J&dly aglils 151.0
:|q.n g (.(jquLLD «\uwnidno

WWW. lran mavad com




990 s Y I 1T

09,5 pole ouSily gl olSKisle- om  gaads (6 S8 - C;.bl.ﬂ @ bl ol amas @

ouls 09,5 Gl pole casisls 5l,% oKl ol gaadd (6 5SS (Geziild - (69 m e @

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



Fege slo 4Y S5 l)To55

sbes 53 sl sy (95 5,551 5 6355 a5 ol o aitn JSUge (sl Y leluogs slo Y 5
lo (e Dl 4 plgs (oo o0l aslllan 590 Slge (5 iz 5l (0 JeSiS lo ol o J5SUge S
L (Coinage Metals) ¢l astw &l3ls g9, (RSH) o Jos ST i 9 Sliw xlaws (9, 2(RSIOH)
g LSl () s g ot el s g o o590 (nl (o (o5 6 ke 0 b S g (Dl o) b
) s sl sl S350 ST 55 (oo sl ol 4 33k (on pal |y J5Sge obiie 5o o 3,
b Y wizr cilo 5 b JsSse oyo o s o alols by Lole 5l 5 00gei s ele oly3ds g5 4
155 gl il J S Ly pwiioes oolall 3g3 dald g ooliiul olgmds 5 S BB ool b lolusgs
oo g ooy pSUl il «(Siig Sl Sl gl a0 Slelwoss (6 oy I crewg 05 A4 e

el 0050 8 4 5o

doddo
S59aSs 59, b aisS ] 4o a5 (SPONLANEOUS) col sogusgs sawl,s (Self-assembly) llse=
Ol 3 &8 ool sanld JsSse ohlogs Koo Sjle a8 oo slml ebiie lo pias 5 00l pox
sl iSeon G,k 5l (Golie lanoee G 3l a8 ) (S Cunde 5 21> llpd Jlesl oo b J5Sdse
Lulyd a4 539 pdy et cnl ol 3y S ST a3 (l W9 (oo Jlam Sosed p (VIS 2
Joo aile 25,5 slo JoSUge sloul el ol Togs sl b sl S o g > condad « PHusle Jlec!
SiiSen p allis opl jo 098 o (Liquid Crystals) b sl sk 3 (Membrane) Lze (Micelle)
(V90 g2 slo S 5 Glotee Gl (SoR 2 (59,08 Vg «9eolind)955) (loond sl

odud )Lu.w w.b 59 (5")1}5} ] 0 Cou C.E.w SS9 u‘)byb W LS")TQP 6‘)’.’ odds ealaul

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



@ Sl S 2ly1055 0158 Gase S0 aS o andllae ] ols 0 6)kews Glaceils § 05l o

D9 e jub Caxels g S0
ol o e SO ] 0 a5 il ganl,s (Self-montage) stisesss L (Self-assembly) l)Tss=
AL Al da LSl 0eb e foos 4l Glejle o8I L Sl S JSS 4 S8 5l sezse iz
s8N0 onins JSis izl a5 ol all (oo (205 S0 @ o adsl i le 5o (ove DLl
2gs oo ol (Molecular  Self-assembly)  JoSise  ol)ogs anlp ol sl s
P50 oozl 5| pdy S 5 6093 4 093 b leile lyie 4 g oo Jgeme slima jo 1) S Tog5
5 ol Syle 5 sele a5 090 0 plil (NONCOVAIENTE) sVIgS pué Vil g Jad Lawgs a5 casls
Ll Js8dg0 b lags! o1 jo a5 el (BOttom-up Method ) YU a0 ol cole g, S 2l logs as
By sladils b Sod sl sloml gl co e plite Jlizlo 5l S S 4 1) 055 plierd b (S5 Sl

el 2hlog3 slp 93 S oduzmn slaylisle T L

el Jds o1 @ ol el (Supramolecular) Jssse pl (cowds 5o s0ulS popie o Jsg0 (ol,log>
Ssey o Jle Olyis &) (WIS b Vil 5 o Gk S b e iz 5 J5se oilog5 oS
Siliwg iS¢ TTsle GiiSeny (dlyye ly oS0l Glogns (sild (amals;s (Jg,0
s 2le 5555 slo JSlpe oS el ol Togs ayld syt (Gubliin slo (iSeny
looliss g (pgzmen 2ldgSIge bawgs (LANGMUIT MoONOIAYET) 5 50Y 4Y 5 cale 5ob (JsSaj

