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Abstract

Modifying polyester spacer fabric by B-cyclodextrin produces a new product with outstanding char-
acteristics. Citric acid is used as a crosslinking agent for improvement of durability of this material
in textile fabrics. In this research different concentrations of citric acid and -cyclodextrin were
applied on a 3D fabric and some properties including weight change, weight of moisture residue,
water absorption time, chromic ion and reactive dye absorptions were studied. Furthermore, the
morphology of fabric surface has been examined by SEM and its chemical structure has been eluci-
dated by FT-IR. The washing durability of the modified product has been also studied after 10 wash-
ing cycles. The results show that increasing the concentration of citric acid and B-cyclodextrin leads
to higher stability of the modified fabrics.

http://jips.ippi.ac.ir : LS 53w pws b6

als (S50 6555 9 p gle dlans
& o lach cass g Caeuss Jlow
VYAV YAV-Y10 dadin
ISSN : 1016-3255

odasao

Gl slaojly

gl Sy
<l
SOl a0 - Olowre ailolis

Ay (ol J pta*

texSmm@aut.ac.ir

Key Words

citric acid,
B-cyclodextrin,
polyester,

host-guest system, fiber,

(*) To whom correspondence should
be addressed.
E-mail: texsmm@aut.ac.ir



OECD Laws 53 0t plonil (sla ilel 4 a5 Lol b yae ol
(Organization for Economic Co-operation and Development)
Lol ghcasls i ¢ =t La oy S S 51 G2l
okl ST a4 o 5l LIS (sl oo 53 51 50 ol [AYY]
5 les el COSST ol 3 0 2S5 ISl (L il
it SLe3 5 VIO 51 i PH )3 45 (65 5b e ls (St ol )3
IAYT b s o 2S5 IS #4°C

S5 035 LABAS L g SO “u:rwswigwb I 5
e O Slae i sty b el VID-AA 3 5 55 eyl 5 1\TO
DWW AT ot b 51l 5 5-5AA

3 JeoSS Gladil b s oy sl s a4 ba oy 1S ISl
2158) Slages J58050 0 J 8 il 5 s e S 4 63,55,
g aasl (530 3l Ul i 4 5l o g5 4355 0 i S (5t
3G 3 e dkms Ges 5 (65,555 5 eSS slaplo )3 Sl
DT 58 e sslizad ol gl 3

G 5 s s 2 s oy & 38 3,155 LU sl (sl Szetli
Y] 55d o sl Wse oty IS ol sdasdlasl ol 515405k
5 Fsar 3 b Slse o Lsp sl &5 5 S Lesl Buschman
Gles S elsl sl (Kb 5 land g ol 5l Loy 2S5 IS
Reuscher 5 Denter oo .3l Wl jltle 4 Soey Sl
oz 3l Cilisn sla oy (59,51 2 5S> ISy 3T 50 S 50
Sl (51 552 5 gy 3 (S35 w0 e S (6] Jae 5k
D] ol o osliad (ks s s a5 5 283 S 1 s

i 5y S 55 1 s o 28 IS Welch s s 0
o35 6331 Jae (PCA) o S S L sloedins Lol
Lyl i 5 eSS o3l a8 ol els 0L s ol S Lol
Sl 52,8155 O 2 L 0 (551 Joos a0l (555 DL 5 ol
S ST o 53 2 5(CA) doadd K 2o 31 i (BTCA) U
oy 31y sl s slaas L 0l Sen s Martel .[Y+] ol (PA)

1o ol ., ;
[+] -
Ki&% _)L:;-Lm C_Jl:— S 33 u1

112 ENJERC AN E PRI T IR Bt

Sl S a9 ¢x3 planS S9dSamnlis b 013293 (S A jiawl Ay 43k HLELw Z 3ol

-

Ao

53 Jlasl 1S 55 (o, g sl ltlu o ldm s o L asm b
oS3l e ) o liS Luate lags ahis 4 oa Sl M el
ST o s a5 gline cdast e Loyl 95 oy ol
Sl s a2 S e Ol e Ll ol Gl (S35 abe
3,5 6 L3 OF (sbma palls 5 5 pdo i8S ksl Sllandl el
s barb ol (ol 5 B gle Shs 4 axs L0 S
Jols bl l o35 sl IS il o sled 4 3 Sl pe
(o aelS ey SBL Sl jlen S e gl S S5,
DTl ol s 5 (S Dl g e 2555 B slas

