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1-Spermatozoid

2-Ovum

3-Helicobacter pylori (H.pylori)
4-Gastric ulcer (GU)
5-Duodenal ulcer (DU)
6-Volvox

7-Euglena

8-Giardia lamblia
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2- Paramecium
3- Trichodina
4- Tubulin
5-Axoneme

6- Nexin
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1-Biomimetics
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1- Glucose
2-Homogentisic acid
3-Alkaptonuria

4- Alkapton
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1-Sensor
2-Analyte
3-Signal
4-Biosensor
5-Nucleic acid
6-Enzyme
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1-Bioreceptor
2-Transducer

3-Glucose oxidase
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1-Nanobiosensor
2-Biotin
3-Streptavidin

4- Bioelectronic Olfactory Neuron Device
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1-Miniaturization

2-Lab on a chip
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1-Microelectronic
2-Gas chromatography (GC)
3-High-pressure liquid chromatography (HPLC)
4-Capillary electrophoresis (CE)
5-Genomics
6-Nanolithography
7- Dielectrophoresis
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1-Personalized medicine
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3-James Watson

4-Francis Crick
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1-DNA replication

2-Sanger sequencing

3-DeoxyriboNucleotide TriPhosphate (ANTP)
4-DiDeoxyriboNucleotide TriPhosphate (ddNTP)
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3- Homeostasis
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7- X-Ray radiography
8- Ultra Sonography (US)
9- Computed Tomography (CT)
10- Magnetic Resonance Imaging (MRI)
11- Nuclear Imaging (NI)
12- Sensitivity
13- Specificity
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3- Red Blood Cell (RBC)
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6- Systemic

8/ qeb of /AN Foq /N

e lez6)




Xod—=9

Loy Lo Gleya 43 95U (59U

g

%—
o
3:
3
9
2
‘A
o
v
2
K|
Y
D
20
S

;

Lwlidd

Leoyg)ld slo s
1

1
}

Sl 9,0 o2 gE

(Sl alac >l B JES
ER2)
SloFnl (59,

L3915 G s £l G - S

A dalsl oA g g Slaawl (85 o 5168 5o e Sl s ls sl s o 5 Jglaie 51 S
VoL =
(h)lsS
= s Y - & - - .
gD (e (—)lsS Adg 3ly (s s Sl oyl g JonS (0 B Sl Sl 4 il sleg)ls Sl gl
o=l sleg)ls 5l ,Sas (B0 S o0 53 Ol )l 5 iz 00y, 3 A gedee s ples e (S
f

b

S,y

Cedae Js1s I Sl 58 sl il sla s 31 g eslinges Ly sl S5 4 L s (o
SIS (g2 (80,5 dm 913 pefiae 89,9 Jds 4 Spaln JSIs an 3o5 et e é-l)}?‘\‘s:—“%ﬁ)‘ 3
3l 5o o Slino ey (i motld 08 JoolST ) el 5 el (0 e e
OSoe (=5)l55 Lol o e Jlie sl il a A oa Lo ly (55,00 S A (5 B9 A e b o ls
oula Bl Jhie leamti 3 WS e Z ], )l Sl (it ()5S e ) 5250 a3l c
Of a4 o g (ol ) a0 9 a5 Gk Sl Il g 09 e 9B GBS i (i
Ol plsd jlas g ls Bale Bl s B e B80S lagd S gl ) (a5 S o HJB‘ el

1- Enteral/Gastrointestinal
2- Oral route
el daie s 3l L 229,18 0lse 3,53l sLse 4 (€NEMA) Lasl b s - ¥
4- Rectal route
5- Injection
6- Suspension
7- Intravenous (I'V)
8- Intramuscular (IM)
9- Subcutaneous (SC)
10- Bioavailability
11- First pass effect



Slmg s S o 30 81, L5 o5 a slacdly sy ailgi o el 00, 15 4y s L Jo>lpe
by s Lol s by ol 5| S 5 Wy—Siss 09 Sl Sl Laskiis (5
O)ly il yobo amy ()l98 (Slmg)ls Lo agliie o ()5 sLag)ls Sl 6 it S ol plis S (e
Rl 5l i ()5 lag)ls 5o (S (edl8 A8 0o oo il (il g Wt oo 5B A0S

sl Sl g ls sl o

: Sliccewl

Leitns 9iilgin 5 9l 3,8 (S (5 )me 5 4y sLnis Lo Loy 53 St Lang ls 5l s o
. v
e 56 LS o Slainul slagls il ;55 lee slha S s LaSHb Laoil (s
el L daslie 0 lacie ol ;3T il i )l st Sy iis bl (i oS s
W oo O3 @i (b gles blowe 10 Lso i Lag)s ol jl (o5 i Lsl j9 300 ()5
Bl e (a pled o ailgi o
Y'. .
.w’.}:
S - . - e * - .
990 % (S )l Jome o (emdge Dygo dm ol g Ggrmgd ey S SIS an Lag o gls
R NVIPN | EOVIpp~ B ARV I J I K E -3
RS k.AJlJ)_' J_l".o.l aS el 6‘0&5.\_’&04—35)‘&% Oy “_ﬁj)b UAJ:\_A.Q u’_m.‘?u))‘)o e ass
F S Bl 09 o aidS (Sleyo oy gy 350 cdale longaime ol an asbanily 85 iy )
5 Cdls aplgy BT s Slail S esgase pl jl Bue a8l o gl clhale 4 S S0 o
e g s Sl Bl iy 0ogiime ol gl S lle 5 ST Ll g8 ad oy (6l
Sadeasasbigls s ol > a S e b o azgie (bl ol o acbls aales 4 de Sle o ol sk
D9 (6 o Sg—ne > g0 L5 00,5 (B as jg bl jo e Slads Slawi 4 g e i

(Sloyo Fgo cdale JiSlas) o oo cdale JSlas

Sl i
Hloads 3‘
Y

Sy Ygo cdale JSlus

9)lo cdile

ol

ol s 31 Sloyo 8 oy 30 (BT CALE 4y (o y 3l (g 910 (slo — gl Cdald Ol pud Hloged - Y S5

1-Inhalational
2- Alveolus
3- Dermal

4- Lotion

5- toxic

8/ qeb of /AN Foq /N

e lez6)




Ersl=as)

Loy Lo Gleya 43 95U (59U

g

%_
o
'3:
3
9
2
S
a
v
2
8
9
D
2
ey

W

el 15 8ls0 Lol oM j5b ay Sl gl Glasl s ol YU 5o oS llae bl s

a5l sleys @l il alzal )

o) &alss b L lse uals Y

Wl sl 5 gls ,3b als 5 Gas Sl 4o 55l 3o (slwslyT-Y
G Pl (s34 Lag)ls (S oS ©dar aile (Ste Laglo 0,15 A )0 35k
g Slaal (ol an o) Gl 9)l0 3525 Lag)lo (2 Sal (s (oonl B g 9 50 Lagls (S
5 oy5d 0,15 LT §1 Sy A Claid § g (lod S (a0l ¢y lae SIS ie
P aShlanasg b oy b sl \@L“)e)bﬁ-"t‘ Ols=e L as el (Slays)ls 5o (5 slidmn 3ol
Ol e oo Bun SLacdl an (Pl g aedan D)ok )l y&—"-‘“ e Slyg)ls slass, o=
WS o8 e aedan Sl g s La g,
slodol S8 an Baa Cdl 4 gl 3B 5 oa S il Jobt (S el 4 (Sl g lasil
ey eble b g 0 )38 Ladelogil whas o Lo LSl (99,0 atilgicon Laglo ol (6 tagil
BHls= 5 (g Ol Gl g (S il ez se (hgy mal aigs ol ue Bl 0 il

Koadan Jluyass 33 fal>ails ol ©

JUEESJVR Y W WL ET PE R AP UL HN Y SR WUV S ERP KR -+ SV Iy B Y F PN
Cloas ool s Lyl 1o gl (6,135 ,L S s 5 La Jel>git 5l

G sl

Comgasl

eai

.