$O9a (o

(5,5 O dpasia (plet bl 4 egl Ve em) o5l bosle,d5il sl 5l bl lugl ol Togs

4 gl Jlail oy il a3 )5 )3 azxgi 090 (Said elsm 500 5 (FeadbS o Sasbline (( Sodg 28Ul

ey o ool gz celie glaitls GU L 55 gl Bub cale 6l oY Lo psh

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



hlo3 (o5 (olylogs 0l sg2g JLSlugili slge oylas5 (sl (B, 90 (S Heb 4 a5l 9SS gl
(Functionalized jls Jole yius G p 09390 (xbaw Jelge b oloowds ol i ( obonds ol lo9>
ok 2 B35l CoaBse 1S 0,00 )5 4 Dldglh o5 Coadse J5uS (sl 4wl eSUbStrate)
el gl J3Slge wile ol S0 lS (sl |y o o uShaS (slo s lugil (b ol ele
obo‘ Om).a..c @LQ)L».}LM: 9 Sl JSOQL..: LSJ..A.’])B JS)Q L;i:),_‘? Lg:‘)—‘o}} Q)LM: ) USM ).im}w) 9
ik (Long Term Stability) cos sl @ls w3l ol 3gb S ol,Tog5 «oplp ogdle .0uS o
Olotes Oljee (1o (S 2 g (Suilinng i1 (slovg 5 ¢ (oui¥lgS Wigmy wile calizes oliord sla (iiSion
olme 3 Le(Cross-lnking)  ablis bls )| ogs o 00,5 a5 mhaw (59, 366 ol Tos5 gl
2hlogs dlie cpl 0 asS ool i |y @3l ol)Togs 00,5 co ol olowds slagys I s as
u.:‘)_‘) 6‘)4 o 9O el 00l ool C.Mosa ‘s’w 6[& u.um).: ).").’ c.’a‘u S99y u‘)oyla )‘ W
1l oo d575e lylos>

990,250 &S Al e Sy 50 Ll (Slebwsgs g s plril b g kil (65910,5 s 5 S8 alilar 5L
gl oo Al (el 09250 (I L g el cailo 5B 0 aS eole i lawgi gl LS

e s b (RiSen y bawgi (ol Sie Jab g5, J5¥se S5 T Y S plosen ol Tos>
3l e a b 5850 (al 05d (e 0l iy e 5 0ads [lag sle Js¥Use yo (ele gla 055
gl S ol Jlio 4 i e phled Y SO S p0 4 g s e gl (5 0ad Ddzx Pl sl JsSse
YIS 5 sl S ey hlite SISO LaS 05 (o0 D g e (555 (g0 ST (055 g ol
LY S S b b S Oge oglite jeb a4 onay cpl 0gd ge Sl ok [lags sla J5Sse o Lo
3% Dyge S (F0,88 2SI b Qi g (JoSge G Fae Slag s (o ae b JsNge
el 0al 03,91 VIS o elS &y 4 ol 8 ]

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



UV | [N —
- | -

Solution of
: A closely packed
surface-active Substrate Immersion
recial ordered SAM

S s 2 (Jsse (2l log5 ] E -1 S

S92 &3 L Jslms 565l o JoSUse Gl 5l a8 witen JT sle JsUse jf Glelaizt T glo ¥ S5
S kS o adl oo s mhaw UYL (S 5 e b (U950 o 50 Ygeno) (olonds Jole 09,5 (llo
0> OAS 005.” «5” Slao yuisl> ‘CHL:.,.» L oog)S yw YL S 5 e o |)To9:’> sl Jsg0 )]0

L5 oo mhaw

sles L (Thiol) g i 51 2206 Y S5 @y ol o s 5, Lloss sl Y S5 025 Jglas alar |
slo Y S5 (S onl 05 o)l (ysh S zsh 55, el S350 4 e RO 1,0 a5R-SH

S SUgny) las slo )l us s 5 ool Sldlas S JTowl Albls plgie 4 ) Ll ( Jos sl)lo9>
09,5 leoed 23z L Llass sl Y U S5 sile e gike (J5¥se (plolis 5 (59,55 oS

