[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

£ olad o) € ala o) od ol o le 4y 503
YT i)

Sasdy daal Ja ST 9 ) Sl ST S EEN g Oadis ey
Q\y.abé

O ) ¢ omadi o5 S ¢asle 8258 ((nSl aal 5 Dl 2 31 o8l ¢ asal ol Jean

PETLEN

O oS Qda ISS en 1) al galh) aolie Al g e AS atiea  Wed ol ) (gl U5 ue

D gl g 3y gl Sl a6 ey sl uad ) (et b (S s oleaSad dildy (S
3 0 g aly o smal p Allel ey 3 aS Lagl Ol 2 pde 48 Ko ser RHET 250 )0 5 2 5 ey Sl
Sl L J3sm JSE ol sdiay 52l i (smal B 03 (5 yaddy i 38 e G pa Glaad  shdy AT
23l 8 ) oaal oy OH 5 H ladBoal ol aiolSal Js € iile 551 K (sladaine 53 L ozl sal ()
DSl e 5l 5o s (L ST sla e sise Ol e 55 Gl 53 NS e (s Dlailel ) | 5 e a8 ¢ e s
5 4 L 45 Gigeal b GG el sty S35 JymalS/al s Jame 5o audl JST G Ol
o3 i LU 3s,me () p 08 a0 (LS ARy Nia 4y 1) 03 sl 8 Ul gla aSd el R led
SFT-IR Gl eaivcinh 205 5 Jigin a8 QB 5 Sl 508G (s Sae il (6l ) Cisual j Siasey
sdal oy (sWadigad SEM psbeai | aiad 4% £ IS4y sdel Canddy (ghSad sl jiale adls 53 UV-VIS
2 5 Cimal 8 (S S 5248 e s (pils 8 Cud ) ) slae yia L Gl S (o5 Al saia ol
i O 301 aabaal (5 o2l Cansay 23 )51 58 JlSL 5 (RIS aladl 5o i i e SIS 43 (BSI5 (g
— 021y (slaadlalu 43 5 ((ew ) sm slaed gl i (QUALe 5 e ) Jiie S 53 a8 g Cdle ) a8 ) sie

'A.\ZPL;_'\\OL»:\‘QAT\A\.;)AVV Ll\gududjjuw))gw;)w\ B ‘Qé)go)@g-})bui:\u)ﬁu

"

dadla

(S g sl gliva 3 oRads sla Ul AS dua omly glaased dad e
2Asg e lS Jlaid lga il 50 il LS 5 Ol sicdy 43 5a3 () 0 21 (5 )5S 5 (5 55l 538 s
5 A 2 o0 ailal o glas dnaale ( SIsA slaed 5l 8 (x5 Cysha 23S alal (5 e Qs
sty Gonly (sl i) QS () Nghe 4B K IS4 (Sjpeba 50 lad 3 Ol sied
Gl 258 s gl Cpdia 2 B e 5 2 gd et da D 5 Jis () 44 ailodd Jaa s sty (i je (sLa I g
LED YT Y] ¢[V] S s
01 G (S5 S il igual i (RS (5508 (020 ey 1S Lol

AYNV/Y G AY/Y/Y il
pr_ebrahimi_r@yahoo.com J sia 0wy 5i”

\RA


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

1yl e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

DA (PH 2le) (obaasd 5 (Led aiila) (e R ¢S 58 (lase aiile (o yne ol 0 3 (o&ia 55 pam
SE 53 0% 51 Gla ) slaailabis (i A8 50 a5 ) ()30 88 () sie) Jasatia b i i 8 o
Wi ¢ ladana 5o 3 K 1 AL U550 )2 25 s gl laos K [V] ([ V] Cand oadiaia K Sy
posie (5 el JLid Jalad 4y Gas ) (5l gy 5 X g e 0 30 s (S sl () daed «J 55008 L dase PH 5lé5 4
J350m & 55 Ol 3 Osand s Ol 38 dadas ¢ 0L ldame Ciandy Jame pH ) YU L xs S e
oiyillandl 5 oad o) gie A8l oa A Sae SO Ol sieds (SO Glae Jlee ) e Gl 8 6 58
L sichs soal gladl 7] asdie o o=l 5 blaal 5 IS SR8 Rs cage i sddsoum
sl G50 (i sy G S ) L s Bla SO ) Sl SO 5 e sise S Gl 5 el S
LT Y] 2sin s sl (Baali iy
dee Gl ol L Ss0ue g 5 b 0 Jalae sl pasige b el 6l Sise (g Diseal
2508 s 5 L8 S [8] ,8e s Jama sled 0 5 (hard RleT 258 3 ey
5 a8 GBI 4 Gk Ol S ol S Gl ald Bl 3500 dagd 6l Ao Jslas
ey A STy RN e 4y el Gl GRS 4 Kas Gaph ) s ol sladseal) sl
g Aia) 3 (LIS Ul Ol G (10 (a8 S i i e Jsoml S eSS
D3 O siea s 4581 T sha 03 o panna (sla S leT 4g Jaguse ilie Ol Db s sy slasa sl
i 53 4n Ol siee 1 el s 53 0ad ila (sl ) R a8 ol ) slalame jo ad 55 2 JS