VSt sl slad 5L S da 1 1S JSCuly
Lg oly 515 Lok LS8 (955 SIS L 55 518-D a5
O JOIY SK8) s o 614t €y 5 Cp sla g S L iVl S
M S I CGTase ﬁj-.ﬂ oy 4 anlis o 5
IVl cas s ool @;ljl.x;\):&CGTase NN g PPy
01 e 3ol 5 s Y90 YPO A, 285 IS 53 Lns i
533 g5 S ssn slaes S VT ol STV mL 3 VAD g
O A 3 e p 5 JenSasdes glaey S s JE i
5 5 eSOl Cle a8 Wl 13 0 aSs IS Sl
Dl ol JS 28 S Sl ol TR
VT (Y U2 T S

SOl C g b eles 3 0des S sb a4 Sl pis 45 1 O
S PN B IV PR SN CAUCIN e RS TR
53 L el S L 1 2S5 S 45 e OT 51 S La iy,
Al b Olasl Oy 6l 3L Sl gl lale

SaS osle Ol g 0Ll 35 o 2SI PYorr Ll )Y 5

-[f]f*"‘&b‘)k\?"jﬁ A#Jli‘)t}lﬁﬂ_\‘}&:

APAY 0T - ot € 0 Lo (a5 § cosuansy ¢ posly (63505455 3 o9 ik 34 - ool Alze YaA



Sl 5 i 9 (23S S9ISamliy L 013293 (5 3y A piuwl Sk 4 )k YA Lw Z 3ol

p05 O ol JMae e Gl S 0 28,8 el
o3, 6l Shimadzu &S & L. UV-2101 PC i il
5205 S Sy Son B 5550 aaz )l 51 SEM s
35 ot e S s 6y 5 kSl il LEO 4401 Juts
a3 S S & Bomem-mb100 J.s FTIR e RSP P T
Cary Varian o&ws 1 0o STy 380, i fpuns gl o
s33d>s 3 Near-IR 5 UV/Vis >l 55 Cda L O Jue

L eslatwl \WO-YYe e nm

b 9)

5 St g 35550 4L 51T ex) s emT sl b lad ses L
Sladised @l ) dodr Gb B3 555 glaplem A 0ls 50
o3lel 1 S Sl ol per 0 el SOt ol (5] Jas
54,8 518 sy ge plam 3 6l g el a5l s LS
D8t p3 Ve Sl U3V e S Sl (3luantel I
s aalsl ys 5 S ¥ min e as 11°C (Slod 53 ¢ s LS 031
o LeaSS )L Ll 53 .l S Y min s 4630+°C (sl
Sand ot YL Sl shte pl e a2 )2
A o3linad Yo min e 45 V4C gles )3l Sl SV /L

O39S gt
PR WS PE S PRI JUNE ' SR PN g WA P P R o
S s O35 ol bl doss Jle 5 i sl 5 Cond S e
1l 0 A.TML:;A (1) Jales L;J’ Colises

(W, —w,)

—2 1. 100 M
W1

AW% =

ol JoSS sl plam 5o 5355 5s ol 53050 ) Jsr

09368

o lias Jla T oSS B

QL) el S| T Ty [T
(g/L)

. . . dall

Voo Yo . \

Vor Y. Vor Y

o ) ~ v

o ) o ¥

o ) You >

4 (PA (CA BTCA) S 52,8 sladenl 5 Loy 2S5 S0
5 JoeSS (28 K oS bl 5 (o250 sdias Ll 3l ge Ol o
Sladenl 5 il by am b g (2loed ASIs g 58 er &S A S 0L
On kB plend GISTy Sl osd o pldl SuS s S
pben A el S 50,8 e plail ol () 5 0 28 IS
D3, GUINL V58 L at el Lo 4 ediS .M
Glaall 5 bt o Ul (S5 )5b a0 aSL S o
ol sl 5 Some LT e s el e 558 0 S0 (S5 )
IO iten Sl s 5 s il 55

o 4 (g S 3 IS 5 el G s 0l 3ol oS 0350,
b oedmsdlasl Chle cond 5 Cou 0l o by ile
S1s ek el sla sy Gl sl (S (S5 IS
los 5 Sz Jaee 55 B (g9 0 7S5 5180 L Laedins Jlas)
Fl 8l 5 iy Ol 3 5 o ol VHC 51ty e S s
Mlcleds as § L ys¥min Sl s oy 285 IS

