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! Silica or Silicon dioxide or SiO,
% Carbon Or C
* Gold or Au
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2 Clinical

* Citric acid or CA

* Salicylic acid

* Glutamic acid
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* Spermine

® Polyethyleneimine or PEI

¢ Hypotherapy

7 Polyvinylpyrrolidone or PVP
8 Fluorophore
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! Carboxylmethylchitosan
? Lactobiotic acid
* Folic acid or Folate or FA
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" Gadolinium or Gd

Oh3SL [FF] witws S0 i) SladsSes 4 Jlasl
5 &SIl bugd (pgwyee Gisy 4 PVP (g b Cuuse
00 Ohdgl 08 WBud juw YA Jl po GwhBes
W8S 18 wyy Syge BT-474 diww Olbyw sladele Oloys
G330 3 e 0 059,85 Ve ) Chale odguse o
Slodsle 355 9 Wiy 4y e PVP L oud ool (ibg
Sl Sldgl ol Gleke Canw d903] gl w30 ilbyw
Sl sladshe Ol Caz byl 31 oslatwl &S o9 of 3

IPV] dkans awlio BT-474

Cpzr O3 o jidgy ¢l ooldiwl 3B gyl Y-V gz
b ) Bylas 53 oslitwl g SYlws B gslub

Lo Loy lewos
33 iz Oloy ial3d a8l a3 ial3d! PEG

Olyde3b SIS pogls 5 O9= 0Ly
Gl 39483 9 095 O LS,z Ol il

SaS9lS DEX
Sk S9aa3 9 095 1 LS,z Ol Gil3d) PVP
SH39lS
s i Oy Gialidl Uil slogl ISk

WIS JUE1 s oolitul Gyl s pus
JED1 gly 58 el Sloog,S 0393 1hls s b « O PEI
Cal 05ltal o8 YU LS b
5 Spiylasl (lesd Sdorun 3l 6 xSsl

Slagyls Jsl gl odlitwl LB (5B lwons (M Sk o) b
5059
L (‘_ZJ VE SN olul e <6Jl§jlwﬁ,w€j J.SJT) u—l-l
SR 4 Liedus Slwgyld 53 ooltwl Culsld "(CM,S Toobuw
u‘ . lf.l“ - . l L) Y ‘.“
d9482 9 OIS BB ) 9 SHlb lyd € dal S S L
St e
Sl ol Cax Od o Gilwdl=d . L.
. VS Jyyhud
SdslS
¢S Gobe Cunw (83l Tl SSY LD Ly
(2led Cawlus b log)ls Gluygyld 5 3y, oSt dsmazl-olGk
e GJolu Giluz Yaal
929 38 dolo 05 wsd Ol Bl Cs
)S)Lug;‘.u_) (C‘\.a/jbk:).]‘ ):gLﬁ.amJgd Gel
09938 CuiB (oS Cd S8l I
G5y Bylas 5o Gudyb 90 glapssls )
(Shizaz Gl (455l Gl d9u ..
OYolsy

& Sslen G55k

! Poly (vinyl alcohol) or PVA

? Poly(methyl methacrylate) or PMMA
* Poly(alkyl cyanoacrylate) or (PACC)
* Poly (acrylic acid) or PAA

* Phosphoryl choline

¢ Poly (D, L-lactic acid)

7 Poly (N-isopropylacryl amide)

§ Alginate or Alg

° Pullulan



EE §y ¢hRwUBmAZNdWA

sle pH ;5 g5 &5 MPS b oadpdol ol awSl &lhdsil
ST sladde 55 dSh Gl anlio LT Gladglone 53 Ciolize
Db 38 “uSsilswditass 9 "l CUgilie wile S0
VO] s