18 sk

[YO]-[7] sl @ luna 3 W sl Angs (il

Siise o[ V] ¢[7] 2endeSali ST 5 aalda ST 633 18 53 50 ks Wy Gyl 3 4% IS4 (5l e i g
Jiie 5 <y Sldsia [V¥] Olie Jadsn [VY] ial 5 QUose ([IV] o) +] ousbisd (3] ¢([A] < ST
el el G55 ey IS5 53 58 5 5o e cp) D2 Waia 55y ol [V F] 2008 Jis 5 [V F] 3L Sl
sdd oy dalse 5 Gl [1] (MEP) (Sssdsal s Sae 5 [7] (sl e <[] o[V 0] ¢[A]
[Ve] HiOx i) 5 [A] sesise cabale ([7] Cisaal i ully ([VY] ([F] Gl cond 5 o 53 il 53 58 5
S IV][A] s ey 5 [VY]-[A] Sl ey oo 3l Jals st (S 5 S 501 slaiig )
(Y] XRD ¢[V¥] ¢[IY] IR saundila [ VF] «[) 2] st 8 el ([V] ([ 7] ssbars) R el
ol [VF] YY) ol oy sy (58 50 2y (5 56 il 5[V 0]

hibals 53 1 ) Sl ST 5 el B ST laandi 5 gas 285 yaily GESI 5 1 Sea 5 Tl il (U

S b (5 S L2l sty ey 1580 50 5 4 00 Lol [V] 508 et 5 35 0S50

V. Cytotoxic Y. Anbarasan

AR


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

1yl e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

ey (A 50 apm el A Ll gl B Al s ol Cay ey A5 303 )l Jidy
(OHaed Gl e Qgal B s 3 GESI e pu 5 )l aie Adal ) Gigeal B GAG C L
G ) S 5 e o 02 .l (e R (530 o)l L ol peb seal i (it )
Al ool &gaaal 8 daima 0 (il Gais ey (RSI5 3 JaS g pam JIS0) ) saily ) o)) ey Saladl
O B OH b Sl 5 Sl Jah 4 S lad s ge (el 833 58 5 )3 2l 8 () aestilSa [V 1]
03 5518 HYOr 0oz 0 ) sn Fe™ slagsilS Sl e s K cped 31 sSas LRSI 3 Cand T 5l 5 g
gl i SaSy il Ty (sl 8 o il ) s Ol sieay (SDS) il s Jansd 33 padas 51 5 gl A L
)] 2 sl

[¥]-[) 7] sl f b 3 5 Axgd (@

5 S5 s S G b e 5 28 (L)) el Gy J5s e a8 a5 Gl A 0
OV a8 8 g sl o [YA] (Y] (VAT «IV] ([ Tl ond 4ugd (sl Gl ) (sl
s s 8- <[V 7] (N-AMA) il @3 58U i o[ 7o J-[) 4] aedSoby ST 5 el ST 5l ya i o
Y F] Dl ySlia Jil (oS 531 (oS 5a- V)Y ([ YF] Dl jStia (IS bl Sl o[Y o] ¢V 9] aalda ST
Al Jiie S 50 S (Y] 2l U 5K (Y] GlusiS JsSal ([ VY] QLI (VAT [8] IS e
IV] SedSad ([YV] sesise g 53 ([0] DDla i Jalid oadi (om sy sl il )y ol o waliins) [Y7]
Lea 5 Vo] [YA] (VY] PH 3 ¢[YA] ise i «[Y+] 2l apans i) ([8] Qs candi 5 ol s ¢[YY]
a5 [VV] [0 Gl Ghay 5 aSe il Jald sl oy (sladi sai 3l slais y caul [YA] ([YA]
Y] oS QsSans Sae 5 [Yo] (VY] <[] IR (eaimcasda ([YY] ([8] 5 sSamgol ) ) [0] Jsas
ol et U5 A ([ V4] aiadin U35, ([YF] ([YY] Y] csobudae dalii b0 b o [V ]
Sl o[ Vo] Deshd @ia ([ TF] ([T0] ) e  ida ([YF] b it @da (V4] o cala b
sl [YV] [7] Js) A St 5 [V0] <[YT] 0S5

L5088 [FO] -[™)] aaS o 1 WS some uad (AS)y n Cigeal 3 1 LB gla IS 0
O 5 Waal &) 5 G GuAS O ) S 534S au e sl 3l 4n 5 25 oS gaal B RS Gle )
Cu AT I g ey aS 2l LIS (S slaa ) gl [TV ]l J 5 Gt (68 g0 a3 8 6 30
Abe (1S Jlae Silain (550 8 CEAS L 5 aba e Gl 81 gl 3 Gy 5 05 Gl 580 L J 55
2 s sin el R 5 iy JLis (38 Kol (/) s s g lale dley (38 o [YY]
Al Pla (gl s il (glady ) (3 dalse ol 550 8 IR Il Cy AT EKI Al