Sl kel s eyl ol o st o3 SIS S el e s
e oh 5wl 6o O 05,5 Sl 5 o 2SSl dows &
03 sl 0l sdaliion 1y 1S5 Sl 4 sdas Jlasl clale s
ssLol el 5 Sltle o g ol el g opl s 4
plrl ol S s 5 e meS 3 Sl ol ady g 5 s el
o530l (S50 S ISl (SOl e o el e
el 0 gy 2 el G o (6,558 0Ll

odd oSS il el 93 Gmans a0l =y ol ol
IV o 5158 55 s Sen b 5 Ol bl sl ey

el

3lg0

) C} A0+ Den 9 C ‘JLA‘JL“» e)U;.-JJ éjb ng.ﬂ} 49;)\5
YOO g/m" 035 Den (glacs ) S oS Lz Jawl 5 5 A0+ Den
5 OWJl Merck CICSUCR | B VOV B R SURN W S U S
XI'an Hong Chang Pharmacutical &S & 5l - 2S5 oSl
2550 Ulyie 4 i s S son Sl i b S g8
A oslina) cowlie (550

Lol
ROTO WASH +&xus b oah 5 S (oIL ens (gl

Y44 WAY LT - sto <€ 0 sl (053 9 conamnsy Juw ¢ ponly (5 39I935 9 @ole e iing 33 - rake alxo



Sl Gy 9 \-_,a_)hu.\’é,lf._n_mllg Loylangsd (sam dms piwl s 4 )b Habw Clbol

2l RSty Gl SS, b Wl ol eopl 2l oty Sl laes S
o3l Jos LS 135 Ls 5 e3ls 2S15  Jlale (slaey S (g5l
ol els gloos 3 sl o (1S ISl L oa L
L1 OF STy Ol 5 sk s, (655 (OH) oS 55008 slaes S
S o al by 15 ol G
2l STy 6135, a ¥ el (65,50 plem s el g
NaCl Ko Lo )3 ) e )l 035 4 Cod Remazol Blue RGB
el 0 (6551 s P min e A °C gles 3T Ll LR
505 53 e OTL 4 5 ol oY il 5,555 51 e
25 Sl 0l dlesl O (655 oges s olal 5 5 5 G
3 S od s gL Jold elam 3 am )l e sas (G 58 5 D
o (5ol o Yrmin Se 4 V4OC glos 3 el Dl SV /L

999 b 4 o) 31 (Solk

Al o ¥ b 5 o § 5 5 Dt olSs ol oSS ol
¥ Dslee g5l les Lol 5 53 g 5 G a8 e ,a 45 U axd
¢L>~Q,go)-j|@|ﬂujid|)>.wlgwéﬁjwaﬁ:f
3o 9 aseiie ol eSS 4l 055 ¢ s oS (58 0310
ol 05 el 53 A s Tadome 53 5 et al o
L S 6ol o 3l g OT a5l 035 5 5 5 S a3 50 Y 3l
R T R SR TN E ¥ L P S W PSRV AYE
"ol s ol AATCC (2A)-1996 5 bkl 31 ol

94 9 Sl plos>

St oty sS YL L0 ML ples j3)exOem” sl a4k
Cs e L YO min e 4 ¥4°C gles s (b ol S Y gL
el ol (655l s (658 el 50 O sl 5 FY rpm i

Ol b 5o ol G e by eSSl 2S5 S 5 5
S 5 3 St ) ol i 458 a3
e 5.5 i 45 508 oS5 ploans 28Ty ol 51 o
Ivelcatosls (iuSly (Soad Lgmely 5l ais e
Loy 5o iy cdas 0 OLESY IS5 53 055 Ol peiS s ged
(R S 3 Sl Sl o 22 a8 Sl Vsl s o 0 055 G515