(S8i0,) Kduw -¥-¥-¥

ol gz Fame slagidsy (o dslae 31 S SIO,
SiO, Gidisy Sla S5 3wl pol LwS! Olydgilb xbaw
Gh3gl 3 Cladlos 5 @ylly awlin GEiSTy & Ulgioe
o9 b puizen .55 o)Ll ol Slahuse 5o gal upuS]
Blis 5o Caglie wulin hw G3slsns Coaw pas 4
Si0, xhw ouuSpMol dlges glgdl 4 Jlasl Culild 5 el
Sle Y (O 5 ol Glolay 58 des 31 Glghd glasy,ls
VE] 3l Gigw Glo e 9 oS gu qgalades dlge Gy
02l ple3l b Gl ol uniblie Cavols U315 SIO, [VA
Shld Gudgd Glydgil  (uublze WL L odle
0 309wl Glejes seb @ odle 93 yo slaSis
255 o3lal p3 3)lge 4 Ylgie SIO; GlaSis
IR 295w des g Golwe Glajids B, -)
S e
S (05 &) Lo p -¥
8 0l YS9 Wsb e pigte glite gl pH s -¥
S ed
s G 9 )55l -F
SxSsle O3 uablie (dad 93 slajiSeny skl 51 -0
W9 (ed d59lS B3Il Ao 3O (AS e
Slaled 5o 5 uS dos ouiSHlul S Olgis 4y Wlgi e -7
S5 Sl diwe OslanSt S Ble 5 wiley Ll Vb
Ligd (CanSe Olyd50)
9 JSIL oy 4 Widlw sloog S gas 4 dzgi b -V
20 Ohd Sl 4 yaie 9 dede iSly 508 gleos)S
Jlowl il SIO, phw (uzes sdm )l Sladsl=e
@ GudlssS Wen &b 3wl glulld Jlasl gl
Sol- uiile Wiglae Glagigy 3 [FA-YF Y V] Wie wlus
wsSme Ogeadsals Sin 3 O uSHIE IS gel
Si0, L CaxSe OLdgb ghuw Gadids lyp O$ee
20,5 oolatwl
5 Gglate glaoilwl b Fe;O, Ohdgil dogisiy 31 59 00
odlatul b g 3t OA Hlake pusd 5 Sy Oloy s &b
3l Ylis gld .wud Gedidg TEOS 3l Giglate palds )
Olsie 45 .CBL Gyl Shd oyl TEOS Hlude jiolidl b

7 Methanol

# Ethanol

° Dimethyl sulfoxide

' Tetraethyl ortosilicate or TEOS

' OMew gl -¥-¥-3-3
ol Jshie 4 TN Sl n 9 sieal-Y I oolatl
Pls> 5 ULl migd d9ur 4 yxie IONPs (hw
9 95 D5de BBl sled 5o pusblisell ysw 9 Gurblite
L oadpdel gl WSl Ghdgil wals olas (ilSen
S8l 5 JauSarasn gloog,S o) slusi glyls APTES
oo dlzl 09y Vb 2330 L o0l JWanl Culil 5 st
4 ples gladigne Ll walss |y dasde LB Jolu
Slagtusw $lp culio glawnwils 31 0 G2uls laS,me
9 olig,ws [FA] Wole lus 4 wwdus Siluygyls
4 Iy APTES b ouipdol ol Sl Ghdslh oles
Coawp)ld &y Otaysld SllwsSonl GuiVlysS Wsn dhews
oole uibliceg, Sl 5 353 S39 w08 date JIgrue
393 lio sl Gras) Lo sa Gln odal Covy
90 b ol wwS! Glhdgl ¥l 31 500 S s L[Ve]
Hud pdaw pMol APTES 5 L-lysine 83lucn gicdsy
2> HepG2 gladshe wiy & sy glis Jsbw CiS guls
ol b LCBL ogp oud ol idg 3P Heas
HESS 9 Ay 9 ud osll Joke Cumw (OI)3gL ciale
§lasolS d2d b ok Casw Sl (8L (il Joke
VY] )l udituce dhayly Y oud

O iz V-1

et deed L O uSetes s
Bsdia sdsaus G sladslxe ys (CH,),CHSI(OCH,),
Olas GihSas 5 Olw WS e wds *Us B0sSilewdis
Glls VIMS b susedlol ool wwS) Ghdslh o wsls
Ouizens s Yo publikellysw 9 Guublize olss
ouddloul SOyl (plad Cxiles JJs 4 O30 ol 393
GihSen 5 OLSaal (o3 Gaesdy 50 VY] Wbie Gl
A udYlgsS Wew b 1y SiO, diwgy b ool wwS) ilydgls
Oud dsolS 3l LB & el ul S LS Jawe VIMS
SIBleCuun) S @ Hzie &L DS ©ySsl> O3l
W] o 50 S350 ol sl 9 363

TN 9 9 Sl Slie -¥-¥-3-¥

o SQ SIS 5 e Jled ool Gl (ewdidy ailie
Sleos)S puiz 3l SOl s S 9 oy Cawsd
Gob Ol by o) ey ghe ol aile eSsie
Gyge Ohdgl mhw 5 JsuSorne gloog,S o GioluS
Soll S wmlyd ks 5 Sg [VF] spiyie