S jyalfil S igaliyil

FVT L (9,0 5,10 6155 IS a3 3 o ol b 1yl ¥ S

1- Nano Drug Delivery (NDD)
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2-Vesicle
3-Phospholipid
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5- Nanocapsule
6- Blood-Brain Barrier (BBB)
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1- Food and Drug Aministration
2- Inflammation

3-Infectious diseases

4- Hypertension (HTN)
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5-Adaptive immune system
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1- Epitope

2-Macrophage

3- Cross reaction
4-Streptococcal pharyngitis
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1- Immunologic therapy
2- Vaccination

3- Smallpox

4- Variola

5- Edward Jenner
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1- Poly(Lactide-co-Glycolide)
2- Poly(lactic-co-glycolic acid)
3- Poly (g-glutamic acid)

4- Polyethylene glycol

5- Polystyrene

6- Biocompatibility

7- Biodegradability

8- Inulin

9- Alginate
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1- Virus like nanoparticles
2- Human papillomavirus (HPV)

3- Cervical cancer
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1- Cancer
2-Nanoshell

3-Immunologic
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2- Computed Tomography
3-Anatomical imaging
4-Benign
5-Malignant
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1-Molecular imaging

2-Imaging agents
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1-Poly ethylene glycol (PEG)
2-Fulic acid
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1-Furin
2-Caspase 3
3-Fluorescent
4-Back ground
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1-Prostate-Specific Antigen (PSA)
2-Epidermal growth factor receptor (EGFR)
3- Chicken pox

4- Varicella zoster

5- Herpes viridae

6- Small pox

Calisilon ole Bx 515 ol Sl g8y pdpho sline & Gishe (il o a8 o5 ada Y

4 )
ee I (o)

6 6 el

(o
$
L)

&




LRl

Glbpw g 93l 5,9L8

1
o
'3:
3
C
Y
2
h
a
v
2
8
]
)
2
!
3
3

LT S s 48 sl 00,5 bl s ary yol5 1) L bl glo Yl o b (6 p5lid 5 pole
el i bls Laanl ) ool 989 cde 5 ooz )0 0slog; slannlf an S (6 oo plsi o
sloae; 8, 5o sl aS ot (358 slacd )ty 4y ;o LB ps e )3 £9S9e (0

el Sl oy olSel ) et b Sy g 00 ) 40 5 i
Ol 03 e )3 g oot oy sl il g 95U (655l (S slacd i an (SIS LS ol o
alss oy ooyl (lops slabyy 5 by Glosyd 855> 5 55 Gy sl 5 Lacus b o) >

S 3L 90 (G180 & cillogs csbayd (Sl o ©
sb.\_l.z—l 6LQ4A¢ BN as OB_MJ‘SA L."—"HLJ”'“ 9 Sl ULP )_..o‘f.u 3o )_:Aj&j)c d—os J-»YQ )| ér qu)_..o
oadplodl 808 Dlalllas g locd )iy ofy40 00,5 7, e Sz e s Sy Lol cle s e
cTlendgn el am dp2ge lapleys (S slagty) s g anax slaghy; (b 6l

1 21 . - . v . ¥ . &
s.,u_w‘ )_|a> u\-‘u‘b as ‘-,’_SLA)O )ld‘ =4 ‘dbs) )LP U_l| D gdoe u’_vLo)o‘s».o.l‘ 9 u’.vLA)Ou’.o.:_w
L)'u“')‘ 9 ua_‘)la B> u_cb LQ,J 66)9.6 B el u_io.a 9 JJ)IQ ol)_o.Q a4 |) pJL»: 6Lmb«3[.s Ao Hdu—w

g Gl bae | ise 8

¥ -

OO so—w § (sl )l Moo ¢ 9,00 Cnglin 3 lg0 5l (g )l jo (S5 slale,s ol SL e
(Jlie gm0 S Jo 1y Ll ol o 556 (6 y5ld (oolpiias (sl (Sl 4 S SIS _ie towlag lo
50 99 oo il glb s 23l jo 1) g le cdale w s o YU A@Lo)o i Lo el gl 5l eolaul
olonl slocd iy 45 05, e LIl izran 05 d o pomie 8550 slagyls SIS ioliElan ol
Q__v‘| Ao 08 p_ﬁ‘)ﬁ ‘s\m 6Lm‘_g).v)l55 S 6Lb5)|o Z.’_...Jj.; 6‘)—! |) Ao ‘5_»L» ‘_g)su 5o 03—
=iz gleil Jols a S aas o asl)l o lsjo g olwlis gl ) (alisee slalil (ol (5,508
Glwons 5 5l —elgl oy Jlasl 5o b 5l o lg co Lo Jol> ool 5l glaiws ccul g)ls sla ol
9 6)‘&)_}).\54.6.) dLbc};._.w &‘5_)‘ J._.;.:Ln) UAM 6L_.bo)5> 29 .).)5_..-4 JL_’.S M)J“c 9 ‘:“._M..J)
4 e . . .o e - e

)l U’“‘_i" n.\d‘)‘é Qﬁ)lf (T:Lo)ou) 9 ‘r)lA)OLA)S [SESON-RV- 3 ‘:L.u)j)‘o )_Ja.») QLA)Q 9 (Lﬁ)ww)yla
50 Lo Jolgib oy 50 1015 5 caalsl jo agloais L g,lo siedan JLasl sl Lo Jol>gil pggie Ls ooy

S 5o ey |y (Hleys Gla gy e 5 (e 1y (o s ley0 B35 >

o (S1353090.05 8 Loyt 33 03] S0 (S fal>ai ©

A_UL@ J-’?m Ao (o) 6‘)—! 5)|¢ 6)_irl.’>u.‘| L-,’_‘UBS Jj_».: ‘Jj‘M GSL.,..)”\Q 6|_§¢u|)$ O 0d—as JS_....A

Oy dibog (om 4 8959 5l e 910 ((S95S sla by, 5o il (5105 ST o i 4o ol sl

1-Radiotherapy
2- Chemotherapy
3-Immunotherapy
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1-In-vivo
2-Non invasive
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1-Cell repair mechanisms

2- Caspase cascade

3- Hyperthermia

4-Local

5-Regional

6-Whole body

7-Microwave
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1-Brain
2-Nervous system

3- Neuroprotection AE
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1- Central nervous system (CNS)
2- Peripheral nervous system (PNS)
3- Neuron

4- Blood brain barrier (BBB)

5- Tight junction

6- Endothelial
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2- Alzheimer’s disease (AD)

3- Parkinson’s disease (PD)

4- Invasive

5- Polyethylene glycol (PEG)
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1- Doxorubicin
2- Intrathecal
3- Device
4- Brain-derived neurotropic factor
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1- Antioxidant agent
2- Self-assembling peptide nanofiber scaffold
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1- Hebb’s Law
2- Nerve growth factor (NGF)
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1- Nano-electromechanical system (NEMS)
2- Molecular surgery
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1- Transcytosis
2- Clioquinol
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3- Nanozyme

