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' Tissue repair
"2 Immunoassay
" Hyperthermia

Olold Slody,5 @ dogh b ugbline G350 039 50

Soublize lw  dloz 31 Oglite  sladie) o
5 OleMbl 0y d &St 3/Gs9ls S (lalanblS
A g5 Oyse sl Cawn) Juoe Jado 9 a0 ol Gilulie
Oslite glgsl Ol 3o [0-V] WlaBS L3 Ol Sangh
Jols ° 8] deuS] Ganblita Olydgil (ublize Slydgils
Js @ “ublizell s Sho b CussSe 5 TCuiSa
seb 4 ool Cusw 9 O i e el OB
50 gladly gly GaBuslel ilde 5o slodymus
Smbline wads iloppmgal wile Jo3095 dasie

! Magnetic nanoparticles

? Ferrofluids

* Catalysts

* Biotechnology/biomedicine

* Iron Oxide Magnetic Nanoparticles or IONPs

¢ Magnetite or Fe;O,

7 Maghemite or Fe,O,

® Superparamagnetic iron oxide nanoparticles or SPIO
° In-vivo

' Magnetic Resonace Imaging or MRI
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8 Reticuloendothelial system (RES)
° Biofunctional

19 Biodistribution

! Surfactants
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* Core-shell

® Matrix

¢ Mosaic

7 Shell-core
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! Silica or Silicon dioxide or SiO,
% Carbon Or C
* Gold or Au
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* Lauric acid

* Dodecyl phosphonate
¢ Hexadecyl phosphate
7 Hexanoic acid or HA
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! Layer-by-layer
* Amphiphilic
* Oleic acid or OA
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7 Chitosan or CS

8 Dextran or DEX
° Gelatin or Gel

19 Starch

! Polyquaternium
12 Chlorhexidine
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! Polyethylene glycol or PEG
2 Clinical

* Citric acid or CA

* Salicylic acid

* Glutamic acid

¢ Trichloroacetic acid
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¢ Hypotherapy

7 Polyvinylpyrrolidone or PVP
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! 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
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! Aminosilane

? 3-aminopropyltriethoxysilane or APTES
* Agglomeration degree

* Vinyltrimethoxysilane or VTMS

* Vinylsiliconetriol

¢ Methacryloxypropylsilane or MPS




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
dalllas dyge doldl 3o W3l ol eles WSog S $9,S

* Sodium citrate or SC

* Sodium borohydride or SBH
® Nano-bands

¢ Gold citrate
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? Aluminosilicate or Als
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Abstract

As a consequence of special properties such as superparamagnetic behavior, low toxicity, biocompatibility, numerous
ways of synthesis and surface modification capability with diverse materials, nowadays Iron Oxide nanoparticles
(IONPs) are widely utilized in a great deal of scientific fields, as well as biomedicine. However, agglomerations
formation and broad particle size distribution, beside rapid oxidation are still a challenge of these nano-sized
particles. In this regard, several routes of synthesis and many chemicals in order to modify IONPs surface have been
proposed so as to enhance their properties and increase their potency. Therefore, in this research based on previous
articles and studies, the benefits and the drawbacks of various routes of iron oxide nanoparticles synthesis, surface
modification of the produced nanoparticles with different components, the applications of the modified nanoparticles
along with the leading challenges are discussed. In addition, suggestions offered by other biomedical researchers and
scientists to intensify their performance and their effectiveness in-vitro and in-vivo are stated in the following.

Keywords: Iron Oxide magnetic nanoparticles, Coatings, Iron Oxide nanoparticles Properties, Biomedicine