5 Crgeal i G 3 s 2l Calale i 30 L (g i 8 bl e 4S dia3 e el (inas Laa ) sl

\. Min Nie
\VYY


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

1yl e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

5eaa O osSe adaly ) gl o Jlae cigliie slaaas 3 eJ3some cudl 5o o) SalSae il il
Alaoe Gl 81 5 S (IR L il 381 L Gainad J550%8 i ie e [FF][FY] 2l 50 S il
il Ol o B8 5y e a3 s S O sieds TiOy 3 5l 5 8 ASay 4 o o
70T 2 sdicn a3 Jlac ) 2l 83 530 5 el 5 )08 (IALS i g D gaal

3 0 3 e 5 Cgeal 3 CSiaSay b ey dued Aa 0 e2d Al sl RIS 2 b
Gl LY Ll 48 B0 ) gaa Cigaal i g o I3 Dl (s 53l sl Ua 53 O5S U e sl b
S0 0 aald ST G (liie -NeN SletSel dale b aualda ST 5 ety ST (o 5l sl d 5 soue o 53
sebiabe sl S5y Oninad A8 b)) Al GES) 5 Cae a5 00y 5l 58 ST la ) 5 20l 43 G saal
labme 52 (S Glae 5 L& sl 0 gl deallpsie 8 5 oad iy d 58 (e s
GG ad Ghaie (i s odal Caudy Cgeal B 350 048 ladsome L5 end 5 S jlail (o il & gl
lod 5 Sl Jale 4y 53k 5 43812 ol pandy |y (S5 0330 Gl 81 5 ley adaadle JiE (BalS & sl b
pdal Casy Cygaal 3 3500 534S A L Gl )0 5 20 g8 ye o 02 (55l 8 slaed sl B 3l oL
0 JOove S8 o O 9 ead 4 8 Sy (g L iRy (bRl CudS 5 g8 dia g
A8 Ly o (headigh g 4353 ) o2l Caety (A dSQa) ) 4S | a2 oSl 1) 01 ) (slactily
A ben e |y cams BLE 5 laasd sla R IET40 302 g sa (a5 38 03550 2

"o

R A

Ol W0 4518, )
o Oliie ((AAM, S8) aalds ST a8 am K S DA ki 5l G (AA, ' Se) 2SOl ST
2eS 5508 aads 5 (APS, S 5l8) Clal gus yy 0 g3 el 200 Figalls o s )5k L ((MBA, S 5) 2l i S1
33 4 3 (S ) palld G el 5 el Sl g0 O ) a8 ealiid i s leoalls (s (S )

A salai s u\).ts‘-‘\_\

dags Gy Y
Glagile j) 4t 0 o Cpdi ea8 G5 R Gl IS )3 L3Iy cpia T p8 s (5 Jludings 43 Kz
e RV +/8) Cppeal dm VO Pla o KNVF )4y alios (sl sial 5 aise oyl 58 0 yigy ¢ ladia
VO LAS AA o K /Y0 5 AAM 84 /V0 Jald (5 30 5 9a Jaslaa ¢(Lhaita ol o S Y/0 5 (el

Al Gty MBA JlartSad Jale o S4/) 5008 ik aa a0 ¥ Bagua S

Y. Merck Y. Fluka
\WV¢


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

1yl e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

3apn Av S L (HD Yo Ve ¢ oail) Gl divn o SALE a1 3ia LS Yo GuilS 8 L Cpeal b
So alals 53 5 Jslae S50 50 @l S 2l ey (i1 Jaslie 4 Laits A Gy 5 (@5 V)
ARl A 3 TV il (slad 5 lama JL3d (€15 8 R )8l ) shaay (B 5 oyl 48 (g sl
Cppa ol JAI 2 ge ) (ol misat 43K a3 alad) G B sl SSay (bl O sled)
5 A0 g Aad 4y DA 308G ) shady el 3 B () 0 il g CumBge g4l S aan g an i b i K
i (SilSia by (haline O Jad 43 6l
e O s Yo 3 ([0] e 4y o sl (sl 5025 ()8 IS 5oae Jseana (GRS LG 2
3 3sden Ciba oo Hlaie Gl Lo jligs (e ) s b Qa2 9dee 03 Jpd i ey 4383 T ey
A Rlsda 0 7v lad ;0 QL)) Jsmane 3 s e at sl ol i Yov 504880 Y Cidedy ol g0
(U aden OB AR o Cielu A Canety o) Kl da o 70 Glaa b (o) 50 5 ariSiee ) Al 4 50 ¥

HAS‘_?‘QU:IJ)S6&\5uﬁ&u})\%_gbdb)\)§d}.\ﬁ\JJQ&L»:Y\G QM\JJJ}JJ&Q

eJJ: Lg),ﬁbj\ﬁ\ Y
J\%@ﬁ)\)ﬁ)@u]ww\~~ JJL\QL&Y‘L_}JAAJ(E_;~/Y)L_§.&;JL)ABJJJJJ:\A;UJM
I3 a0 O 25 580 (4882 10) ol it gl 5 o ) s Lodal Cay o 5ie 0§ ol (5 )