AW 5 JooSS 5l o 5 Gl o e a3 U35 s S 0 W 5 W

oilo Sl Cugb 5 a3 Oy
e Cosby 5 b o edd S 5 el eSS )b 055
sl it MalS 5 ol oSS a3l 055 e 0l (6 1S 031U
0 drloe s8le 3L osboy oy (1) Wals Sl eslizad L 5 opnn

e Lol AATCC 20A-1981 il ol s (2lasT el

1l

W-D
R% = %100 )
D

Q)'}D‘L_NLSLADJJAM&JZ})M‘AMMQ)L:O)'}W
C/J.j.]ﬂ) Loy RZ}oMm%Sjw‘OMMA{)Q

.&L-w‘A?T-)lg:‘)JJﬁjﬁ

4k e 59 2T 04k idy Ol Ol
L esls 3 Glo mhav (655 1) ol JoaSS )l yskaie ol 1
AT 1350 5 sb a5V om alsls s (/40 ML) OlSr o 125 51 e3lizd
ol o e b i Oy e 5 428 e (5, e s
cdl AATCCT9-1995 3 16l Bl iulesl )t (6 oS e300

RGO PR W4

PIF O3 P Dl

23 edile Bl S O ol JMEe ol e B b SWS @
ooV em” slul s am )b N g shie ol a6 S o311 s
YhQ.\.am.h?wkgLu):WlbﬂQb)JSnghmg/gél)b(abo-
DA sl ol 551 Jas

2N ST19 (8155 ) LA Hlnde Ol ks
2 (65,505 s ATy 13S0, byl Ly amsl GhlesT ol
S oS a5 st 45 ol bl plamil 1 s o
Lor il oS 5o (slao 58 (6 i sl ol 1SS (Lo s o
Ui ol dias STy Ll (2STy 65, L aiysb laes S ol aS
Slde Osls Ol gl p glanglis Sy, Olse 4 Lls e
bl el pn as0 55 58 ol JoaSS 4l (555 0 S 2 ISy
2o RSl G, L el 4l s 5SS, cder O
O 5 oS0 (5l el L a8 L OF Sl a5

WWAY OLoT - pto € 0 Lo (253 9 wmasmy Jw  posly (53509885 9 ogle (Alsd9 33 - oole dlzo f‘--



Sl S5y 9 g2 )l SISl L 013293 (g3 A Hiawl Sl Ak YA Lw Z ol

CH2-COOH
NaHzPO
HO-C-COCH >
CH2-COOH A
Al K 2

CHz-COO-BO)—OOC-(IIH2~COO-B D-...

HoocooH  NOGCOM
CH2-CO0-BCD-00C-CH2-COO-B CD-..
HO-C.COOH
H2-COOH

4 HO
J’“Z‘ 2 B-CD(OH
L B-CD(CH)
&l Ll bl g
CH2-CO0-BCD
n B-CD(OH)
— HO-C-COOH
CH2-CO0-CD

{CA) ol S s s Jlasl 5 (B -CD) (503 1Sl et et 6 5025 518 55l ) b

S5y s S o Jes w65 slaY Wb g s
S 3 ISl b JooSS sl g 4 a5l 655 S ss o slaes S
bﬂ%ﬁoxlﬁ&bﬁa‘}bjbon

ol 53 s se sk Aoy Ll
Voot >V s >0 @500 >V aig0s >V 450l

W@UWﬁM}Méf‘é‘f‘)a#ﬁdu)aJ&
Tl S Sloskd o Olos o 1SS 2ty a2l (555 Al
Kaad g b o Oles Jle o i Bl o B 4l

DAAIS

a
g DALV o
el
3
e b
rer G
1 1
dals \
4 ga5 gl 5l

Ngd b e saiolile 3L b, sy ¥ IS

Jou

Y Y ¥ 0

F‘&%)QMJLX&&Y Q}Q)Jﬁ.b)lb‘).’\cm‘&*ﬁmj
Clie G 40 Ol g3 o0 1y e nladl god 4y 31 2oy (gdaan

Y 500> Y 500> 0 & 903>V 500> ¥ 4 g0l

sl 0313 OLES Lo god sdile BL Cush ) o ys Ol pois ¥ IS5 s
Dged as b e az il 5o okl SL ugb) do sl ol
9 S5 ISl e o i oS ol le.o;-);o.,\..iad?q.ij
sl )l (s 45 e 4GS Sl w4 nsls ) ) G

Ojj u’:"‘:’ljﬁ‘ Loy

13 L) o3 ﬂ G

%50 gl

WAY LT - sto <€ 0 sl (053 9 conamnsy Juw ¢ ponly (5 39I935 9 @ole e iing 33 - rake alxo



Euiy,_;‘smé.axn;)hﬂa.\.gu

................................................................................