4- Fullerenole
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1-Regenerative medicine
2- Stem cells
3- Embryonic stem cells
4- Pluripotent
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1- Adult (somatic) stem cells
2- Multipotent
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1-Isolation
2- Tracking
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1- Niche

2- Microenviroment

3- Scaffold

4- Extra cellular matrix (ECM)
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1- tissue engineering
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1- extracellular matrix (ECM)
2- scaffold

3-cell isolation

4-cell cultivation and expansion

5-cell seeding
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1-PLA

2-electrospinning

21679 qeb 6 Heom Alem e

rd



el d=—ad)

9 9L 5,9

b S

Sl

alidh o) 5 O (03,415 9 95U (5591 addgl paolie

A : i .. e 2
o)1 (59 7S5 S50 sla ghos 5 (g y (9,58 D gSig S0 el —V SIS
] slad,

D9 0 7 y—lro Ll 5! =l o slajisn jo a5 cvload ool wl s slaplal 55
Olgdoml 28l (gwdiops O

o oole 4S5 eyl b LSl 5l 6, S L egian lacdl colw Joli bl —wiige
o= i 3 =SS ole—e 4 @‘9—’“—“‘" | el RN STt o=l 5o aBosls o9 b3 sl iz o

Sy a3y egias b el g T 5 60,6 a9 0,5 1,8 aalllas 8,50 ylgei
o=l didez sl le ol sla Shs (L5l slaplal adlxs o sl o cdSwl lgeay lasi il

oY (Tt e o (S iz Sl (g iy dllanl e o sl (e 4 s LS
O3 3L 039 Je (Rl g Sl JA o0 ol (Sl el da sl 05 e
SIS ol bline b slia S35 Blsiiial Wi o sonlotio 45 5 biylan 0,5 o Ll K2 St
28 e i ol 85y Sl 5 ol S S

st LS5 (o S5 ine 5 T olye a2 o 2,5 5 e i 50 5
Ly S ol ) g oIS sl il T 5 oliie (gloais, ol Uses oyl I olsa (A JS_5)
Jolye i S5 G sLa5Sge (58,53 e )L At 5o 5 (s (el ) (S35
LT 5 05,15 gy togil sl laaiis, oyl lons 03l it & JS o oIS (sloaiss, JS_is
Sgigo 28l 5 ympdy Bllanl 5 LsS Slid e o LIS 5 055 o ke

1-rigidity
2-flexibility
3-fiber
o gy dliae (gl (el )0 g 05w e |y i S (59 5l doye Yo A el ] o iy o B olsl8 (collagen) oidis- ¥
21 S5y o glalise plas g
JRVEC VIR B U
6-clasticity



SN e, ST o —
G0y
syl N ek 2ol
il S g 000 < :

il ol Baiao JuSuits Sws (gl521—A JSid

Jokw J&1s Jebw z,
r A . % 4 A Al
L
\ Y A
PR EYeS e [\ T5es
Bayents o 3T STy eI
O3NS Jsg0 I | I I I
WIT o yuziy o395
(b g2 5k) O sy O (ad) ais

V€5 OIS sloands; S5 Jolye—4 S0

slaaid) plase jo a8 Sl \‘“":jl?..]w‘“ss)%‘-"’ slosh ol oae joboas (gl (Sase iy
o gl 5l e 55 sk (i iy e Sl (s il cmgo 5 S e S8 IS
S n i s g a9 1y sl L ) sl 4 el sah oS5

S 31l sl s e sl Fols s il 5 oS sl g5 50 s il L
03ls GLuai Vo S p3 a8 39 oo St (A (il bR (it S g (628 ST ke A
sl 48 oo 5,1 (5 it S slaai i, 5 Syl sla ol (ST e olyseul culons
sloaosls al esbis o)l e (B slalad s ;s gl dca) 5 b ol (il
Oliz 5l ol L5 S (e 4] Slotinl Bl (i slaan] B 6l suie lLedbl s 3L
20 (6,0 sl o)l 5l (g5l a4 ST (el sla i Sl S e g sl

1-Cal0(PO4)6(OH)2
Sloe |y Jsbo 7515 die) JT LS 5 a5 Slsseil slo sk (Ll Jsho) casdls + (olsseinl slins 4) siiul (OSteoblast) -y
3-ECM
4-compact
5-spongy (cancellous)

6-femur

21679 qeb 6 Heom Alem e

rd



eeld=ze

S 9 95U 15 gLid

L

i

Sl

%_
o
3
3
E
]
2
N
[}
v
2
K]
v
D
’_‘!\
Bey

[T

S 1o oylgseiw!

Pkl o510 il Vo S5

Sl )5 i) g ol lial ool el waige Lo s, L lstuul cdl colw ol g o
5 Al lea s, ‘Ls‘;_u.e)lo el oY Laasl s ol 50 gy 2B iolel e ;o leseul
s D9 g ool o d i gl CsbT S g jaum sla sl 5l ea g IS 9 ble egiie Sy e
S ey o (g5, OleBuwl s sLacdl

‘U_'| S 05)1_: ‘~.\_~oLv a sl )_:.» LrPy J_.ls J-‘?LL”U sél_g‘) PlS?L»_»..J )I_»S B d_vb C,_w)lo u-»‘
itee Lol B 0 GiSe o Sl e Glssiee | clie sla Sy Lo (el lac)l
il Lasel,

Ly Lyl aole o ki agil i ies gle st Ly ool 5 Jlas gl s 5t el o (] 4o
R 9—13 L5)5L'.‘é S 4 “3‘—3)L> S u”‘?—’ J?“)‘—"‘“ ‘3‘9—“’ - u"L‘é 2»° as J—":‘l"“‘“ 6Lm)bL“”5$B
Pt Sz 9 YL e an mla Cos s 4 Sl gla b lgil g SLIgl o0 e
.As9_;:’k5‘°

o Sl e a5 0g b aislw g b lassSa ol counls o ksl Liol)l (o ien
S8y b M)‘é (Gomd—w )LOL...: u’_‘>‘).|a ulLA‘ sg_er udL:.M 9O Guu.uj) )_:.l O y9—0 U_l‘ BN
alio sla Sy o Gloos cwiige —soras Glgwl len cnlyd,o L oS o vl )8 1) (6 ,—ogils
woldolay Jdo an flgseiwl sbo Saio,5 g b JinSi oy 0 a5 o, 5 o Jgi and gl
B8 8 ool wl )50 0,8 g ‘_,,_'>l):.> Loous cigac

1-scaffold



VNG TE vlva M.y T EOL GRS =

() by FT- g () olsgie (s gt 5o S s i Eutr o ins sUamat 19 il oty (39 il g yScnn 3930 —1) S5
— g () (el S Sl 55 S Y) s o 510 3 000310 S it 30 3Ly (50 J s () ¢ Jloioio i T oameS g yiondd Conmn 310 (29) sl 31T
[AF] ods