! Aminosilane

? 3-aminopropyltriethoxysilane or APTES
* Agglomeration degree

* Vinyltrimethoxysilane or VTMS

* Vinylsiliconetriol

¢ Methacryloxypropylsilane or MPS




A Q% AD

5

(e
e
<:
]
©
&
f=3

Iy Olydgl ool go,Syladele ol O3gil &yS5luces )
Lt s OBlS dlaz 51 Au g Ag L AY] Wladn Jagusd
Coglin ) G Il lesd sle s 4 &S
obe ol Gz Ysame (Sdyss 5 bS] plyn 5o
Slge uyyp o dald) 33 13,5 0)),3 oslatwl 5y50 IONPs
deuS| O3l mhw Gidey gz ook 93 ol 31 eslitul
02310 ool

(Au) Wb -y -y-y-y

Ceod Gl S 4 Au b Olydgil odaw ol 31 e
Ohdgil 5o Wl @ Jlasl CbB 5 SoIslssd buls
0 GxSsle 50 3T ladosly Sias ) Sl whbe dsa
dlowl Gz eulitis & 5 uditus Gho) 93 IS ssb 4 058
Siey 30 (Y USE) Ml gz WhdgL ey Au diwgy
ourals Jalge 31 oolitul b pulitunn y3b 4 Au @Y culitie
ST L Gl e 50 fa sy i 5T Olitew b wiile
&S Coul Gloys ol 9980 LSS ool Ohdgib pdaw $95
oY Olgis 4 C L SiO; dojluws S puitnn e 9y 2
dibsg Sghn 0dlitwl AU diwsy 9 o] diwd (Sl
Cdoaw 5 Au Uldgl @l dosy  odiws 4 ol
AR-AR] Cawl O S9) 53 Al diwsy JuSis
G350 pusSme Juale Gboy 51 ySor b pldely SO o
Wl Mol Au dlewy 4 dlugy-diwd Gigy 4 (ol dewS]
hugis b 4 &S 39 A nm Gudgs O35L 031wl hawgio
g B GBS V-Y Nm dilegy Cwls 9 F nm diwe Hhd
Jate g 4 0T Gublie i Cod gadgs Olydgl
Ve dsb @ $ilse T3l slapad) 9 lawisy Oyge 4 s Wk
Ohdgl ouddyuS juiw sohie 4 Al (ol (tes,Sae
3had ) QLT 5 g )8 Fe;0,-Au-CS uublise
wlss i o3lizul Oly3sil @yl yide Bis Bus b CS
ghe ol 5l gy (LS 1B Glaghy g8 30 Ohd ol
Ol V0 nm 4 A nm 3l O3 03lwl hwgie «Olydg3L
dos I K5y Csio 5 Gt O3l 0p)8 L8l
N 0 V] Gl Gloye ladshe Olayd 9 pards
Oidisy 08l LewS! Guablize Oh3gL juw S CYlde
ROy Cawl 0ud iliS T 5B 5o Au b ous ool
(AU™ Og9 Olyiw alS 33,k 3) TSl hawgs Oilyd
A 03) Wgw g 4 Vot 3 WK LT 55 .88 Ojse
Obd 9 ¥e nm Au b s osls (idgy W3 o3Il Jawsie