\ -
W
L vy L7
A P 7
s
2]
>
0¥+
OY
DI _/I _/I _/I _/I _/I
dals \ Y ¥ ¥ )
Ssaiglyl

Ndsdr bl s KIS poslien vV IS

5 eSS ISl SRs iy oS Sl Y plo a by o izl
i ol sy el ol Sde b 1 el (K
22 Ll e ey S O &S el il s S IS

..\,ﬁwe-d)TL;Lmejé;-
A3l ol oSS gl £l 53l (555 p S O 2 Jls s 5

Voad >V sl >0 Q500 >V dig0s >V g0l

Loodd JoosSS el bl 53 Jele ey S sbul Cle @
3, ST L kg (503 2 OSGICA 5 o 2S5 Sl
S das e QLA IS s pdy RS S, Cdo s &l s

Ol oy ol ol el oddoslanad iy o 1S ISl 5las ol
JeeSS a5 op S JSule T 53 JeeS s ods Glaey S o4

o:ﬁﬂﬁﬂ.ﬁﬁ‘j&)ﬁj\gﬂbLgLAajﬁLg.Xﬁ‘y"Lga45:‘5%.50.’»@

v A
Trdsb
RSN

Sl sy 9 g3 )l SASamliy Ly 013293 (S A Hiwwl Sk A3k YUBLw Z Mol

(9 8 iy 05
55
1

au}».‘.c\};l

.\J,&yuapc@&})gh#@auj_oy@

qjtgck.ﬂéj)a.l.ig}ti.i:g\fe\s QMAIYCL«;-);M.ZM
o ol o 5 A Ol s eddiodid gy el (65 Bl aS sl d Loy
iy 2G4 ol

4l o a5 o (65, 26 B o Ol o 5

Y s> Yl sai>0 & gai>) 500>V a gad

LgLAoJJ;-)J x‘ﬁdnoﬁcwldq)lid?ﬂjbcjﬁgﬁu&
03,5 Ost o Sl ol O 48 550 plal s 2080 ISl
J{}";’L;“ rk}u‘ JL.Sb QW L;Lhdjgy e;‘i}- J&’-‘JJJ G
.JJJJ&LQJB&QWQT):M
L;LAdjgéjjljtjstﬁrLogLﬁng‘ﬁﬂf‘Jg‘i

Yr =7 O YO0 nm
A' Oyod nm
=2 Y — =
YA < T T
B
) W b = =
n
2
4l
¥
k)
AR
. 1 1 1 1 1 ]
Aals \ Y Y A 0

Sseiplsl
Gk s a sl ps S O ple Clg ol i 7 IS
-MC}‘J}LJJJJNJJ-\?

APAY 0T - ot € 0 Lo (a5 § cosuansy ¢ posly (63505455 3 o9 ik 34 - ool Alze vy



Sl 5 i 9 (23S S9ISamliy L 013293 (5 3y A piuwl Sk 4 )k YA Lw Z 3ol

q -

a2

Ivr

>

Lo

3y

2

5"\
7 =2 , :
\ Y v ¥ o

il

jwﬁf\' ).“J‘*‘i‘\’:)t:,’kSJJMA‘)‘M)J‘\. J.(.\J
D b o a5 552

O gad >V g0l >V dsas >V > gl

Vo5 la IS8 s 8l b a0k ) (oo 3l e oIk
Vol e 4k S oSS 5lge dos  rin 4S A 0 OLES
S Sl ¥oplem 53 el G5l o gad (S35 35 5 S 4y
S g 313 1 Aol Gt 9 1 2S5 ISl e oy 2l
ploz 53 (Aol G ) sias Jlail 5 (2 2S5 ISl e onlie
el 8 3l ¥

