 8 & sl Ol s asia Ol o
ol (P /00) Bsgy o T Okl s bl
LS J5 Dy Gy Sl s Sl Lol gl ool



r‘ojl«‘j4rb.))l€%o:j.‘ J@;Q.ijj(iaa/}%

Summary

Preparation of Diltiazem Topical Gel for the Treatment of Anal Fissure and In-vitro, Ex-vivo
Drug Release Evaluations

Tavakoli N., Ph.D'., Minaiyan M., Ph.D.2 Saghaei E., Pharm D.:

1. Associate Professor of Pharmaceutics, Isfahan Pharmaceutical Sciences Research Center, Isfahan University of
Medical Sciences, Isfahan, Iran. 2. Associate Professor of Pharmacology, Pharmaceutical Sciences Research Center,
Isfahan University of Medical Sciences, Isfahan, Iran. 3. Ph.D Student of Toxicology, School of Pharmacy, Shaheed

Beheshti University of Medical Sciences, Tehran, Iran

Introduction: Anal fissures are small tears in the lining skin of the anus presenting with typical symptoms of
pain and bleeding during defecation. Several new forms of medicines such as glyceryle trinitrate (GTN)
ointments and diltiazem, a calcium channel-blocking agent, have been recently used for the treatment of
these fissures. Diltiazem relaxes the muscle of anal sphincter and consequently increases blood flow to
promote healing. It does not have GTN side effects like headache, anal burning and hypotension. The
objective of this study was to formulate a suitable topical gel from diltiazem and then to investigate its
physicochemical stability and also the drug release profiles from the bases.

Methods: Various formulations of gel base including Guar 1.25%, Tragacanth 1.5%, HPMC 1%, and
HPMC 1.5% were prepared and in vitro release and penetration characteristics of diltiazem from each
preparation were studied through a hydrophilic dora pore diffusion barrier and membrane excised rat skin
using Franz cell over a period of 5 hours. The amount of drug released from topical preparations was
determined spectrophotometrically at A ,,x=236 nm. Stability studies and shelf life assessments were
performed too.

Results: Gel formulations containing HPMC, Guar and Tragacanth presented both good chemical and
physical stabilities. The rates of cumulative drug release from HPMC 1%, HPMC 1.5%, Guar 1.25% and
Tragacanth 1.5% bases using synthetic membrane were 89.7%, 76.7%, 94.9% and 66.1% respectively. For
excised rat skin test, the cumulative percent of penetrated drug at the end of each experiment were 52.7 %,
50.9%, 64.6% and 42.6% for HPMC 1%, HPMC 1.5%, Guar 1.25% and Tragacanth 1.5% bases
respectively.

Conclusion: The comparative study showed that the percent of drug release from synthetic membrane was
more than the percent of penetrated drug through excised rat skin for all bases (P<0.05). It was concluded
that the kinetics of diltiazem release in vitro was not affected by the kind of gel forming agent and for all of
the formulations, Higuchi’s kinetic model was suitable to explain their kinetics.

Key words: Diltiazem, Topical gel, Anal fissure
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