I\/,rofﬁay.nbﬁ yge daldl yo B3l ol eles Wog S 89,5

* Sodium citrate or SC

* Sodium borohydride or SBH
® Nano-bands

¢ Gold citrate

7 Tryptin

Sl yide,Sus Yoo & VO 31 TEOS lade siohdl b Jlie
WY 4 Vinm jl diwgy Cwlsed MY,Y nm ol b Olydg506
gladl pudline diugy Cwld inlidl b 8L (iol38l nm
Glp dus Cwlis S ab Sk Wb o.cél el
GBT [VA] Cawl l8yg5 1 (Vb Casd] 31 uny Glady,lS
Bk dhws 4 1 CatSe OL3gE (mhSen 5 (3
3 gl 3l s el slite slacklbs b dedse
Gidgy 45 Lol Olas Lol .ws)S oslatwl MRI (§)loyuss
518 MRI (& I3y CaulyiS 33 po LB ,36 mSiO,
Gl di9ed CenlyS Olyse 31 s by V) (T, CanlyiS 5
L ooud odld (idgy Whidsil @HEilutann) Ouises ol
Loyl dyge OC-k3 Jglw 3 ooldtwl b Siglae glaolus!
busie Wil 03 ladshe yido iy o2l 53 28,5 413
Wonm 5l OT Olyas 5a8 b g pdaw ol 3y G5 03101
Gdme V93 Gidgy ,8B [A+] C8b il 40-¥0 nm &
ooluS! Olydglb Blbl PEG JT 4y 5 "OlSdawgine gl
s .85 43 allhe dyse (WKL 9 L2LT 08 Jawgs
S\WVe nm o JSG 69, sletn)eselSeil o3luil ol glis
Ol (lasdes 09,5l Gudiy Olsllae (el Cawl Yoo
o)l 9 Yo nm dgds yd CuiSe U3l hwge
S9 yiagil VAV PEG idsy Osdy Co)sselSeib
55 8l Gl LS S basie oa3Gibs b Galnli
dolaiemlal 5 Chle ydn s G 5 dadlhs
Silo & sy % 3 b Sshe Gileos ey
stsle dds @y Als Gidgy .Cawl O13536 () @8l
Ohdgh yeas Gy b Gy glad (JUE 5 Glo,ds
szl 53 63V 69058 Blgie 9 WS e pald Galusus]
CuieealSeil ol .uS slwl MRI peal die CawhS
93 33 [MV] 29y JG 38 Slusgyls die) 5o Wilgie
Sy SWS @ SiO, uwe iy b FeOp Olydgil Sy
Si0, 43 LS w033 Sy (i3l b .iud el Sol-Gel
Oldgil Gusblize Cuslal .Cdl GhalS Gl syl
Ciddigy 09w Guablize Ol3gL L duglie 5o Hlojidsy
L Golw Cunw (FFVemu/g) og o3l=xll@ed 9 wlio
Pl leowd) doyd 9 Gials SIO, L Olhdgil Lesids
0)gm 33 Whyd ol 3,y .CBb ioldl Celw FA Oius o
Gy Sladsle pasds pegas e SdpCuw)
IAY] Gl Olays 5 iluysyls
Sl -y-y-y
4 e OB 3 oolitul b Sl3gl e Mol
SEGhes b diug-diwe Slisle b Sl @Y Sy dSis
9 Sl dsw » odle B i ol dsds

! Mesoporous Silica
? Aluminosilicate or Als



EE §y ¢hRwUBmAZNdWA

(Ag) 0y -Y- Y-Y-¥

CaslB 9 Y (9,5 b yad ghls of OS5 9 Ag

5 lagySl dousSes 3 oS (b SaiS)les
Oseudly (ilig)) Cuols (nl oMl .Cawl lowgysg
G 00 035uS j5b &y ye g 0d9dmme 5 Ag b
Rl b duolio 53 018 3255 (Js¥Use o O¥l=S) 5 J=d
b)) Al » RlaSus 3 oslitel Glw) laSus
O Rlelid dhaz 31 @l Sblze DI Grbaw Ggeudly
Bl Oloy 0 plodl 9 digad 0 ez (SIS uwz p @ 3L
@ 1y b Ogeadly (uiliody 3l oolitul o Shs ool Cawl
R JeSse (lulid Sz Olisebl LB 5 Ol Ghey S
Syl (hSes § Sole Gayyp SO el 035
Caz |y Fe0,/Si0, 5 Fe0/Ag/SIO, diwsydius
Lol Gleog,S Wis)S e e GloSws 5o oolitul
o sleyl wall 09,5) ouspdol Whdeil phw 5 5250
s Il sloul 5 APTMS § TEOS by o3 idisy 3l g
Sl by sToe gl 1y i) 4525 oSl (GA L
b Ogady Wby polss Judd @ S (olss d5u 3
&S Sl Gloys ool 09y GRaulS 9 (S0 458 03940 4 Ag
Ly Ge) sledeNee Cuds Sl SiO, idg
Cuols @il S ol 3 oud asle ) S
35 .[30] 53 ewlin Caralr 5 &S5 lems) < uscbliea
Uiy b ool WS Lublize Olh3sib «Olllas 31 S
Cools 5 w389y 10 Ol arudsals Sin 29y @ Ag
uablize O3gL 0311 i wyp Old Jb,SLLT
JuySLosl slegsell ol 0g Yexf+ nm oadpdol
SlogSl 5388 5 Wby ) Ghdgb o sy O 3 (S
dox 3> WS (e §yS9l> B.subtilis g S.epidermis (E.coli
L Ohen 5 oz [38] diws JUSLLET Caols glyls
b 1) oal aeaS Ol3sil paw @5y Loy 2aSTs 31 oslital
e Ag diwgy 5l oolatul LWl (idgy Ag iz 31 slaY
diwgy-diws Ghdgl .S JUSLl polss sl
GBI gled )0 9 Lo Y+ nm dgus o slal ghls gudgs
9 ola [AV] Wl Qlis 95 3 Luwdblite Cuwols
L oodd osls iig IONPs 3l 6,80y b pihSen
O Rledge 3> CouuSgigydl (pluld 4 Au@Au-Ag
03901 dalss 31 SO pueuSsigyml duloy Olely g3y SaS
313 olud! Cadl 2 y5 LT & Cewl (138 Slge 6uiS
Ag s suipdol Fe,O, Wilydgil 51 (isl8as 5 o5 .[4A]
9 995 .[44] Wop oy 809> CT Scan Gylop paal Cy=