Fors 16 8Ll )3 2l (qwdioms SR LS O
Ol by il el a8 SLST g agas oy 31 o s JLw Ve slecbs daln L dluw 0 (60,8
. A E ae] - . “ E.n & ! s s s . .
&3l (S5l Joe cedd 155)8 Go e (S5 150 (B S iS00S (e ae e
DS o0 D50 sl (85 B9 (5
39,0 =8 sl o il By e - (ol i sLais o m 5 @l 5l (S 00t 7 hae 5 )Le
B Dae e 8l (s Gee alax ol ws ol i gla sy 10,5 8 0 Ly o ly o
o=l 3l ol 4wy sl gl el gl JSi 4 (BB hlae i L 8 sloas o
La:S) l_; ;A_ls ;,JL‘ S QLA).) )‘ o= uJ:‘ ‘Mt,Lo)b J_.ls (§O9—=> s L_,’_'>‘);.> 9 sz)b d—’)']" )'l l_aa‘_g)Lo.H
E)b_u\))l‘s_.@su‘l_‘.a 6‘)—' \))L.\j‘sa l_>).> 6_«9)‘9529«)0)5‘544]4 éPeruJods_md_aJ_als)j_lad_a
g oo B Dlac =8l

o lort 51 38 Sl )5 s (st yeaseS po ao o B0 g iy (e lesw ol ol
Sty s it s 3 L o ol 5t ol ;S 45 Sl By o
sauSolis slag,ls) gl slaple,s Jols Lo low ol s slayloys ail oo ama> Sloyo
B9 5 0355 Dby sl (W 5 (SES 5T o 5 B9 e 0950 95 ISR s B e

sl 5 B ol ey Ly g B g8
2 S8ty Jlo o 4 il b (Sl sl s, alex I (S ye - (8 lacdl ot
el g bl (bt (Rl (S B9 ol ssgian slsazm o cElw g

1-Myoca
2-World Health Organization (WHO)

8/ qed € Hepm fleme
eele)




ssll=al

9 9L 5,9

il

Slw

1
=
'3:
3
Q
9
2
s
v
>
K]
Y
i)
’_’\
3
b

ol b o Sl (i aliie Loy, ol ol Jo—ol ol JolS ol 4y (e gran o8
Slog2ge o any JLitl 1B slacil ady ail ) aS Sy, (bl L odS cdl cwaige
5l ool be La il ol acwlgl 1 ool 550 aels oo

€S o0l o0 seviiige il yo Jgbs G £33 43 51 )

§05 ooliusl Joho <ot b L Jobo (g0 Senlo 51 -Y

Caighools S Jobu ) 55, o sl 4z Y

el o3 Syl 55, sk Lot 5 235 (6l (pRELsT Ll plas -F
SV b asle) \s'cﬁm Slg—s 31 (S jobo am o ZBl (i 50 ooliinl 8 )50 Jslw slacn)ls
Sy 4 wigsco 415 (o yosd 5 IS 9le) | xes Uy (PGA / sl S_JsSS L 5 PLA' [ o
ade (oo (el slws g aiil 0l o B 5 (o 9ol o)l ol oS ls (sleag el S
ool (6l YU (5Ll bl s il lin Sl ol e ysizman s i gl isSTy Ll

M‘d)jj_@u_ls)o

ALY BRI N BN WP € &_;l)_ol
A U U5 Lg‘_b!al.vl )| ool il ‘a
il 51 o sl B> anl 3 S_aS
fof | iy S U S W DYPE- P PO ™
wloads aslw e 8l o] Jol
sloa i) 5l Jelw glacuylo o]
S5 maele Jsl 5 Ao
AUl e Azmaie 4 S wlbad
b LSl (VY S 8) e
e R e e
g0 S_U.JG 6[-‘5;.,‘514 )‘ 03—
05)'{_(‘— J._:b...: LQU_MJ)L) L)_" 09_‘“’&5"
(il Sl YL Sl
eSS sy (Jleail gl S_E.om

o=l s e Lo ]y ol 5les s
sl ouilo B eIl S 518 g 00l B> LT slaJolw a5 2 belwl 3l o bdiges —1Y JCo s =S |3 =
5 elail ylod Johow g0 Comt IS ol y Caon 329bai g (b (sloplil iy Caoww gl

TAB] (ol 555l () g 4ulS () e 5 () el (1) :aid o0 (5L ol cdl yo olasl @jad oy iy
D

1-Synthetic
2-Poly-Lactic Acid
3-Poly-Glycolic Acid
4-Natural

5-Fibrin
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1-Cardiomyocytes
2-progenitor cells
3-bioreactors
4-aortic valve
5-pulmonary valve

6-cardiac patches
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4-Wound dressings
5-Polyvinyl alcohol (PVA)
6-Polyacrylic acid (PAA)

7-Coagulation cascade
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1-Epidermal growth factor
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1-Normal flora
2-Yersinia pestis
3-Antimicrobial
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2-Bacteriostatic
3-Broad spectrum
4- Narrow spectrum
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1-Reactive oxygen species

2- Peroxide
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2-Biosynthesis
3-Macromolecule
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1- Phytonanotechnology
2-Nanofertilizer
3-Nanopesticide
4-Nanoherbicide
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2-Nanotoxicology

3-Nanosafety
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1-Risk assessment

2-Hazard identification
3-Dose-response assessment
4-Exposure assessment

5- 10ccupational exposure
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1- Exposure

2- Absorption

3- Distribution

4- Metabolism

5-Excretion

6-Phagocytic cells
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1-.Reactive Oxygen Species (ROS)

2-Blood-brain barrier
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1-Phototoxicity

2-Accumulation

%.
o
3
3
E
]
2
N
[}
v
2
K]
v
D
’_‘!\
Bey

3-Neurotoxicity

]

4-Space occupying lesion

5-Alzheimer’s disease
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6-Parkinson’s disease
7-Respiratory system

8-Upper and lower airways
9-Alveolus
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1-Innate immunity
2-Acquired immunity

3- Eosinophils

3 [a laam Looae Load)
e icad)



(Od==5

MMM’JU

%_
o
3
3
E
]
2
N
[}
v
2
K]
v
D
’_‘!\
Bey

unm&_aw

(Slymt o 5 ot sy sy i) olsmogil S i 5 B ) Sus (o o gt
el 0l 50 gy zrge algi ooy S8l 3 (S Sladlglsl ez 4S Cloas ssalts (Jlis
A8 lools Gl La gy (o el scmeizman 055 Lasligso slias iy olbyos (o35 oLl L
555 el (6l oMo S g g5 n Slsagll (5 Ly gzl

Sgagib 31 6 b Sl ib 5 wiloorts ploml B igles] s g odiz s i I (gl 4t
ot S g oule 3l 4l Lizan oLl ks oS5 s

10

1103

s

04
202
9

o

o o
o o

G
e
&
G
12
C \
i({‘
Ol yd zozxd oyl
o (=3
N e

i~

c T T (| T T 1
L] 0001 0001 001 01 1 10 100

0
'
'
'
'
'
'
'
'
'
'
I

oo

=3

Slep samas

s

o

%

G

E :
Ol ez oyl jo

S

S

o
-

0. T T T T
0.0001 0001 001 01 1 10 100

Al g (6993 )b yhad
(yiag ,54s)

(=3

(1] 153 831031 4 457 s (ol sloansS U (i ) (ol (5 ome sl gichs 1 ey 9 535 oo o an =V S5

3lgegib (ljylow R
b».\_uab uUa)_.a LQng_m f)».\._mAJ):..Sg B— ‘(5'-""“‘0)'& )_:.S.l A_bdias U'—’l )‘ um—ad 4_5)9_loul.°.m
J=Ye s ceil (S (HeSUge Sl nis l Bl oo (LT Ll jmles 5 355 50 155 slaiisn b
alesls uLmJ QLL.G:U ‘5_‘>).s ».X.a_u:l.sd.:_@)f 5% f‘)gUo)_m 9 o= Q‘j_o ‘_$_>).: l_l L)“L‘“ 4_1a>)| TN

il ol s g 0%y e ol apl 555 55Ls oy A iilgi_so olgagili 45

1-Fibrosis
2-Mesothelioma
3-Asthma
4-Carcinogen

5,15 b GenotoxicCity «] s § o5 -0



¥ \ .