([YY] 2sdion dpmila (V) Alalase (5 58 IS0 Ly alal ) 58 2 (5 5% 1) ) s
(Ws-WDb) (\ )
Wb

W.A. =

o 5ed ped b 25 dsulae (Wp) Sia 5500 o K 5 (W) pusie J5 a8 &) seat (g/0) &2

5 (5 1) i g o 8L & Tl 3 5 Il e 2 4d el i oy 55 () e

b W s xSo il ¢

Lfeveeom’ Goviem” (asedsh dali 5300l JSUE Jsmane 545l 5l e sise FT-IR caida
Jslhgyr Y 0 ead Calia 43 5ai HIS ol (5l 20l Casdy g RXT e ' el (S s criiacila ol&iiasn

B A 0 80 3 5 (a3l D L g e lax syl 28 gy O o (V2 WAV)
clacila dad a4t Ve ) Cud b KBr b oad aslae SHU a8 G G seady ladd e 20 SIS
saliind L UV-Vis (s cih ding ¥ em™ (sollan s b g yiag 5iSad (Sl YF Aagii ol Cawnty
ISt Ja J Jslae ) iagili 7oe Y40 5508 5 Telal (Hp AFOYA Jae (S el vk )
You v i) LsEM ke oad Al 4 s dia ) oadan UL 2l () (it oy 3

LA jam Kl cl g LS YO jalagy s il ol&iwa ol jo ka8 SEMYY v Jae KYKY o b

). Bandelin Y. Perkin-Elmer v. Hp-Agilent
\Ve


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

1yl e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

G KYKY &S558 @il SBCYY Jae ' 5558 i sansl ol ) 2 adl 8 58 o /0 v v v o Y (555800 Caay
S A gt Gt O SO AY oulas b IS Gl a5 a8 R iS4 st slag s S ada
SN Gl 1 as il Ve a3 ead JSE e 801 8 slad S i 8 @) ea
ity 5T 5 (42518 05 ) SE g 55 O 550 e Sae & 4B SIS (S i) plad Hlal 1S s

b alad) (edX) X axd) SS L 54

!
© Hy om KN o
HN
eH,
s/
HN
NH>  on o
o
ﬁ/ o:( Hrlq
S _oHL  _cH
CH; CH3Z CH>
Ly o2aT Connddy 4] ST (o e ScrhScnd [ oSl 81 g dpal a1 8150 059 b AL ) S
& gual jd
S5 gl gl

e QliS) g gl B S Y

1 2l ST G Olite Sl b 2l SOl ST 5l ST (S1330 550 Jlale 51 olad ) JSG
oy gual 8 350 50 (ST [YT]-[Y 0] Oy il 8 Ay Ly 2k aiala (i) 5 40 48 aa e (L
358 ) 5 Cigeal L el Aok ) Ak 6% il (o a5 JSi ol b p LR 05 RoleT L
O L 5 Jaoml 2 ;0 VO Jama 5ol IS ol 5 258 S8 (o dama 0 (3L 5 el i R S le]
A1 Sl 5 sl Gl o Ly 5 s 8 il 81 el ) iy 28 R ) pem %00 ) ik S
Jsi el il e il 4 el cu AT ST, 5 48l (IS el culda Giasa SIS ol L [8] <l
i guaal ol Sigea G5 (SR80 (5 D) inl o ¢S5 Jama (58 il 380 L ol o e 48 J 3
ekl S B laa 5 el s s Glls 4 s aa I3 S LG LY Gl ekl B
Ola) O 4883 5 51 J5aS ) Gy g oad el (S ) aBiy du 534 S0 3 ) Gy Jsane ST 00k a
Psdia () 5 SR il 3 Oa JJ 500 Jsane (S5 gLl ) e bl Ol

YoX iR 0 eddioa gl Jayl pd 50 Chgeal b (G Gl ) s 1y el 8 8l sla S & Ko Y U8
el dia le ) e o g4 K LS el ) alalddly (il g 2l e JSE ) ASols aad e (LS
30 Ol GBale 48 48 s STy UL gl S s (ES)5 g g Ole) S i i Ol 4r 2 sdie JalS
sl ashie a8 R plai py Sl e ju ) s obme Olsieds gla) Gl e 5 GRSy e Ol siea

sl (S gadia QW8 5 3aal Ol le ) ) G s e gl ) Gl ead ST 02 5] 43

V. Sputter Coater
v


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

) il las gl B SaS gl i ST gl Sl ST (S S J 55 o (Al ety

(25) a0
[y
(o]