® Enterotoxin

Au by oudpdol Ohdgil ugblize Caslsl .35 1,8
Shls oud udgi Olydgl Log Gidey O9ds O3 3 yrdw
odd odudgy IONPs JAV] Loy thmbbﬁﬁg.w Cols
e OhSes 9 39yl bhug Au juis 31 SiB gldiwsy b
Oloyd 53 Ohdgib ol 51 .(+,0-+,F nm diwgy Cwlxod) ui
Glug Guablize glaee Jlosl b .as oolitul Layisole
L oddpMol Whdgih 51 ousshil Syl Olise ouly 5,8
o3yl Cylye Gl ply 0 B F (5,¥ nm &lyd 63lusl) Au
Oz 39 (0,F nm Obd o3Il Gidgy Ggd Olydg50
Sledsle 9 MCF-7 diuw by $ladsle CuiS Jase o
Au Gidsy b CuiSe O3l Hsas HIC2 L8 Cudlism
5590 G 0[] i Gl Cosan 355zun 39,0 4y yoeke
3 Au gidg bogel awS Oldgb 3l ¥l
O 3 owb slocdale 55 .us oolatwl MRI ()10 9l
05593 S5l Au b oud o3l Gidsy Oilydgl ol
Slowsy woyd gal chale (il b & Cwl o g ol
Gldgl  sds Cdl xS %A ALY ladsle
CoalyiS el 4y 2o 65300 G905 b Au by oaspdlol
Gliwd G digy Chale .ad MRI Gslop paal )5 Ghie
(03 ssm9n 039) ON) Oldg2ge G0y 3 Vb oy b pslal 4
ghe Mol YW Jle po [AY] wd =S Pmg/Veeg
Cuols 4 Glaws pshie 4 Au b CuSe 036
A pladl Oles 5 95w hwgs Tmoge Guiliss Ogedh
CaSe Ghdsil @il cas TV Gl e
O3 Sl gl .85 13 oslatul 3yss Au by oaspdol
Casldl Gl YV£AY nm Olyd 03l bawgie &S o
hugd Soojidy U Yremu/g 4 Flemu/g ) Lugblize
R wgd “5mesSisS 88310 ©INSHL 033L b helS Au
odld by CutSe Olydgil 5,8 L35 BVYA O3l
CT 9 MRI g)lopuSe 9 dindun Sluygyld 30 Au b oo

[4F] Cwl scan

— ‘
—_—
L P
ot
&
s
N;%MJVL:
sy
Sy

Au b 5ol ws) O3l aojide Welite glagigy ¥ UK

! Cardiomyoblasts
? Surface Plasmon Resonance or SPR
* Sodium alginate thiolate

4 Curcumin




A Q% AD

5

(e
e
<:
]
©
&
f=3

or

GO39l paw 1 Sua glawEY Jlas! -¥
Ghdeil 31 el oylal O ds dedde > by &S shiles
So3slsw dlse “0oga3 ol b Jladl 55 0ud LSS0
dopdsy daddy S GsSse 03y b lewlld wibe
9 "ladsendy DNA Jplidlud Oz sladel dow)Sluh
So3e0gm dlge ot 31 colatwl Cde gd(0 odldiwl SIRNA
) pasdin Cod 4 Ol3gil gliley b wwdas lelis