R ¥ . . v .
5 Jslo 51 4 D35l 0g)5 )lse ol 5l S 8 55 Lapgjgeg S Slass (pols ;i g (o09j909,5
SloaisS 5 5meST JLab sloaiss w sy S s ol sloml Ly g (oS5 8ol o Lol e 3

o .

(DNA) i 43 b3 y0 (5195 1S i il ©1y3936 b agzgn 51 g ] 19 05216 (i Jolos 5 il 953515 g5y 1m0 (1) A S5
it () =03l 15 Iy o Dl gicean (399 3 WIS 305 545 9l oS g 5593 — i 50 )8 S5y s adly gionw 42 b2 po (195 9 oo S5y &
D8] (3539 ol 39 05 53956 b aglgo 3 oy Jooo <53 33 (50939095 ConnSid

olieS )5 Sl L acislie jo ccl 1 Sew o 4  oles Jdo 4 Gl 3l as ey as g anl
A Ll 0g,9 Jutad el dlsogili Szg8 L 83lasl ( Jlite (gl i sbasals (g don oljols
o gl S (e 5o Jobw (S B3l 1 S BS Fl g a5 Jolw 0950
5 Jsbw (S sole L Lyl iy iiSelp comgo 55,5 I3 L dinlie ,o &l,35 50 sy oo
polis l)de b alom i dacwdBlS 55850 a5 wloslolis ;b Glibos 55 .00, 5 o ol 5
Jlezat Gl ez ge o 5eeST JLod sloaiss oS w sy gla 28Ty Jdoa ST 55, 5 9STiss

i
LT
%E

Sl sl S50

e b Aok sl S5

slazails
bat

H9Ng0 ol 5105095 (2l yaw a3 -4 Yo

1-DNA Damage

2-Gene Mutations

3-Chromosomal Mutations
4-Numerical Chromosomal Aberration
5- Reactive Nitrogen Species (RNS)




(Od==5

MMMQJU

%_
o
3
3
E
]
2
N
[}
v
2
K]
v
D
’_‘!\
Bey

[T

:,Si.o!l‘ ®

Slagsjlon 5 (lidpu gl (Sl 5 g sl Smmee (S Jgmol o £ yhae ptu mf p3 45 (llas
Pl aies ol 3 45 el et SlLikon ) ptee slb i 5| (52 Lo 5 s L lss 5
s 5 5 Ll il s § ok 5 o gWolST s Ay Ly Slgagil 5 ly—e ecymsl by Enslons
oS s gy S S a e iy slm iy L 0 5 05— el Sg0me sdiip ks clp o
35 52 Blye el gy ay ISl 5 5 S oS 5 s s ¢ oo

ol cedlow Loz (gl Slsegil (2)lge (o) 2 Ol By (S5 50 55U sl Lo )5 S L
S it b (B ;3 (B)lee ml b agalee L Sl o3l (5 aS aiz e rieulaidly ool Sl
A el 45 el Syl L it dgrlye Sl 5] 3 B e (ol (e A 3
Dl agerlye ) (6 pSiay Lo, Sl esliiul g i

3 ails o foe L 5 o Ll 455 5o el sl 3550 5 ot sl olS5 S
s ol Sl e slmadly 5SSl ailiwbie oS e sl Gl 5 o lons
93 d (ele BLaESS )3 00l mlpl )00 092 15 e Slgagil I et (o Slgegl 3B antis
G50 bl 5 otie Slaigny L ioizmed 350 4258 e E9-290 (il A i 3l G 9 03Y
1o ol (s 5 (55588 ko 5 lgmasilh slan 5 Ll 5,5 sapac (55lmncin b ale
s oty 51 i SISl 3] ol U5 3y e Lalyn s 5 (5,5 1,05 &8 scadlm
5, oslil

iy I e S (sl (65518 ol Dl SISl 5 Llie an azgi L gl g p5lid sa iyl an oS5 5o
b a dm g e 9l bl ol il o i JB s ysld ol sl S i S
DS Bz 90 G Sl Gt 5 e S phanne i LT 8l (Ll 1 S5 agil it

gbon Sz Slatemlos 5 Ll lacslon 5l (2lsil 55 cage oy b Guled D50 50 Slgagli -

e (e 3, Shoe Ly 0, Slae (al8 5 (il Jelt) o 0, Shoe 1o P 5 iy imgl olfias g 635580 Ly asiliiso slsagil - ¥
W o pload 5o e Sjdsise] Lol

gl oo SzsS 39,8 9 S pge )3 (egaza (S5 39,8 (S5 5 (B rge Slgagli- T

g (Crohn’s disease) (45,5 (s,lom wiile 035, el slacs lom wois b 5, el wilgs o olgagili - F



&b

.

[1] W.M. Heckl, Molecular Self-Assembly and the Origin of Life, in: G. Horneck, C. Baumstark-Khan (Eds.) Astro-
biology: The Quest for the Conditions of Life, Springer Berlin Heidelberg, Berlin, Heidelberg, 2002, pp. 361-372.

[2] G.E. Host, C. Larsson, A. Olson, L.A.E. Tibell, M.L.S. Ledbetter, Student Learning about Biomolecular Self-As-
sembly Using Two Different External Representations, CBE—Life Sciences Education, 12 (2013) 471-482.

[3] P. Guo, H. Noji, C.M. Yengo, Z. Zhao, I. Grainge, Biological Nanomotors with a Revolution, Linear, or Rotation
Motion Mechanism, Microbiology and Molecular Biology Reviews, 80 (2016) 161-186.

[4] J.H. Miller, Jr., K.I. Rajapakshe, H.L. Infante, J.R. Claycomb, Electric Field Driven Torque in ATP Synthase, PLOS
ONE, 8 (2013) e74978.

[5] P. Guo, Z. Zhao, Biomotors: Linear, Rotation, and Revolution Motion Mechanisms, CRC Press, Boca Raton, 2017.

[6] D. Grieshaber, R. MacKenzie, J. V6ros, E. Reimhult, Electrochemical Biosensors - Sensor Principles and Archi-
tectures, Sensors, 8 (2008) 1400.

[7] Y. Temiz, R.D. Lovchik, G.V. Kaigala, E. Delamarche, Lab-on-a-chip devices: How to close and plug the lab?,
Microelectronic Engineering, 132 (2015) 156-175.

[8] A.J. deMello, Control and detection of chemical reactions in microfluidic systems, Nature, 442 (2006) 394.
[9]J. EI-Ali, P.K. Sorger, K.F. Jensen, Cells on chips, Nature, 442 (2006) 403.

[10] G.M. Whitesides, The origins and the future of microfluidics, Nature, 442 (2006) 368.

[11] A. Gibiansky, Common Techniques in Molecular Biology, in, 2015.

[12] L. Song, M.R. Hobaugh, C. Shustak, S. Cheley, H. Bayley, J.E. Gouaux, Structure of Staphylococcal a-Hemoly-
sin, a Heptameric Transmembrane Pore, Science, 274 (1996) 1859-1865.

[13]J. Perkel, The nanopore toolbox, in, 2017.
[14] S.J. Heerema, C. Dekker, Graphene nanodevices for DNA sequencing, Nature Nanotechnology, 11 (2016) 127.
[15] D. Anna, DNA sequencing: nanotechnology unravels the code for life, Nanotechnology, 26 (2015) 310201.