L ogh oo plnl Sl ey (69) ddlgw b g dnilgw (63 (55 51 (S) 9555 ke

www.iran—mavad.com

Slga (pmwdige g Olgziils g e



o5 sld as¥ ST glgl
@7 el g Y SO

ot s S Sy S5 955 g eSS i i 53 Sl 55Ty Sy i 51 e 4 S5
Sl 23S Ty ol 00i ey el (318 (35515 5 oy Sl NS5 S 50
(Organosilicons) J1 sk o gsduw s 4y S5

i o sl LS 5 o Sl oS50 ST o Sl LT s slo Y oS5 a5
Ol sl (i S5 lolssgs sl Y S5 g4 ol 50 il (o0 o (59, (ROH) (oS5 000 055 50>
lolodgs sdpy 0y Ly ole s (53, o0 i Jsidas 5l 05,8 oy SI-0-Si) wigey 1,k 5D

el Sl ol Sl ¥ S sl e

Nioe
s AP AlestA

LOLL

Q; O
0— \O._-—-Sl\ /Sd \ /

/v

HO

/

Si substrate

Sl I oSk LS 5 ylags -V S

www.iran—mavad.com

Slga (pmwdige g Olgziils g e



(AU)Mb zbaw 59, (Organosulfur) J7,eidgmw ol y j11,Tog5 b a¥ S5

b9y by (mla Jlb gla JsSge a5 aiien gl ] eud o) hlos le Y ST i
ol 56 O3l oleowd Wi b g o35 S i Jas 5l (Langmuir-Bladget-LB) codb- 053V
Gl slo by, 4 il oo sl Glse 4 Llags sle aY ST wiz e 05h (e dbml sy a0
Sz il o jsilae G5 LS 5wl sgzg 4 Slasler s o JT s ele glo J5SUse i L
SR eolitul 850 o S Gy g b R Sl sl (Soiglon SlaS 5 o dlex 5l Gl Slaal
VAAY Jlo 50 5k s (61 (U5 el iygl 95290 S5 BB g 5l e (J5SU90 ST (sl ol g 05,8
andllas 5o op i b olo Y G o obd ol V43 Jlo yo 5 o xS Allara s NUZZO Ly
g M mhaw 0 Qi 6l 9565 wad bled sl as e Sdri Gl pee Y0 0l hos Gl el 5
Jos - 2Basbesl luls 1o oIl dovsdlon 68 9 o Joui 8550 99 12 605,15 4 (Sl a2y l005
65,5 31 (rmsg aiald slomy] (el 3o (ol 5 5wt HI5 5l T ale (slo 05,5 25T L laailsns 50 5 o
Cole oo wold b Y S s bl Ll

L o olSJT

=S33e0362- linie 5 b Jodod Sir 4 b Jod i oo Gloer slo aY S5 g 51 S L
gl b (55, 55 OIUT hilog> slo Y ST gy @ilio b dlin )3 0l (o0 dgume 33k (59, Lo O

)5 S92g My mhaw (59, Joui )logs slo Y S5 Slusgas 5 JSis Sl 9550 50 ok

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



o
ff 0

L

cho 2 Jous QST 2llogs Y S

Sailog,l sl Joui

Slaal gl 6318 sl Mol Cuz 3l glo Jlo o bz LYo 40 Silegl sl Jos glylogs 40 S
Joo 4 Ll siiea Vb 5959550 b ale JsUge Yol o Joud ool axxd S o 51,8 eoliial 8590 (455UgS
& Lulg il (oo mhaw (55, 03,88 o )lile s b Jss G & e g8 oilr (slo S en
il oo 5 @Vl (Ko Colae gls il o g SIS s a4 oSl g e Sl