P TIPSV LS PRV P PR W-AN E-S U PV WSS

Fahgas >V & g0l >V 000>V & 00l >0 4 g0l

y

3

L

bovt

E

;"3'\—
(dbo0o
o Y ¥ ¥ o

Speigls

a5 )¢ ) ey ) s Sl el W a5 g0 s - 4 IS0

Ndadr Gbladised 50 5 Lo

@b iy edasdlasl jlde o a ek )L 5 cde L se
Aas LTy o S Sl 5l (g it oS 5o slaes S L5 oo
L.\J}UASJu)bb?_g@)Q&)Jdﬂ&béuwﬁ‘dbb
e 5 s odem b s 50 g3l ST 30 s 2STy slaes S
4}_.}@w);.wlom;@}gwﬁ,)lmmgﬁl;uu|44.
Sloos S sl il iy arly s oneSe Sl ks
AL Wl a5 o plaml i (65,555 5 b o SRl 5 S 5ot

1 mn
) No.=1498

(&

eMMMw(u)jfumju(J‘)F‘&%)QSEMX.M_“J&Z

.y WAY LT - sto <€ 0 sl (053 9 conamnsy Juw ¢ ponly (5 39I935 9 @ole e iing 33 - rake alxo



faos Yoou Yoo Yous
(cm")@_,n,\:—

()

Sl Gy 9 \-_,a_)h».\’é,.lfq_.\nug Loylangsd (sam dms piwl s 4 )b Habw Clbol

1 1 1
Feos Yeus Yoee Yeos
(cm")@-)ﬂz.u

(&

ol oS3 &5 503 () 5 ol 43 503 () 2l Sy 4L FTIR (glacic - VY IS0

by 58 s rnb 03l Ol 52 4 (2085 1Sl Sl el
Gl sla (S5 2 S T slae i 5 gz ol glasy S 2l
o3l s el g5 el 53

ot Il 53le 31 ¢ 2S5 Kkt UL il 31 s
Slaes S L1y ATy Ol 48 ol ol oalitad dol 2
Ot 03 JeoSS JMEe i A o S Sl oS 5
SV ople= 5o ol oSS wigeld 4 Lo o JeSS slads sl
Rl 5 S L el S 5 eS8 Sl Bl o
S 0Ly Ao )3 WY 350 53 S5

s Solbb asas Jlaslesle jleslinul b aS das o 0L @L:j
OBl G e Bl s Ol e sh g e a8 e V0 L
0315 OLES o 2S5 (130, Lo 53 mal a5k 6 2 4 S5,
55 on e ST 655, oo e o 1 53 4l ool sl
s Doy pl 5o Cde s 0 plam 3 a8 55 6L a$ ol
13S0, e e ) G s b sl 3 0 1S ISl
ol O3 sl 21 5 (5l s el el i
Slazml Ol @ del St 5 0 2SSl L ol oSS
S o 2l s S O Bl

&y

1. Kunde K., Spacer Fabrics-Their Application and Future Oppor-
tunities, Melliand Textileberichte International Textile Reports,

:ﬁjw@f\'j‘m?}%é})&&)l}ﬂ“)}%;
Y 500> 04 403> ¥ 0ai> 100 503>Vl g0l

a3 e OLE 1 sty eSS (sl kisal SEM ppea V) IS0
QMJ‘&JLAL;EQ:JEJJQL‘J‘@MSJPJ&}%
23 1l S 5 5 Bloo ol G s o] ot 4 1 283 ISl
Ll g b e g il S 0k 53 S e S o
357 5m hale Glaes ST IS o oa ol S 555 08
U 55 as [Sodas e oLaS | el eSS (:La'- ax b s
5 oS3 1Sl Lok oSSl L L YF T er cme)
02 25 JemS g oden slaey 5 S0k el 55z el S
Lo sl des il b el 52 & Cl ol
b sl S ol il S e 5 55 S

Sy Ao

S8 SRl s weslde s il sl eSS s ol oo
L Ol o aS s oo 0L s cpl sl s S 51 3a 5555 50 O

E 11-12, 2004.
2. Hsieh Y.L., Liquid Transport in Fabric Structures, Text. Res. J.,

APAY 0T - ot € 0 Lo (a5 § cosuansy ¢ posly (63505455 3 o9 ik 34 - ool Alze Y&



Sl S 9y S SehSamliy L 013293 (3 A sl 43k LA Z Mol

65, 299-307, 1995.