Slp addS jo .l axid b Slyd Bus L g
SHRES) O o) pucsw bawgd Olyd3l 0l 31 65Sele
Gl 525op & dde oslitul oS polie o ilHdsl
Olyd b laygegs 31 @oloppsal 5o Oldgil 3 esliiul
wyas Je Glaw) dlge Jlasl b Ll og Laygess
£95 LS00 Gow 3 Cewl oud mliye JSiw () degabul
@8 oy ,Sod oo sdllins Grass 0ol by $3LET Jlasl
B g9 Ouizer 5 OLdgL phe owesjidy ook
Sl il Sl 4 d2g b lply Sl atals
@ B Jlasl o @S5 ol itand Lislite Llale slaog,S
0Lt 38des $9) 2 S e Lige Ghsn plaS 3l 0)3530
&S Cawcdle 50 ol [V AN] wd wialgs =Bly F9e cudeNol
3 OL slaygs 9 cale 53) Slxe we 3l e oolatdl
Sl 2lss S9y @ sie ol LS| Guubline ly35i6

RGNV

olz Bles -F

Cewl 3068 QL) Qw dn-vivo  gledulS
s pudalie Fe glags 4 ol awS) sladliu Ssib
Clale Gl Lol wS oolitul So3slse Slaanld 5o g
SlogiiSly 4 yzie Lags Jolrisl Slwses 5 Fe slags
Chds3b 3l osldul IS seb dy cpulal ol 2 09d(0 (Jske
b glaygs 5o gl 31 eslatel bl Cawl ool CutiSe
9 DNA 5,5Las 55 Ml (Jole oo ool Cesls Wlgi o
395 Wb o 393 S 9 Mg swd o dlgwl (gruSeie
39d o Lol sl Ghe 31 08 e Caz Gl Sse
V4]

O8] WeST O1y3gb 90,18 -0
Copols (5l @ 49 b ool wus] Oldsl
oz 3 Sy diny 0 09,59 JUE bl «uablie!

* Immobilization

¢ Low molecular weight ligands, Peptides, Proteins, Polysaccharides,
Polyunsaturated fatty acid

7 Plasmids

® Diarrhea

° Nausea

1 Urticarial

Caz Ag 9 0ol LS| diwgy-diwe Ohdgil 31 (il
Vo] 250,S eslbrul ' Syl Gglate gladisS (slulis

OB wdlgw 9 deuS) -¥-¥-F

Gl wST 31 oolital b CuiSe O3gl phw pMel
Oloys 43 6ududss Oyl Olise (01381 9 Gslub deup sl
b Ob3s3b il 2 09381 d5d0 Lyiymle Giay 4 Olbyw
Ogouus 9 Gy 89 @320 diile G wdlgw b Olgi o0
Copols 5 Gublize Cuols Sou Gl 5 05 ooids
L ool Sl Cldsilb [YV] ws 50 Lol pulu)sisl
Yoy dle 5o Ohlee 5 83 bhuwgd wdlgwssy/dilup 9ol
Ohigil 5 099 0 nm Wilyd o3Il hhwgie b odld (idsy
S Sle0sisd il 9 publizelil psw Cuols ghls
Sladsle Chlt & Ko ol Cuow dsSzen Widg)
odslie g Yerpug/ml L O-pg/ml 3 Panc-l Lilbyw
Sl 3 oslatel b B Wb 3dse Oldgl ool s
Solw Sye) gnal (edly GuilE 53 puabliseg Sl
wS W wlSSh Gl sladsle 55 1) (ead 535400
Iy

(Carbon) (S -¥-¥-0

Olite mluo 15 Gy Sl ()5 wb slagids
S5 9 OgralieaST 31 dlga cnl [V F-V Y] wyls (S o
Slajidy dzes WSe Sslr Gublike due
Uodoe Sk 5 Epiadiles] sy Cel )5 Cwsd ]
@ 50T deuS] ublize Olydgib wlslas 31 LSo 53 [YV]
5 “02858Y TWLSINIIS hugd 5 e ugwres (b9
Oox Sl ghls gudss Oldgl Wud pdaw Mol DOX
Slgsls 3o gl 31 oslitel g Wog Ve+s-¥++ nm
2 odle 2o Slaygeys @ (Olbyw Wb Slogyld) wiedus
Ol 31 Slo gl .09 jaaliutdsn sl (YL 2330
g3y 53 [V+0] o9 35 PH 13 b 9yls ol Casju
GO L ous ooy Gidigy CoutiSe Olydgil b giyliS ;500
Jgpas 3> AY+» nm B F-+ nm sl 9 CS 9 FA OA
2 (V8] w5l 9 Cavow 31 A549 sladsle
LeuS] Sy3536 b Mol @lp GO e 31 S S
Olayd 3o Glyd ol 8,8 5 <85 1,3 oslatwl dyge ol
20 0l Olis @l b Gup kepymle Gioy 4 Olbyw
od3) ladsbe %A+ 31 o Y0 mg/ml ) glacdale
dds PEG-GO-NP digel )sesd 4d (6390, .Suile
LV V] Cenl 00138 ige 4T1 Lilbyw gladglw