[16] J. Boyle, Lehninger principles of biochemistry (4th ed.): Nelson, D., and Cox, M, Biochemistry and Molecular
Biology Education, 33 (2005) 74-75.

[17] S. Rahman, M.M. Rahman, M. Abdullah-Al-Wadud, G.D. Al-Quaderi, M. Shoyaib, An adaptive gamma correction
for image enhancement, EURASIP Journal on Image and Video Processing, 2016 (2016) 35.

[18] N.J. Serkova, Nanoparticle-Based Magnetic Resonance Imaging on Tumor-Associated Macrophages and Inflam-
mation, Frontiers in Immunology, 8 (2017).

[19] S.-N. Sun, C. Wei, Z.-Z. Zhu, Y.-L. Hou, S.V. Subbu, Z.-C. Xu, Magnetic iron oxide nanoparticles: Synthesis and
surface coating techniques for biomedical applications, Chinese Physics B, 23 (2014) 037503.

[20] R. Satvekar, B. Tiwale, S. Pawar, Emerging Trends in Medical Diagnosis: A Thrust on Nanotechnology Medicinal
Chemistry 4(2014) 10.

[21] A.P. Nikalje, Nanotechnology and its Applications in Medicine, Medicinal chemistry, 5 (2015) 9.
[22] A. Nouailhat, An introduction to nanoscience and nanotechnology, Wiley, London Hoboken, NJ, 2008.

[23] Nanotechnologies principles, applications, implications and hands-on activities : a compendium for educator,
Office for Official Publications of the European Communities,, Luxembourg, 2012.

[24] E.Y. Yu, M. Bishop, B. Zheng, R.M. Ferguson, A.P. Khandhar, S.J. Kemp, K.M. Krishnan, P.W. Goodwill, S.M.
Conolly, Magnetic Particle Imaging: A Novel in Vivo Imaging Platform for Cancer Detection, Nano Letters, 17 (2017)
1648-1654.

[25] Y.-E. Choi, J.-W. Kwak, J.W. Park, Nanotechnology for Early Cancer Detection, Sensors, 10 (2010) 428.

[26] G. Lin, X. Wang, F. Yin, K.T. Yong, Passive tumor targeting and imaging by using mercaptosuccinic acid-coated
near-infrared quantum dots, International Journal of Nanomedicine, 10 (2015) 335-345.

[27] S. Parvanian, S.M. Mostafavi, M. Aghashiri, Multifunctional nanoparticle developments in cancer diagnosis and
treatment, Sensing and Bio-Sensing Research, 13 (2017) 81-87.

[28] V. Jaishree, P.D. Gupta, Nanotechnology: A Revolution in Cancer Diagnosis, Indian Journal of Clinical Biochem-




:%_
o
3:
3
Q
b]
2
‘X
N
v
2
K]
v
D
2
By

L,.mlh:)'&uug

istry, 27 (2012) 214-220.

[29] S. Patel, P. Patel, B. Parekh, Application of nanotechnology in cancers prevention, early detection and treatment,
Journal of Cancer Research and Therapeutics, 10 (2014) 479-486.

[30] G. Peng, U. Tisch, O. Adams, M. Hakim, N. Shehada, Y.Y. Broza, S. Billan, R. Abdah-Bortnyak, A. Kuten, H.
Haick, Diagnosing lung cancer in exhaled breath using gold nanoparticles, Nature Nanotechnology, 4 (2009) 669.

[31] Physicochemical studies on the biopolymer inulin: A critical evaluation of its self-aggregation, aggregate-mor-
phology, interaction with water, and thermal stability, Biopolymers, 91 (2009) 687-699.

[32] Y.E. Choi, J.W. Kwak, J.W. Park, Nanotechnology for early cancer detection, Sensors, 10 (2010) 428-455.

[33] X.J. Han, Y.F. Wei, Y.Y. Wan, L.P. Jiang, J.F. Zhang, H.B. Xin, Development of a novel liposomal nanodelivery
system for bioluminescence imaging and targeted drug delivery in ErbB2-overexpressing metastatic ovarian carcino-
ma, International Journal of Molecular Medicine, 34 (2014) 1225-1232.

[34] A.-L. Robson, P.C. Dastoor, J. Flynn, W. Palmer, A. Martin, D.W. Smith, A. Woldu, S. Hua, Advantages and
Limitations of Current Imaging Techniques for Characterizing Liposome Morphology, Frontiers in Pharmacology, 9
(2018).

[35] B.P. Shah, N. Pasquale, G. De, T. Tan, J. Ma, K.-B. Lee, Core—Shell Nanoparticle-Based Peptide Therapeutics and
Combined Hyperthermia for Enhanced Cancer Cell Apoptosis, ACS Nano, 8 (2014) 9379-9387.

[36] Dendrimers in Cancer Treatment and Diagnosis, in: Nanotechnologies for the Life Sciences.
[37] M. Ferrari, Cancer nanotechnology: opportunities and challenges, Nature Reviews Cancer, 5 (2005) 161.

[38] R. Misra, S. Acharya, S.K. Sahoo, Cancer nanotechnology: application of nanotechnology in cancer therapy, Drug
Discovery Today, 15 (2010) 842-850.

[39] M. Ferrari, Nanovector therapeutics, Current Opinion in Chemical Biology, 9 (2005) 343-346.

[40] H.-J. Jeong, B.C. Lee, B.-C. Ahn, K.W. Kang, Development of Drugs and Technology for Radiation Theragnosis,
Nuclear Engineering and Technology, 48 (2016) 597-607.

[41] A.P. Subramanian, S.K. Jaganathan, A. Manikandan, K.N. Pandiaraj, G. N, E. Supriyanto, Recent trends in na-
no-based drug delivery systems for efficient delivery of phytochemicals in chemotherapy, RSC Advances, 6 (2016)
48294-48314.

[42] V.P. Torchilin, Multifunctional nanocarriers, Advanced Drug Delivery Reviews, 58 (2006) 1532-1555.

[43] M.A. Malik, M.Y. Wani, M.A. Hashim, Microemulsion method: A novel route to synthesize organic and inorganic
nanomaterials: 1st Nano Update, Arabian Journal of Chemistry, 5 (2012) 397-417.

[44] P.G. Kakadia, B.R. Conway, Solid Lipid Nanoparticles: A Potential Approach for Dermal Drug Delivery, Ameri-
can Journal of Pharmacological Sciences, 2 (2014) 1-7.

[45] S.K.N. Roohi Kesharwani, Dilip Patel, Solid Lipid Nanoparticle (SLN): A Modern Approach for Drug Delivery,
Journal of Pharma Research, 2 (2013) 9.

[46] C. Janko, S. Diirr, L. Munoz, S. Lyer, R. Chaurio, R. Tietze, S. Lohneysen, C. Schorn, M. Herrmann, C. Alexiou,
Magnetic Drug Targeting Reduces the Chemotherapeutic Burden on Circulating Leukocytes, International Journal of
Molecular Sciences, 14 (2013) 7341.

[47] X. Wang, L. Guerrand, B. Wu, X. Li, L. Boldon, W.-R. Chen, L. Liu, Characterizations of Polyamidoamine Den-
drimers with Scattering Techniques, Polymers, 4 (2012) 600.

[48] S. Piccinotti, T. Kirchhausen, S.P.J. Whelan, Uptake of Rabies Virus into Epithelial Cells by Clathrin-Mediated
Endocytosis Depends upon Actin, Journal of Virology, 87 (2013) 11637-11647.