3. Heide M., Zschenderlein D., and Mohring U., Three-Dimention-
al Spacer Fabrics in Medicine, 4th International Conference
Innovation and Modelling of the Clothing Engineering Process-
es-IMCEP 2003.

4. Polypropylene Fiber Production Company, Iran, www.
aliafpp.com, 2008.

5. Eastburn S.D. and Tao B.Y., Applications of Modified Cyclodex-
trins, Biotechnol. Ady., 12, 325-339, 1994.

6. Szetjli J., Introduction and General Overview of Cyclodextrin
Chemistry, Chem. Rev., 98, 1743-1753, 1998.

7. Del Vale EIM.M., Review Cyclodextrins and Their Uses, Pro-
cess Biochem., 39, 1033-1046, 2004.

8. Hedges R.A., Industrial Applications of Cyclodextrins, Chem.
Rev., 98, 2035-2044, 1998.

9. Irie T. and Uekama K., Pharmaceutical Applications of
Cyclodextrins. 111. Toxicological Issues and Safety Evaluation,
J. Pharm. Sci., 86, 147-162, 1997.

10. Loftsson T. and Brewster M.E., Pharmaceutical Applications of
Cyclodextrins, J. Pharm. Sci., 85, 1017-1025, 1996,

11. Eastburn S.D., Applications of Modified Cyclodextrins,
Biotechnol. Ady., 12, 325-391, 1994.

12. Szetjli J., Medical Applications of Cyclodextrins, Medicin. Res.
Rev., 14, 353-386, 1994.

13. Szejtli J., Past, Present, and Future of Cyclodextrin Research,
Pure Appl. Chem., 76, 1825-1845, 2004.

14. Szejtli J., Cyclodextrins in the Textile Industry, Starch, 55,191~
196, 2003.

15. Savarino P, Viscardi G., Quagliotto P., Montoneri E., and Barni

E., Reactivity and Effects of Cyclodextrins in Textile Dyeing,
Dye. Pigment., 42, 143-147, 1999.

16. Martel B., Morcellet M., Ruffin D., Vinet F, and Weltrowski
M., Capture and Controlled Release of Fragrances by CD Fin-
ished Textiles, J. Inclu. Phenom. Macrocycl. Chem., 44, 439-
442, 2002.

17. Voncina B., Vivod V., and Jausovec D., B-Cyclodextrin as
Retarding Reagent in Polyacrylonitrile Dyeing, Dye. Pigment.,
74, 642-646, 2007.

18. Ducoroy L., Martel B., Bacquet B., and Morcellet M., lon
Exchange Textile from the Finishing of PET Fabrics with
Cyclodextrins and Citric Acid for the Sorption of Metallic
Cations in Water, J. Inclu. Phenom. Macrocycl. Chem., 57, 271-
277, 2007.

19. Ducoroy L., Martel B., Bacquet B., and Morcellet M., Cation
Exchange Finishing of Nonwoven Polyester with Polycar-
boxylic Acids and Cyclodextrins, J. Appl. Polym. Sci., 103,
3730-3738, 2007.

20. Szejtli J., Utilization of Cyclodextrinsin Industrial Products and
Processes, J. Mater. Chem., 7, 575-587, 1997.

21. Martel B., Morcellet M., Ruffin D., Ducoroy L., and Weltrows-
ki M., Finishing of Polyester Fabrics with Cyclodextrins and
Polycarboxylic Acids as Crosslinking Agents, J. Inclu. Phenom.
Macrocycl. Chem., 44, 443-444, 2002.

22. Bagherzadeh R., Montazer M., Latifi M., Sheikhzadeh M. and
Sattari M., Evaluation of Comfort Properties of Polyester Knit-
ted Spacer Fabrics Finished with Water Repellent and Antimi-
crobia Agents, Fiber Polym., 8, 386-392, 2007.

-0 WAY LT - sto <€ 0 sl (053 9 conamnsy Juw ¢ ponly (5 39I935 9 @ole e iing 33 - rake alxo