! Arsenic or As
? Apoptosis
* Graphene oxide or GO

4 Lactoferin



EE §y ¢hRwUBmAZNdWA

3B wlio b by b TONPS ol 488 413 eny
9 ¢ iws digad pwiyile 3 Bue Jsle Gl 4
sl b PEL L saspdol ol awsS! Ohdgl 51 il Sas
S ay Gy gladge Gilulas Cge VY,V nm lygis
Loy o (RIdsbsiw sladdes 5 455 ¢l bl
Llhate Glops Glagsbnl @ 45 Ohdgl ool 3 oslitul
IS 3929 o3l g 3 ilbyw sladsle GHlulas (Sl
L oudpdol Fe,0, Olhdsil 31«85 gasllas 5 [V1Y]
Cidden ladised 3l wdgyiel Glele lp bl
9 GRado dagiagh 500 SO s [WWF] us ool
9 APTES L oud 0505 (idgy CoitiSe O35l 31 (il Sen
Sladsle Siluliz 9 pais gl HER2 oLl 4 Jate
591 01 3l Sl gl .035,S eslitul SK-BR-3 diew lboyw
» 055 )l Gl sledsle Giluliz (Hllss Ghdgib &
50 [WV0] Wyl 1y (Y ml o Jglw Voo 3 ,iS) @S polda
dag Olie GlhSes 5 Ghds (el g G4l
SK- digw Olboyw sladsle @ilulie ¢l HER2 @abu
GLnT digs slade oy (lid gl .w35,S Guss |) BR-3
VY APTES (idss b ol duS! Oldgib b (iSly sl
IV Gl (v@ﬁ

Sl -0-F

5 Gwong Sledhuly diwd 90 4 O sleckiasdsses
OF Jm! &Sl 3929 b [VW] Wed(o puud ugns s
O9esd JSiS dha I NS Gugng Gledhuly Gk
ool LS| 3L [VIA] Wpls @y SLED] 5 ieloss
DNA doz 3 Oslize glag JUsl cubls cuspdol
3 (didiie SosS GlRNA 3 LRNA 50 dadaudl
b sk 4 (2ls Guabline Oluwe Cod gl B2,k
oudpdol ol deuST Glydgib cay ol 51 .Cawbls Y o3L b
o3l 9 05 Cuew b Zaad Ol OF JWB) Jalse Olgis 4
N4 Wsyie sled ds Yo Jas!

Jadud (Slwygyld -0-0

buss G5 3 om0 (GSlusyls a8 glagigy 5o
(oS e gl & 9 Abe Jitie O yuliw 50 Os% SLye
Slaplul o gyl dShy dewye Bun pluil 4 gyl (ol 3
el Lapladl ool sly ol Bolss 5 Lbe Sl 5 el
3 Gas alil 4 gyl JBl Gy Ghey wwdae (Sluyg)ld
SxSadiz y5b 4 Giluyesls a3l & Wibe U5t Gosb
7 ol Sladsle 5> Gile (2)lss 39, 31 9 Wbe Giahd!
Vo nm 3 S golwol oS (Sh3gL VY] Sgde GySele
o Blo g55 Obyz 3l 9 yees adS C8L I Casyuw 40 Wyls
Slaplusl ay gyls Gl 33 il wBlgied 9y o2l 31 38,8

! Endocytosis

o0& 9 MRI gloppaai sdun lwygyls O J&ol
o slasylS 31 Ga e FOUSE 5l glosyilS opylS
[YV] BN k):b.lLQJ C)bbyl)

“ P OMRI e
)
| JREEPEn 2
) ol playd
° . i
« P
S P splels

Fe;0; U)y3930 (Sloyo-ansia gladm 5 .F UG

U S b s S -0-1

9 Wtwe SQiglss dlse 4 pelus slaylil e Sueg
Rlolid Cge S GladlSw @ 1y lun) slge Clale
Yb b 550 s @ gl weuST O3k AS e s
4 diey ol 53 1) ©3b) ol Guablizelilnow Cuols o
20 e Jlwd ooy S (e Olgie @ WlodS Ll 45
Gl b lagobual Jlasl olSel oudpdol Olydsil
3 o9 Msle eahd Iy pls slaowsny el
b Osady (uils)) Cuols 31 6ySoy b il Sen
el 55 0335 43 YU Hlews lulid LI b leySw
ORIl 9 Canlus s 4 B (ol wwSl Sdgl
DIV ses bySus (g SGun