(S2-)ssdgm o J9Ig0
G 5 S ol W 4l Ll SuSs & sl b 31 45 slei b el Sl 35T
1A aalllas 550 liles )5 5 oleardis 2SN olys 5 il oad jites (31 (slasg iSUl mhaws (55, 11055

www.iran—mavad.com

Slga (pmwdige g Olgziils g e



Tog a¥ 5 sblje

sl S L e o5 (ol el St Ll o ool 5 (2 b Y ST cnl Caje (et 9 s

chw 59) 4ids wix b el wix (b Jod Y S5 pS (o0 )8 Jod b oled (o yme ;oMb 50,8 (5

Tobs 4z 5 2l L Of g lamme aloxr I (ools ulyd a L e s (2l los5 255 e sl L8

«l3ls b M-S Wiy J:Ss 4 0,555 ol hles Ll el (55958 b 0¥ LS gl JT olss 51 g )le g308
Al oo S e poead Qi gl alBL L g Pl b s 005 Sl a4 0B
oo 4 I8 b Wg JSas 4 0 895 ol bles 5l e cnl b ] (6 5lml ( Jos Y S5 S0 sblse

3 g Al s ISG] aen aiiS oo 1) s o Loyl allley e Lo sl aY S5 .04

0,0 3gzs Y ST bl b alless wnld e lazdl ey ead e J5SUse 0 e
isgs slo aY G slolis sla oo,

0995 9 lertig i8Il 28 sla gy (S5 atws 90 4 Gy (oo ) b Y ST oyl g plulid la )

O 0l o0 a5 GMBl 5 leandis S0l (slo (g 4 (IS oS5 4y o] 0503 s (olorndig 25U (sl

Oged pudlyS 350 Cuvs b

2 boatg SN s sl (09

gty wass o (ENPSOMEtry) o sanm sl (39, 4 oly (0 b Uhyy ool 4l |
o Lzl (Quartz Microbalance) ;5,15 sk 5515 5, s(Surface Plasmon Resonance- SPR)
o3l sl 055 (oo o3l Sha,y 99 5l 0903 (65 o3Il ) o Y Culnd Oy (oo la by, (nl SWeST 4 0900

- 0,8 oolial (IN-SitUE) Joro jo j50 4 J5Sge 02y 5 i 4 bgrje 65

525509 Sl PIERS (2> L FT-IR (ot il (sl g b ailoond Jis s 5 oS 5 (s 2

09z (6,1 Gl 5 (SERS) gl 4l 085 el ol 05D 508 9ole 58 b ()l WS

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



&ty syl b oledbl 5 el a8 )3 118 solaswl 090 Dlads 4 4466 e 0,2 (6,8 b 5 g X axsl
PR AEIJISAMS
Goln by pede (g5 ¢ XoTaY slo ools 5l job 4t oY S5 p0 aoly Jobo 0 g2y sovie ledlb]
odd odrigy prlaw (390 41 (6999 5 X andl b (ol Glalel jo T go ey by (65,51 L o719 550
i S¥gny (o0 E589 4 (SLoD S8 4 bgyye yin (S (S oSl g 398 pe Culan S oS asly ST L
Caled il sl slo old (Jsse JlSle @ a2y Sl ool Saie 53 (nl 3,85 5 (oSl 555!
ik oo @2l w655 5 b Y S (oS g
955 285w ,5ee s STM Ll (gl pgas slo g, anmgs b ol jod s (qay 50 (ol Joo5 S
gl 5l ool o> 3 (e Lol la)lad o Gles (o g 99 o 48 Sl 485 &5 (AFM) sl
OY S mhaw 4 S50y Jlen o5l ax )0 55 e S SO CaaBge bl (g, (pl 050 s 100 gl
|y st (Bl Cgr o wiged S <S> s AFM 30 5,5 L STM o (b 2 (6565 o3l aiiS” oo Jos
o s bt ool (Atomic Resolution). coul jascis b6 ls o3l S5 S5 o> a5 ojle o0 ool )3
S oo Wyl Y ST ol LiSle sy (gl odes
o boaig Sl s (509
s MLl algs o 39,5501 (lgie ) 0 oogdiyy oMb b (83,5 atloardis iUl gl (655 o3l
G o o545 o Y ST sy gl (s 99 5 Ygemar aio sl pal b Y SO (i 4 a2y (o55))
R WP oW PN |

s 3B a5 aude Sl e aluls 4 Tayas a5 (Capacitance) il cud b 08 ojlal )

(Impedance ol cuglio  o9%wg iSoml dhiwg 4 Ygono g o)l  (Sian wY G Culbrs

5.5 oo pll (Cyclic Voltammetry- CV) ol a5 > s sslidy L sSpectroscopy-EIS)