10

o Mo B

15 25 35 45
(al) s

A B A A 3 YV (sl Cigaal B G Gl e g 0 JaSdl (500 a8 il | Y UK

Gl J3 02,5008 Lokedr 2S5 Jse 8 D) ebisd aus D) G SR A3 sad 2 s e S iy 4SO

aly JSE Sl Gy 5 @8 8 18 Cigeal Bl g 3 5 e sise aslae i) cadlaa el a0 ey 4
crgliie 5 ,nla U clla o ond U803 U5 .05 eauls Cageal i o 4x o lisd 5 4dlial lwdSad Jule
PH S 3l 5 (i SV )5S 50 o U5 e adi Ja ol 0 5 3 (Ol s by 5 yicali)
/00 25 b (A Jslae S Orinad 35 gl Glla 4y ilaie (oS 5 AR Jaise 4S 0l (L Jass
GLL L2 2 SOl ST e gige ) 48 Cad ime G 4p Gl L2038 LSS | oemdiBia UL adal 46 S <Y 5
Sichn o pH=5) ol Ak Jslaa 5ol aialu J3 bglae jis oAk )l oailad (Bl (5 e (ESI

S8 A Vs o) dgm dslae (oo Yo )

Sl g e Jal g ) iy LY

aSd e el jagise 3 (380 K (slas 3ol b U5 JiSedi oy 5 el g Jasa se slagla)y Y Jsax o
Lo ye OV s Oniaed attea (Bl 1SSl A oS i daii Laeala () 31 G e sl Pl 5 Sl
g sana Ailoadi 03 ) 5) Add5) o) g slve 331 53 S (oay i 51 (AT i) pysie Cilla 3 ead SS J S 4
Ciilas (S Sl 5 o s dal e ) i) edel Cads I3 5 Pha aoa L ady) 3 se slaa s
o 48 asiila 0 55l 8 Jaslia a g 50 (5l as ) il (Y gl (1) e 348 (53] 90 o Led 52l
pR) VO LY G Lo il 5 ad (5 58 Jai) SIS S sai a5 eOtimad e Dl Sl eSS i o
el s (a8

Loclla o) ad sl o £1/0 5 55aS solel laglaa )0 la e sige o lail glail€lan slagila )l o
¥ oaeds (0ol a3 31 Gy ol dagl adigad 3 (S «Oinpt 25 ol pad (SI5 Gle) A i B ) 8
Yoo Sl pigie s gl 0 Ol aaa 2B ey Hee o8 ) a5 A8 o sl bl i Gl e el

\Vvy


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

) il las gl B SaS gl i ST gl Sl ST (S S J 55 o (Al ety

G gua) B S g pudal iy YS9 Sl haj s P g ludSad b jagisa slala il Y Jgaa

) { : < ) v I S | {

(abaiie) Loy | TR Sl ol SlatSod | el ST Sl S ot

() ) | ») () (D) ()

VAP V) ¥o VY/AY Y/o Ve/o D Yo Y0 )
AR VYA Y VY /oo Yo Yo Y
YeeY-a0 Y/ Y/o Ve/o NE o8 .8 Y
YFALY:e s VE/aT Y VY N o .o ¥
BNARD Vo/7) Y VY R VO VO B

Qi S Caely 5 o)y JSS (RS15 Cae s 30 (oage pg s 4S e 358 U slaealy )

An 3 5 58 et G el () (s 38 4 () 1 i 4SOl 3 e S ey AiaShe
CESI5 i a5 (e 2 (oS il o2in (23815 3 g il 8k I sl el B L N (5 e is
348 313 03 4 15 15 ey s 3m GRAIS ¢ SLatSiat ale (i 5 sy g e 8L s
sal o2l (5 53 edal oy sladigel )l (s led G dSE il Gufle 5 jia pe GRS 48 e S

Sl

WJ3oom sisls e Y
YOO 3 ) siee T ead a® K Jlaay (s LaS ) sad aidlu Wed gl i ) ladisad gl
j&u\&_)dﬂj)ﬁdﬁ&dbbsd.'\'.'\mLs)ﬁui..g_}\...n@eaj_)ggﬁ)aﬁ@ua:)j)é_J)SA.L;A)A

Jﬁw&iﬁu)ﬂhﬂﬂﬂhc\)j}uwa{)j‘ﬁ6)3?5)1.;»45\_:&\_145‘;\;)3cd{)\dd\ﬁ;ﬁd\;

oL ol sl Mg LB 1) SES ) DO Al il Gl Sae FUSE

oA Sy San (e i gl ol 438 & & aa (SEM) (s oS Sy S
3 ge Ullad | o 025 4 8 84y a5 ge ) s daal Jo ST 51 AS s () JAIAS 0 g Jliale S
JEale G (ST) J5i (SY) 2sdiee o iy S jliale S o SL ST ) 6,8 )80 b 5 (SY)
i gad Gl ool Lol Jals ) ol da cae poe L JadAS o jlail aS gl ) e e il | Jalata
Rl i oA o ik ol ia dEL 458 500 4l 4 (5 igin ) s e e 3l
s 005 (558 laclin 5 S Ll 50 (i i) 530S0 7] 58 (A0 00 (s paly 30 5 sk

i sty 025 (558 sd3some JUale 5o SR 68 Guin [8] e 2y 5,3 8 Jslae 50 Giseal

VA


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

) il lao gl B SaS gl i ST gl Sl ST (S S J 55 o (Al ety

sy slaes £l oo dias 50 1y of YL ausi ed5 sadla 5 bl AL 3 sdai oan Lo £

[a] A3 @..z.j:

oA SRRy

0054 Y-EM3

-‘= . G ) H sduj-; SEM sshai ¥
(2,0) (A1) BT (e £ s S L duslBa 53 (S¥) 8 +/Y JledSadi by 9 (SY) Lel aal Ja s
LJG5ou Ak €
JSG o oaal oty J3 5 (MBA JlenSad/ L ST (5la e 58 5a) (v T slaa FTIR (oaiuciuh il
DSad Jale (W) 5 S (slai gy S 1 (28U e J3a0m Jlale (58 Ky Caul e28 0313 Gilas 0
oo e iy JSE 50 Ve iem 5 VYA CFFF L Glacsy il L ST la e sises Sl s (MBA)
Olsicas YYFo om™ 5V PP lacSy aiiua C-N-C 5 2aldiise S oS5 um (slass S LIS 2 a4y
(s sy S5 255 ad (38 R0 Jlad IS 1 Gy o oS (sl 5 8 48 dia e (ilel caa e clacSy
o5 R Sy Canst (A O ) guady 4S D03 e iS5y slaos 8 ) gn 3l 4 sie MBA 2 C-N

e il 36 aa e S (YFFaom™) dasS 550

(%) L5

(nm) g s« dsk

3000 2000

(b) LI ) Juala J33 (2) MBA JladSod 9 el J3 8T baglia |R ik 0 J5d

9 Y0 3 ead _)ALLl wma J\}.ﬂ ey odal 7S L d..ﬁuﬁ Uil Uil 4 ‘_é.\.uzu:da Ls\.hd‘)}uud
Asdeadg e J5 Jiale )3 COOH 5 CONHy sbadale da S slaes A n—>p* Jil 42 Y)Y Y\nm
s o8 8 Jii S pladl pe adleba 80 Gijlie 4r el dgay (slo 3l da sad S U5 b o

Sl

\va


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

) il las gl B SaS gl i ST gl Sl ST (S S J 55 o (Al ety

4 4
354
. 3 1
[EREN —AA
25 4
— AAmM
2 4
15 4 —MBA
14 Hydrogel
05 4
(cm™) o> 50 22
0 T T T T T
140 290 390 440 590 £an Tan

LT ) odal iy 35000 9 MBA JldSoudi el Sl ST casal 18T s e g e UV sk 7 IS

WJJso ausi.e

GO G gl o) g8 e ad )y il Jame dia 5l oad il sladisad ) (5 s ) 58
Dasad L Y JSE 0 el pady Qa5 adliie ale) oad oaaliia (e sla iy ASagl ) o Yoo
Lo S 5 S lel CSaSey s 4ialis 4 sai S (pinad 5 € gaaal j3 CSaSy o 4idl i sa ) (o s
ol Aidli Aigal 3y si e ad 5 Cie A Y e OLEI JSUE ASlia Cand 0ad sala (LE hae il o
ol s G geal B Sy

Yoo AL 0 1A e peal L sad adAlu A gad a8 59 PH A gola glds ¢l m elalllas Gilayl
My e G Y IS 2k Jie ¥ PH L sl AL 4 s 5b s ) J5 el i 3 93s 22y Qs 50 5%
o5 S (a0 s Jilas (50l sladama 53 4S(s ) sy el Jama pH @l i W50 o) 55 4S
LS o) 5 il (KK ) ety Sl W s 4SS GLPH Ld (s 2sie b)) G sl

e o€ ddpal Ol ada oF i) e L ) IS5 s st e e

5 140 250
%
120 W
200
100
80 150
60
100
10
20 50
& La)i
0 0 &
0 50 100 150 5 20 10 60
(ea82) (e (353 ol

23 el B Ly 00k ATilu 5 (e85 S 5 (ol ) La S g igaaal B Ly 00 ATAL G908 (o g8 B, LY JSG
(COYARRAMSCRPES P