RLSL wo Culles -0-¥

SHsnctl 4 pslie slagySl Gialiy b 039yl
M0ss s YL Cusal 31 adl 6l caslie GRSl (8L
e 30 e B Gasu il pal uwS) Oldgl Ll
5 ols wilesls Glis ds5 31 SWsnil 4 pslde log,SL
4 GA L ous ol Fe,0, Sldsil wdlys (pl)Sas
GauSIGET olss 9 Glusdol ()Bilecaun) s
L IS 1y o ywlde 30 ooldiw! CublB oudCughs
(Sexiun W dlol OSal G393l Sy3 praw el 2 933
0900 4 5)ls Cad 5 sk sl 4 ol (5L prhw @
ox 3 6L Colg 50 5 3l eald 1) (b ySL sladsle
slal b O3l wimdlys GilKen s deelowl [111] 3y
Slodsle slid 090 4 Gtdy 3e8 ol ySesS
9y dzwgd <9y O3l 51yl 1y gl O3y o 3 9 LSL
Sloa,)ls s oslatul Glp Oldgb adyide 5 jtw slo
VY] Gl Hlaygs s glosng Caunal 31 (3L ;SL ws

o Siluliz -0-¥

ool awS) Ohdsl 08 4 pamie (olss @ dzg b
sl S5l 5 Guablizally now Cwols des
Ny Heke slagilwlus 30 Gilydgilb ol 31 oolatwl OIS




RES Ode Gialidl jshiie 4y ()39l digy slel LaiS (5L B
o9y ] Lol VooV nm oG93 Oy 5 Uik, Ol

Ol 5 O8> Ol 3o Ll @l «hdsil Lasgids

30 9 s JWs 4 Iy T 4 ladiusl o lagsbsl Jlasl

o] wewS! Oh3gb LWV wbie 9 Sluygyld dows

4 R Glis sl 5 Guablize Cuols s 4 PEG b owspdlol
B) Ol Cewl 43S 41,3 oslitul 3y90 915 diedua JESI glp O% 3
Cewl G 358 Jekew 093 9ls Giuley oS Cewl S5 OLLE L[VYY]

«ilyd o3l @ &S Cawl wiedus ilwgyld o4 Jo e dlas
Sl Ul 5 Joke el 4 lodl Sutuws Ol
DIV Gl danly Jolas

Loyiypule -0-#

o Coul e GioleS bl oS witws Lucbliteg,d dlse 3 IONPs
LIVFIVO] i ylo 1y wglite uublite glagluwe Cusd
Sled B yses8 4 oudditie CuxiSe O35l gled (il L

MRI

DEX Fe,0, 39095 00 o 3 Ol Lslite Glus T FVOC 5 FV°C

Jske 9 L Wy 3 6ySsle sl Lo Giolisl L[VYF] als de29
d9d0 ysasd 090 el 9 Loty Cuske 9 lisle
el ol sladsbe @ Giloyd Goey ol 31 eslaul L[VYV]
35 4 93y dzg Ol Uiy 4zS) Ll
Ol shte @ oy ol &S0 bl Cuul oS

Ol$ie « Il 5 dlS 5 330 Wils Lulus Glacsl Lilbyw $loysess
DIYA] G 30l Lol

(MRI) b lisze Wuis 319y 0 gai -0-V

o9y LR G S S)lpnedl Wiz eSS 5l e
095 L 4 dog b Fe0p Ohdgl Cawl ldiwd ublize Lol
Ge2d dlse Glae SeS @) slie ©3leCuu) 5 publine (ol
LS ase Cole 035 HLE Bue Ol gy uublize
Boly Coll 4y dogi by owpdiawl 4ol [IVA] wituws Dl
’ Abe o BB S3dsih 9 elle sladsle uublize
0bady Wads dele Olgie 4y Gh3L 1 008 oal oo
MRI g)loppeai 30 [VV] dgd0 03y 0y, (uubline
S sladshe hugd 35 3l gw Guabline Oldgl
L .Usde @80 “Vlssiul 320 9 fadS Jdleb JuS b

APTES

A Q% AD

305 3 o EBL gl 5o OL3PL miyw i @ 4oy
s3am Oy Gae lply wBlge QI Gy 4 35 @80
Oy Jblgs 0595 S peal Gl Bus &»agn 30 Olydgl

e

5

(e
e
<:
]
©
&
f=3