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



L Jsle b oles o 54,2501 (Heterogeneous Charge Transfer ) g sl Seals Jlas) ¥

(CV) &l a5,z s ldy oo,

131095 5 gn Jolge
@il oolel i anld b Wl e o3 sleog iUl g5, Llags sle Y S5 olss 5 Ll
Jsloro b o JoS0se oS 5 5 Sl ol by, s alRaslojl Lulyd 5 5l mlan(Pretreatment)
il e Llogs Y S5 (5 JSS (b o b ol aisle 5 g 2SI
5 s g o5
ond bl slo ¥ ST (ol lag3 wnld )0 cage 1Bl 55 5 G g0 oyt Gl gl ols>
%95 5 leardig xSl 5 (SlSo (lo S slo by, Jamgi 8 s (5l oolel iy (nlply 05T oo L]
ol mlaw 8903 jred g S0y gl coliiunl 050 Jgere slo
Sl b9
o FSaS (aseiie S (sl o Jslne 50 09 58Ul ool (g9 abse L gl el o [)Tog> gla aY S
5 g0 plmil Al o 53 (b oy xSl o (55, lag3 Y S5 Dl 55
S5 o0 0dxdigy JoSUge awgl Ce puw ds mas Ao )0 A B AL adds wim pe jo sl L)
Sealioge s ol wlales 5 o, dinge b (1S ,oil ateles Yo b ) oL alsjo o b s Y

- 09 (0 S5

Pl

S,la 025 3,90 (! j0 (g0l Gledbl g 00y ooy ‘@\)To}& peiSo g Sl Ce o (59, P> @l

Gl Jlo ;o 093 Sy liloex wnlid o, b Pl oS 8L B uS o SaS g50590 (nl (55,5 anllas

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



Ol Pl I 9005 000,08 Y SISO St 5l mibe cmdaw (59, P> 0 aS ol ools (Lis L5
Pl 5 s b Pl (slo 5 0 35 (53,28 5 5,0y 585 ol [Tog3 4 55 Camas 3l
E3e 5 P slo JsSye oy 97 s o Jslone 51 1o 53 g i ) ile cotigd logs JsSJse
Symye sla 855 55 55 SIS ) Tog Y S5 6 i dai wbind a5 LS o 5 s 3l oot i
D0 (Ko 525 Nigd g0 JeS23 Y ST ol o a5 P 4y onigd [logs JsSge ols> 2 0pdle Pl 40
ke 35 SIS oA lS 5 fiSe anil) bl sle Pl s ead S5 Jo ST slo Y 5

iwd (s gl g Jgibl aile) (odad Pl jo ead LS 4Y SO awlie o (i

Oblwdgs b Y ST o p,8
Y Jlail (53,95 Jlie )0 gl cdible 4 Glgs (o0 Glolwsgs slo Y S5 Glao )5 (5 Bgyae
ged o)Ll dyax sl aladl> 5 b gole des Sl i (S 2SI sloo )8 g xSl s 0 (J5SUge sl
o Saz drngi 5 i 0 Ol (o0 6l 4325 ooty 2SN )0 plelusgs slo Y ST olaisl las )57
Sy p e Jolge J5S g ool sla STy Seitin g penilSe S35 Vb Sl b la S e

L 0,S o,Lal aiSTy g sl Jlics!

Fs0 2T2g5 S

1398 o0 bgyye dasiie gy 4 (JoUse i o 50 205 (09 suel Coibge

WoSsemciiye 5l letide bos Js¥se lepgS 5l Llogs et SO et sl

Syl by g e aslgs oo ldg0ge ool aibolas o ;50050 b as sl oais SCzs (Macromolecules)

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



NONES db@@(J@&b)M@&b)ubdb&ijM@Wwioﬁ&wsmb

9 g0 (ob auile(

FsUse asdls 5 4l slag,s e, Jolw 4 LdsSUge a5 e e 7, o il Toe il G el

ro Camlioe Wl 052 4 plate slajlisle aSl lp 2l)loss 5o (6 pdy Bkl L) s pdyeasl
b oS i 5 08l ks ddgl o olol JiEle 0 1) 355 (la dilst ol g eogr piycaiS il JoSse
QS oz oo 5l LT aales o a8 il slbg s 99,0 Wb 12 s ladisn Seglie ol b s
Loas [logs joh gl @ stz o ;008 & pilcaSil j5b 4 ldsSge ol o a5 ganl Jls plsie &