YA


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

1yl e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

u-‘S 71" X PY M)
1 RokeT asw o (L ST slad 3500 a s JiSii Sl B 28 iy Sigeal 2L Sie 5 (s SAg )
5 GAES) g Jame Jagl 5 4S ) A Al A5G Jga 4380 2ia U 4l dia Sl Cal (Sae J JSS 3l aal
SIS 4S 258 e aladl Slue s slacilba (LAl s 8 5 S8 L (Sl 230 43 8 igea sl e
ComlS am 3 VO Jglae 2580 1) (oam gla B leT pmmy (ola U 2 Jlue W om0 1) 2S5 0
A ol s aa Ay Ggeal i o a8 2k ealiiul 4a 3 TV lad o il S Jama o)) sicay
SR b Ghaiu 53 e Sl la S5y 5 DAl Sy (S Sae Rl (g1 sl Causdy I3 3
atuciib g g S S Sae sbal i e Gy b R leT Al sty 5 Cgeal 33 gai 3 4S Cu
3 5 Jh e s 3l s dagd (sl O e ot Gl ) a5 s K Sy ea 508 Jlale i ) e 8 (sl
s 0 g0 (s ) sladaia
"3\.\).\3
Cansl 0 (el LLSE Dl o 3T o8l il liie) ) g i o5 b B 3 i 5 3 Gl ala) 4 38
Qa8 5 ST ol (55 i glas o s Jis 5o i Caly ) ) s Cl )
@L’u
s A i s S JisS galloseh Bladess (g G (sdise b e (Hlad el )
OFA) Y LG casm 5 o Jls ey (65515385 5 ale alan cassd SOl ST gy b el 0 LS
VO_A¥
L SAPS s lS Sl ST slacils G4 o s7 L) 5 jladingy 5 i iz )8 ) pain alue s e pals Y
XEFY (VYAY) Y Gh a0 o i (S asle o8l Alaa ¢ iilaga- il T 5 s byl (S I s
(o] Sy STl ST i) Ay Sl s2S ST 28 i 50 02 S ke plas S i o) Jomen (s Y
JVSTY (VFR0) YY) G i s ¢liams ol8iils (63 1 IS capdiog sle 4yl Alaa
4.J. M. Rosiak, 1. Janik, S. Kadlubowski, M. Kozicki, P. Kujawa, P. Stasica, P. Ulanski, "Nano-
, micro-and macroscopic hydrogels synthesized by radiation technique”, Nuc. Ins. Meth., in
Phys. Res. Sec. B 208 (2003) 325-330.
5. P. Cass, W. Knower, E. Pereeia, N. Holmes, T. Hughes, "Preparation of hydrogels via
ultrasonic polymerization”, Ultrason, Sonochem, 17 (2010) 326-332.
6. B. M. Teo, S. W. Prescott, M. Ashokkumar, F. Grieser, "Ultrasound initiated miniemulsion

polymerization of methacrylate monomers", Ultrason, Sonochem, 15 (2008) 89-94.

YA


http://www.sciencedirect.com/science/journal/0168583X
http://www.sciencedirect.com/science/journal/0168583X
http://www.sciencedirect.com/science/journal/0168583X
https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

)l e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

7. R. Anbarasan, J. Jayaseharan, M. Sudha, A. Gopalan, "Sonochemical Polymerization of
Acrylic Acid and Acrylamide in the Presence of a New Redox System", J. Appl. Polym. Sci.
89 (2003) 3685-3692.

8. H. Xia, Q. Wang, Y. Liao, X. Xu, S.M. Baxter, R.V. Slone, SH. Wu, G. Swift, D. G.
Westmoreland, "Polymerization rate and mechanism of ultrasonically initiated emulsion
polymerization of n-butyl acrylate", Ultrason, Sonochem, 9 (2002) 151-158.

9. I. Capek, S. Janic Kova, D. Donescu, Y. Sarov, I. W. Rangelow, "Microemulsion
polymerization of butyl acrylate under ultrasound irradiation™, Polym. J. 38 (2006) 264-276.

10. M. Nie, Q. Wang, G. Qiu, "Enhancement of ultrasonically initiated emulsion polymerization
rate using aliphatic alcohols as hydroxyl radical scavengers", Ultrason, Sonochem, 15 (2008)
222-226.

11. G. Qiu, M. Nie, Q. Wang, "Ultrasonically initiated emulsion polymerization of styrene in
the presence of FeZ* " Ultrason, Sonochem, 15 (2008) 269-273.

12. G. T. Price, "Recent developments in sonochemical polymerization™, Ultrason, Sonochem,
10 (2003) 277-283.

13. S. I. Nikitenko, Yu. Koltypin, D. M. Pickup, E. R. H. Van-Eck, A. Gedanken,
"Sonochemical polymerization of diphenylmethane”, Ultrason, Sonochem, 10 (2003) 11-15.

14. |. Sakurada, "Shape of threadlike molecules in solution and relationship between solution
viscosity and molecular weight", Polym. J. 44 (2012) 5-10.

15. M. Mende, G. Petzold, H. M. Buchhammer, "Polyelectrolyte complex formation between
poly (diallyldimethyl-ammoniumchloride) and copolymers of acrylamide and sodium-
acrylate”, Colloid. Polym. Sci. 280 (2002) 342-351.

16. Y. Yin, Y.J. Yang, H. Xu, "Hydrophobically modified hydrogels containing azoaromatic
cross-links: swelling properties, degradation in vivo and application in drug delivery",
Europ. Polym. J. 38 (2002) 2305-2311.

17. S. Distantina, Rochmadi, M. Fahrurrozi, Wiratni, "Preparation of Hydrogel Based on
Glutaraldehyde-Crosslinked Carrageenan”, Proceeding of 3rd Int. Conf. on Chemistry and

Chemical Engineering IPCBEE 38 (2012).

YAY


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

)l e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

18. D. Mawad, P. J. Martens, R. A. Odell, L. A. Poole-Warren, "The effect of redox
polymerisation on degradation and cell responses to poly (vinyl alcohol) hydrogels”,
Biomaterials 28 (2007) 947-955.

19. J. Du, X. Ding, Zh. Zheng, Y. Peng, "Synthesis and degradation of intelligent hydrogels
containing polyacetal segments"”, Europ. Polym. J. 38 (2002) 1033-1037.