[49] M.M. Babar, N.S.S. Zaidi, A.G. Kazi, A. Rehman, Virosomes-hybrid drug delivery systems, Journal of Antivirals
and Antiretrovirals, 5 (2013) 166-172.

[50] R. Bazak, M. Houri, S. El Achy, S. Kamel, T. Refaat, Cancer active targeting by nanoparticles: a comprehensive
review of literature, Journal of Cancer Research and Clinical Oncology, 141 (2015) 769-784.

[51] A.M. Jhaveri, V.P. Torchilin, Multifunctional polymeric micelles for delivery of drugs and siRNA, Frontiers in
Pharmacology, 5 (2014).

[52] C.M. Niemeyer, C.A. Mirkin, Nanobiotechnology : concepts, applications and perspectives, Wiley, Weinheim,
2004.

[53]1 Y. Xie, The nanobiotechnology handbook, CRC Taylor & Francis distributor, Boca Raton, Fla. London, 2012.



[54] N.F. Steinmetz, Viral nanoparticles as platforms for next-generation therapeutics and imaging devices, Nanomed-
icine: Nanotechnology, Biology and Medicine, 6 (2010) 634-641.

[55] Y. Ma, R.J.M. Nolte, J.I.LL.M. Cornelissen, Virus-based nanocarriers for drug delivery, Advanced Drug Delivery
Reviews, 64 (2012) 811-825.

[56] Y. Liu, T.-S. Niu, L. Zhang, J.-S. Yang, Review on nano-drugs, Natural Science, Vol.02No.01 (2010) 8.

[57] A. Srivastava, T. Yadav, S. Sharma, A. Nayak, A.A. Kumari, N. Mishra, Polymers in Drug Delivery, Journal of
Biosciences and Medicines, Vol.04No.01 (2016) 16.

[58] V.P. Torchilin, Passive and Active Drug Targeting: Drug Delivery to Tumors as an Example, in: M. Schifer-Kort-
ing (Ed.) Drug Delivery, Springer Berlin Heidelberg, Berlin, Heidelberg, 2010, pp. 3-53.

[59] T.G. Dacoba, A. Olivera, D. Torres, J. Crecente-Campo, M.J. Alonso, Modulating the immune system through
nanotechnology, Seminars in Immunology, 34 (2017) 78-102.

[60] L. Zhao, A. Seth, N. Wibowo, C.-X. Zhao, N. Mitter, C. Yu, A.P.J. Middelberg, Nanoparticle vaccines, Vaccine,
32 (2014) 327-337.

[61] M.-G. Kim, J.Y. Park, Y. Shon, G. Kim, G. Shim, Y.-K. Oh, Nanotechnology and vaccine development, Asian
Journal of Pharmaceutical Sciences, 9 (2014) 227-235.

[62] G. Guillen, J.C. Aguilar, S. Duefas, L. Hermida, E. Iglesias, E. Penton, Y. Lobaina, M. Lopez, A. Mussachio, V.
Falcon, L. Alvarez, G. Martinez, L. Gil, I. Valdes, A. Izquierdo, L. Lazo, E. Marcos, G. Guzman, V. Muzio, L. Herrera,

Virus-like particles as nanovaccine candidates, Advances in Natural Sciences: Nanoscience and Nanotechnology, 4
(2013) 015005.

[63] E. Torres-Sangiao, A.M. Holban, M.C. Gestal, Advanced nanobiomaterials: Vaccines, diagnosis and treatment of
infectious diseases, Molecules, 21 (2016).

[64] B.S. Zolnik, A.f. Gonzalez-Fernandez, N. Sadrieh, M.A. Dobrovolskaia, Minireview: Nanoparticles and the Im-
mune System, Endocrinology, 151 (2010) 458-465.

[65] Role of Nanovaccine in Immunotherapy, Journal of Cell Science & Therapy, 6 (2015) 1-4.
[66] A.M. Andrews, P.S. Weiss, Nano in the Brain: Nano-Neuroscience, ACS Nano, 6 (2012) 8463-8464.

[67] A. Kumar, A. Tan, J. Wong, J.C. Spagnoli, J. Lam, B.D. Blevins, N. G, L. Thorne, K. Ashkan, J. Xie, H. Liu,
Nanotechnology for Neuroscience: Promising Approaches for Diagnostics, Therapeutics and Brain Activity Mapping,
Advanced Functional Materials, 27 (2017) 1700489.

[68] M. Cetin, S. Gumru, F. Aricioglu, Nanotechnology Applications in Neuroscience: Advances, Opportunities and
Challenges, Klinik Psikofarmakoloji Biilteni-Bulletin of Clinical Psychopharmacology, 22 (2012) 115-120.

[69] A. Ajetunmobi, A. Prina-Mello, Y. Volkov, A. Corvin, D. Tropea, Nanotechnologies for the study of the central
nervous system, Progress in Neurobiology, 123 (2014) 18-36.

[70] G.A. Silva, Neuroscience nanotechnology: progress, opportunities and challenges, Nature Reviews Neuroscience,
7 (2006) 65.

[71] P. Ambesh, D.G. Angeli, Nanotechnology in neurology: Genesis, current status, and future prospects, Annals of
Indian Academy of Neurology, 18 (2015) 382-386.

[72] D. Chouhan, B. Chakraborty, S.K. Nandi, B.B. Mandal, Role of non-mulberry silk fibroin in deposition and regu-
lation of extracellular matrix towards accelerated wound healing, Acta Biomaterialia, 48 (2017) 157-174.

[73] L. Jiawei, L. Guanggqian, L. Bitao, H. Liwei, Y. Kun, C. Jinghao, W. Tao, D. Fangying, W. Dayang, Properties of a
new hemostatic gauze prepared with in situ thrombin induction, Biomedical Physics & Engineering Express, 3 (2017)
015001.

[74] J. Hall, Guyton and Hall textbook of medical physiology, Elsevier, Philadelphia, PA, 2016.

[75] A.L. Harkins, S. Duri, L.C. Kloth, C.D. Tran, Chitosan—cellulose composite for wound dressing material. Part 2.
Antimicrobial activity, blood absorption ability, and biocompatibility, Journal of Biomedical Materials Research Part
B: Applied Biomaterials, 102 (2014) 1199-1206.

[76] D.K. Yi, S.S. Nanda, K. Kim, S. Tamil Selvan, Recent progress in nanotechnology for stem cell differentiation,
labeling, tracking and therapy, Journal of Materials Chemistry B, 5 (2017) 9429-9451.

[77] T. Kim, E. Momin, J. Choi, K. Yuan, H. Zaidi, J. Kim, M. Park, N. Lee, M.T. McMahon, A. Quinones-Hinojosa,
J.W.M. Bulte, T. Hyeon, A.A. Gilad, Mesoporous Silica-Coated Hollow Manganese Oxide Nanoparticles as Positive
T1 Contrast Agents for Labeling and MRI Tracking of Adipose-Derived Mesenchymal Stem Cells, Journal of the




:%_
o
3:
3
Q
b]
2
‘X
N
v
2
K]
v
D
2
B

3

—wlisd

American Chemical Society, 133 (2011) 2955-2961.

[78] S.M. Cromer Berman, P. Walczak, J.W.M. Bulte, Tracking stem cells using magnetic nanoparticles, Wiley Inter-
disciplinary Reviews: Nanomedicine and Nanobiotechnology, 3 (2011) 343-355.

[79] Z. Wang, J. Ruan, D. Cui, Advances and Prospect of Nanotechnology in Stem Cells, Nanoscale Research Letters,
4(2009) 593.