.\.XQQ‘SA A « W

)5 60l 5edl Al d s g9y 2 danmee b 152 ol

ALib oS > 0 b lasSIge sms &) olylogs aSLl 6l e 2 olml

3 gl ollogs slp b (1S en  glyil

L] ouls 00)5‘ Ry o AJPLSA u‘)dyl.’ 6")1&9} L ouo as LS’LQ Sp.ib).,

Y lggS Wigw

S5 o0 20Ny 25 0,l50 093 Lo iiS v p (pl i wiVlgeS il sla S

Sl 1Sl (slo jiuiSan o

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



ILERHLTY

$59)0eR Nign®
Olotar s slo 1iSon
Fogecns; sla S o

S aw (55, (Self-assembled Monolayer-SAM) 1jlsss VS o Yooro 3yg0 ol 4o
S, Kad g oyl o lo |y oad s Jele I, 3656 L cwdVIgS Wigw (haSiid olild a5 oais JSzs(Substrate)
105550l dmnsgi Mo 133 6l 5 () 55 60 (e ] 995 (slp S 52,5551 (60 51 (VIS gy
@ pasigy] 69 09,5 « UV jg5 (il cox .o plosl Mo 1,350 g 951 (60 (3, abowg a0 ol jo a0¥ a0 Y
Gk 4l 3l (69 IS 55 09,5 Je2edlS e b ATy Gaybosl aslol jo g 0l 28 b 9SS

) S8 95 (oo Jae Jl £33 SedgilS5i (ST

> - —
e B seuwwe | EEr"wis Er"win
oy Gl LiiSen p &y 4 Jole sla 09,5 4o bgs Jlasl g axlg jlo Jule (slad b mhaw ags - IS%

L STy abwy 40 (Dhw (S0 60 e 0ly @b 4 mhaw (59, Wb Dl,35L ], S0 g guzl

Ll J&> cdale G 0 mhaw 4 Mo 3,346 Jlasl AFM 1Se .ss,5 o)Tog> SI-OH  xbans Ly 5

WWW.i ran—mavad .com

Slgo Gamsdine 5 Olgmisls g o



500l B SOl ele axly SO pils gl Mo Bldgil e im o plis 1) plael ial)T (gl
c s e alojles 3l puly Lawg axseS Aol alowg 4 balas

Vg5 5ot o (iiSen

4 iies (onlae Glls wilonds LSas ouiVlsS Wign )b 5l a5 D39 sle phd Vb g lk o8 (e
VIS 0,855, Llogs ¥ SG  Sl)3ail 5l ole (sloog )T o 2550 (oo (1iSTy )0 g ey Lo
008 gl (59,0 435 )13 Sl3gl Jlail Gog pdl S 4 poeie Wl o

Llogs ¥ S L g ly36b o Jale (sl 005 ppdy s ¢ mdVsS 18 lo (2iSan s 5l oolatul sla Co s
GRSy ;500 S e Guizen il o maw j3(Molecular Recognition)  JsSge colis colls b
s 4 ol Slalinsl el gy bl 05T Cod a5 ST oudVlsS Wsms 1 odVlsS ué sl
sl [iiSen y zohes 21055 sl bl 050 VIS 08 glo S ooy aloz Sl (o piyeanS L
G50 Sy Glo (S w0y 5 Glote e Lo (1SR (G5, Wsm S-S (Sl 2SI
2,8 o,lal lgs o

S biwg Sl sl (piSon 5

Slr by ol e 5 D35l da yerl) ol Ao Sl L dig890 o e Jalds Sy 2SIl o logs
055 Gk 5 sl Gy iz sl el 5l STl el oads sl Sl le (gom a5 50 (2l Toss

)-a JS8) ol oo Hlob s 59, @T sle Jsl=o 5l o

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o



® ®(
B @ C
® &
* S,
G
g 1. Polyanion 1. Polycation g
@ —> i ey .
g 2. Wash ' 2. Wash g_
® &=
* S
% ®
\ L0
® ®
+* ® = ) @