20. J. Xie, X. Liu, J. Liang, "Absorbency and Adsorption of Poly (acrylic acid-coacrylamide)
Hydrogel™, J. Appl. Polym. Sci. 106 (2007) 1606-1613.

21. E. Turan, T. Caykara, "Swelling and Network Parameters of pH-Sensitive Poly(acrylamide-
co-acrylic acid) Hydrogels", J. Appl. Polym. Sci. 106 (2007) 2000-2007.

22. L. Xiao, A.B. Isner, J. Z. Hilt, D. Bhattacharyya, "Temperature Responsive Hydrogel with
Reactive Nanoparticles"”, j. App. Polym. Sci. 128 (2013) 1804-1814.

23. B. Isik, M. Kis, "Preparation and Determination of Swelling Behavior of Poly(acrylamide-
co-acrylic acid) Hydrogels in Water", J. Appl. Polym. Sci. 94 (2004) 1526-1531.

24.]. Yang, K. Luoc, D. Li, Sh. Yuc, J. Caib, L. Chend, Y. Duc, "Preparation, characterization
and in vitro anticoagulant activity of highly sulfated Chitosan", Int. J. Biological Macromol.
52 (2013) 25-31.

25. R. Sachin, Shirsath, "Removal of Brilliant Green from wastewater using conventional and
ultrasonically prepared poly(acrylic acid) hydrogel loaded with kaolin clay: A comparative
study", Ultrason. Sonochem. 20 (2013) 914-923.

26. O.S. Lawal, J. Storz, H. Storz, D. Lohmann, D. Lechner, W.M. Kulicke, "Hydrogels based
on carboxymethyl cassava starch cross-linked with di-or polyfunctional carboxylic acids:
Synthesis, water absorbent behavior and rheological characterizations”, Europ. Polym. J. 45
(2009) 3399-3408.

27. R. Pars, . Quijada-Garrido, "Swelling behaviour of thermo-sensitive hydrogels based on
oligo (ethylene glycol) methacrylates”, Europ. Polym. J. 45 (2009) 3418-3425.

28. X. Wang, J. A. Kluge, G. G. Leisk, D.I. Kaplan, "Sonication-induced gelation of silk fibroin
for cell encapsulation”, Biomaterials 29 (2008) 1054-1064.

29. M. C. Igbal, M. Amin, N. Ahmad, N. Halib, I. Ahmad, "Synthesis and characterization of
thermo- and pH-responsive bacterial cellulose/acrylic acid hydrogels for drug delivery",

Carbohydrate Polym. 88 (2012) 465-473.

YAY


http://www.sciencedirect.com/science/article/pii/S1350417712002660
http://www.sciencedirect.com/science/journal/13504177
http://www.sciencedirect.com/science/journal/13504177/20/3
http://www.sciencedirect.com/science/article/pii/S0144861711011374
http://www.sciencedirect.com/science/article/pii/S0144861711011374
http://www.sciencedirect.com/science/article/pii/S0144861711011374
http://www.sciencedirect.com/science/article/pii/S0144861711011374
http://www.sciencedirect.com/science/journal/01448617
http://www.sciencedirect.com/science/journal/01448617
https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

)l e el 3 S 4y gl ST 5l S ST S8 055y 0 s sty

30. T. Norisuye, A. Strybulevych, M. Scanlon. J. Page, "Ultrasonic investigation of the gelation
process of poly(Acrylamide) gels”, Macromol. Symp. 242 (2006) 208-215.

31. R. Ebrahimi, H. Ghasemzadeh Mohammadi, "Kinetics of sonodegradation of poly (acrylic
acid co acrylamide) hydrogels by viscometry", Macromolecules, Ind. J., 7 (2011) 49-53.

32. R.Ebrahimi, "Influence of Ultrasonic parameters in degradation of acrylic acid co
acrylamide based superabsorbent hydrogels crosslinked with NMBA", Iran. Polym. J., 21
(2012) 11-20.

33. R. Ebrahimi, "Operating parameters in ultrasonic decomposition of superabsorbents”, Res.
& Rev. in BioSci., 6 (2012) 134-141.

34. R. Ebrahimi, Tarhande G. and Rafiei S., "The Study of Ultrasonic Degradation of
Superabsorbent Hydrogels”, Org. Chem. Int.,, Hindawi, 2012, ID 343768, 5 pages,
doi:10.1155/2012/343768.

35. R. Ebrahimi, Tarhandeh G., Rafiey S., Narjabadi M. and Khani H., Photo-Assisted
Sondegradation of Hydrogels in the Presence of TiO2 Nanoparticles, J. Korean Chem. Soc.,
56 (2012) 92-101.

36. T. J. Mason, J. P. Lorimer, "Applied Sonochemistry: Uses of Ultrasound in Chemistry and
Processing”, Wiley-VCH, Verlag GmbH, Weinheim (2002).

YAS


https://c4i2016.khu.ac.ir/jsci/article-1-1647-en.html
http://www.tcpdf.org