Sl 50 slo S e 1o 4y il ol iU Ly ol 51 a0 Y ol loss - S

02y Bk 5l aY-si> e oL LS5 4 (Layer by Layer) 4¥ 4 4Y ol)lsgs ( Solw 4 axg L
oot 1 Jole Sl 31,13 (sl sl 03,08 b 4 allogs g5 ol Sy S (glo S
Syl Y iz Y w aY ollogs 10 058 o oolizul =l p(Functionalized Nanoparticles)
b olaS 5 0gd uSis wilgs oo (5 pouds Sydgil g Some dlge o sole aes «oljls uiz 5 l)dgil
25 Jle )0 055 (o0 18 Oldeil fr (zmgaile Y Sse 4 SO Sl Ly ol 5l eolanl b calle
cdy iU b e ,L L (CAS) aeedlS sedlgus )3 1,1 095 Lolsl ool st Zugailor HlsLo
JS) el oo asle aie b L (TIO02) sl oS g0 &l,3456 5 cuie b L(POlyelectrolyte)

)5

www.iran—-mavad.com

Slgo Gamsdine 5 Olgmisls g o



Substrate Substrate

wold JSis ol ngrﬂl‘_;;w)LMo}»le ST 60 g:;l)é}slgwolf.\,,.éjwsm)lg Y Y &I)To??g}m

3l s pelS

A gl iiSon

e g0 ehloss a4 s cuz (3B sle e bog) 5B 5 WK oS 5 a0l aanlind )5S el
4 by pe dllie 5 Jobotogls olge SWle 4 caie (nl )3 tien Sldje 5l oMbl 1) wBb (oo b 9S50
Oelind,555 Wigy Boybo 5l el (59, 058 5 Mo ol l0g5 o sl (aloyp axzlpo b JsSUge pl corcd
F el 0dd gy 31 a5 D3gL ele 09 (e (558

5 (Z1) pssisS 5 05 lo @Y S5 (85 )15 4 ke &S Cenls Gy log3 cnl 5l Wised S Sl VS

el 00l 00isS SleS sleailld 5l eolasl L &l 3450

=z
'\ ® Y ILY
ARSIy — (NI

st Ny o 3l P 25 st 5 el e et o I8 ale (9Dl o3l 5l Y & Y llogs -V S

www.iran—-mavad.com

Slga (pmwdige g Olgziils g e



39 3%P Vg
Sraisn (ISl jo el ool ools lid S5g,008 Wgw i,k 5l JeSge ol e 5l diges A IS o

Sl pogige (o (S59,0u g LS by Jas g ail sal eols lis 0,5 o b ((J9Sdge (59,0) (oiVIsS

o I)—los,& Js g0 cnims LSis

o S Gl 5l JoSIge o jlgw 055 5l diged A S

WWW.i ran—mavad .com

Slgo Gamsdine 5 Olgmisls g o



@D105% Sln (Gisie Bsn (b Gk 3l Sl 5 psleed 0dindy G (Gigyke Wiy 5l eolitul
g 3,k 5l Olyein )b @ ool Jate &l )34 &1)1055 IS cl oads ools 7,8 mhaws (g9, 5 Ol )34

oo oo Glas 1) Ggilen Lol Hlo el o (59,0 (59,000

Au
15-20 nm

Cda».t K9y » )Uo u‘)byl.» ‘5»|)T.bs.‘> 6‘;» ‘5’)5)“ A.’j.u )l oolawl 4 Jim

odls lid Mb e (59,0 prodlS g Oly3gil 30,5 g (sl (S59,000 w3l oslatwl Vo IS o

R PR
=

N
“HN

NH,, .

i HON

o

)Uacla.w S9y1 w.:.n»)lf ..\.:.OJ}‘» u‘)éyl) @‘)TQ? ) Jiw

www.iran—-mavad.com

Slga (pmwdige g Olgziils g e



Olotao— 330 S1o (Ao
oS g 0ad Jate lagee Olgrs 4 K08 S5 4 (e Oy 4 S50 S Voo (JoSg0 ! (conds )
wxlpe b JoSgopl (ord dllio ) 9090 (nl S5 adlllas (1) wos (oo 1) logee-ligee uSheS
o3I L (538 0 050> (s (s 3m S5l S 5 S b T aiile S5 890 S Ygona lise). dled
Olses Olsise e Dle 4l (55 J5S50 b sl ol ST 05315 S Wl (o e el (aeie
Sl 55,50 iSen  wiile oy (S Gyl 5l aS w85 i s ohg Sl s J5SUse S
b o a3l a0 (logee s SheeS” oS5 Glote S50 b (5595008 Wgm 9 (lg,07 05
2 ey dilize JT sla JsSge b oo uSLeS 4 40l aSasiis oo JsSd50(Cyclodextrin)

) Ve JS8) il oo

!»!' $ e& o,!' ¢ 80
', o o o &
“HHZ - ® » ‘% s
LS » ';.. 9 ':.
Tessweseew cvobowsoad
A

‘ Rinsing

'C* Q . :

¢,

f‘l

Reduction ’
TeT e Tesewew ‘°$."aﬁﬁ

gl alToss sl Ologee liee sl (RS 5l oolinul VY S

WWW.i ran—mavad .com

Slgo Gamsdine 5 Olgmisls g o



axdls &8, Ojgo )0 Cwl ol (atie K, gwob S5 sbaailainl ol b o S 0elSiw VY S o

g g0 gl 40,3550 Jlasl el et 59,5 oo p yo 1) T hele 05,5 ol

S0t ) b pSon

Fois gl |y @ldgil JeSdgecansy oo o Jule aS o)l 025 wlddod g0l olows 2l sla Lo yo
43S Ohg0 Jole slo piw slp g0l slo G oS S 0 020 o 7 gy e o LS lugil

356 4 DNA 5 bagiy o a5y oiile Ldsgocons 5l o5g Siges 5l 45 Jlio (gogamma (golasd o

0,15 3525 o (59,0 00 o log>

sl gy jaseid lp 1o Jas ouls Mol sloadsilS 9ol b oals o Jole &l 350 51 il ) San g 93
Sy S0 el pas jadkid o e, ol (A UKD wo,S eolaiul GBlad s SO 69,0 oS
b JiSs a3 el o9l 3l (oo 5 ol Sl ds  Jgone slats, b dslio ;3 wisdlS 5isSly

g (oo Sloled pra ol Calus 0158l cels Gal a0 O1,3630 0,85 slades Lials

1 /vvff.i" ¢ A%<
22 gt 2 ﬁi:.% > % 55 55585

gy JuSms 23l s DNA L i oy e b 51 M Ldgih b oas s Jolem cloagstlS gisSdl ol Toss VY S

DNAUN‘)T GJL..JLM» 6‘).: u.)‘y)yb Sy o):u 6L® O% u,.@lf

www.iran—mavad.com

Slge (rmdie 9 Olgmdils a2 o



LGS domp

e slo sleog)S Lot Yo fele &3l (6,5 )18 Cundae J5US Cur W) bt 2)l09
oads uSlieS sl liSlogl (b (D350 Sl s ele Zolaw J S asl oo s bele i G5,
il (50 Sen Sz ( Seig xS sl JsSUge wiile (ol (sloo )5 (gl | gl (59

GSa 1 9 Glodee — (ke (SR 5 (9,00 Wgm (gl ;555) (bt Slo iiSen y allis ()l 5o
ol oal Cou maw (g, Oldgl pedius 6;‘\)1095 Sy oad ooliiwl (Jsge g o
b @ ldoke ol g Lo (S5 50-) 192 el e 59l s Sl g Ol ele Ll 5l ol Togs
bog a5 1550 3l50 (5l g (sl syl doitig p 0 il yulad (slodzmy dlge I (69l
clasl LSas wigd oo sl ollogs

o g @l Sl 5« J5U50 slflins S pulas plate sla)lizl b solse colos 6l (oBs) (210>
2505 g sl phaie oLl (pl 5 sl Ll )

P 0Tl cizmen g 500 dlge yo ol 3l eslitul Sl g ails 25,5 lanlo L slge 10 ()l slas p)lS
)18 3529 5 JBa slge S

el 5 el 50 3l ladigy 0505 0 5l S Ubg) ol el Sl @

lge wle (555050 «Sujed ¢ gord ulal (6 ks sbrare) ;o 21393 45 ST g5 e 9)l5e (nl 4 az g L

ol pge 90, 1 sl Lo 5 (559053S 50

www.iran—mavad.com

Slge fywdige 5 Hlgzddly x> 5o