[80] A.K. Gaharwar, A. Arpanaei, T.L. Andresen, A. Dolatshahi-Pirouz, 3D Biomaterial Microarrays for Regenerative
Medicine: Current State-of-the-Art, Emerging Directions and Future Trends, Advanced Materials, 28 (2016) 771-781.

[81] H.R.B. Raghavendran, S. Puvaneswary, S. Talebian, M.R. Murali, S.V. Naveen, G. Krishnamurithy, R. McKean,
T. Kamarul, A comparative study on in vitro osteogenic priming potential of electron spun scaffold PLLA/HA/Col,
PLLA/HA, and PLLA/Col for tissue engineering application, PLoS ONE, 9 (2014).

[82] G. Chiara, C. Ranieri, Cartilage and Bone Extracellular Matrix, Current Pharmaceutical Design, 15 (2009) 1334-
1348.

[83] E. Carletti, A. Motta, C. Migliaresi, Scaffolds for Tissue Engineering and 3D Cell Culture, in: J.W. Haycock (Ed.)
3D Cell Culture: Methods and Protocols, Humana Press, Totowa, NJ, 2011, pp. 17-39.

[84] A. Oryan, S. Alidadi, A. Moshiri, N. Maffulli, Bone regenerative medicine: classic options, novel strategies, and
future directions, Journal of Orthopaedic Surgery and Research, 9 (2014) 18.

[85] J.J. Song, H.C. Ott, Organ engineering based on decellularized matrix scaffolds, Trends in Molecular Medicine,
17 (2011) 424-432.

[86] D.A. Taylor, L.C. Sampaio, A. Gobin, Building New Hearts: A Review of Trends in Cardiac Tissue Engineering,
American Journal of Transplantation, 14 (2014) 2448-2459.

[87] Z. Boyang, X. Yun, H. Anne, T. Nimalan, R. Milica, Micro- and nanotechnology in cardiovascular tissue engineer-
ing, Nanotechnology, 22 (2011) 494003.

[88] M.N. Hirt, A. Hansen, T. Eschenhagen, Cardiac Tissue Engineering, Circulation Research, 114 (2014) 354-367.

[89] R. Amezcua, A. Shirolkar, C. Fraze, D. Stout, Nanomaterials for Cardiac Myocyte Tissue Engineering, Nanoma-
terials, 6 (2016) 133.

[90] W. Soutter, What is a Respirocyte?, in, AZO Nano.

[91] T.M.S. Chang, Therapeutic applications of polymeric artificial cells, Nature Reviews Drug Discovery, 4 (2005)
221.

[92] T.M.S. Chang, From artificial red blood cells, oxygen carriers, and oxygen therapeutics to artificial cells, nano-
medicine, and beyond, Artificial Cells, Blood Substitutes, and Biotechnology, 40 (2012) 197-199.

[93] M. Moritz, M. Geszke-Moritz, The newest achievements in synthesis, immobilization and practical applications
of antibacterial nanoparticles, Chemical Engineering Journal, 228 (2013) 596-613.

[94] L. Wang, C. Hu, L. Shao, The antimicrobial activity of nanoparticles: Present situation and prospects for the fu-
ture, International Journal of Nanomedicine, 12 (2017) 1227-1249.

[95] MLI. Husseiny, M.A. El-Aziz, Y. Badr, M.A. Mahmoud, Biosynthesis of gold nanoparticles using Pseudomonas
aeruginosa, Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 67 (2007) 1003-1006.

[96] T. Hanemann, D.V. Szabo, Polymer-nanoparticle composites: From synthesis to modern applications, Materials,
3 (2010) 3468-3517.

[97] K. Parveen, V. Banse, L. Ledwani, Green synthesis of nanoparticles: Their advantages and disadvantages, AIP
Conference Proceedings, 1724 (2016) 020048.

[98] J.C. Gallagher, C. MacDougall, Antibiotics simplified, Jones & Bartlett Learning, Burlington, MA, 2014.

[99] P. Mohanpuria, N.K. Rana, S.K. Yadav, Biosynthesis of nanoparticles: technological concepts and future applica-
tions, Journal of Nanoparticle Research, 10 (2008) 507-517.

[100] S. Zhao, Spectrally selective solar absorbing coatings prepared by dc magnetron sputtering, Acta Universitatis
Upsaliensis, Uppsala, 2007.

[101] M. Zhang, S. Feng, L. Wang, Y. Zheng, Lotus effect in wetting and self-cleaning, Biotribology, 5 (2016) 31-43.

[102] P. Wang, E. Lombi, F.-J. Zhao, P.M. Kopittke, Nanotechnology: A New Opportunity in Plant Sciences, Trends in
Plant Science, 21 (2016) 699-712.



[103] in, Iran Nanotechnology Innovation Council, Tehran, 2018.

[104] U. Vogel, K. Savolainen, Q. Wu, M.v. Tongeren, D. Brouwer, M. Berges, Handbook of Nanosafety : Measure-
ment, Exposure and Toxicology, Elsevier Science, Burlington, 2013.

[105] A. Bencsik, P. Lestaevel, I. Guseva Canu, Nano- and neurotoxicology: An emerging discipline, Progress in Neu-
robiology, 160 (2018) 45-63.

[106] B.A. Maher, I.A.M. Ahmed, V. Karloukovski, D.A. MacLaren, P.G. Foulds, D. Allsop, D.M.A. Mann, R. Tor-
res-Jardon, L. Calderon-Garciduenas, Magnetite pollution nanoparticles in the human brain, Proceedings of the Na-
tional Academy of Sciences, 113 (2016) 10797-10801.

[107] J.R. Wright, Immunoregulatory functions of surfactant proteins, Nature Reviews Immunology, 5 (2005) 58.

[108] G. Oberdorster, E. Oberdorster, J. Oberdorster, Nanotoxicology: An emerging discipline evolving from studies
of ultrafine particles, Environmental Health Perspectives, 113 (2005) 823-839.

[109] G. Oberdorster, Safety assessment for nanotechnology and nanomedicine: concepts of nanotoxicology, Journal
of Internal Medicine, 267 (2010) 89-105.

[110] A.D. Maynard, R.J. Aitken, Assessing exposure to airborne nanomaterials: Current abilities and future require-
ments, Nanotoxicology, 1 (2007) 26-41.




0] PY
#Ceadle Ly oluS e jo a S (dlas 5550 50 s Oledbl eSS L slanl pmplin aslas ol o
demled asxl e 05 alie ay o lgh o wilea s ezt

o Jas oS lge Egogo
. Ol o )5 5 b (5,9l8 4yl pualie :
<y loe> £9° . <y los>
(o L
I . ST sles )5 g ol (o,0l8 adsl punlio i
33U slul o lasgn Js! Ol &P 99 L‘S)B =9 o B IsSUge oot 9550l 5S sl
(o
- £9o R e G)NS e
- po o dsl ol ol s (bl ey I Se Jsbes
- P9 203l 4l ol 00 (ool Sy G 50 39250 (> sloodi S
- Jsl ©20 ly L s (bl Sy Jobo slae
oeblise olo> Ol sleo )l 5 5l (5,518 adsl eealie ) .
P9 . (sblise ol
olge St e
- J5| [“'“'))Ll 4.1[.' —UL:...,).:.»o ‘;A)LA-M w..») (mas olKwd
- Py 3k 4l — Ol 00 (wled Cen il g oS ol
- o ©233l50 4l ~ im0 wlid s o9l oosS 55 shedlin
- oo 233193 4l —oliw s (ol S Ligogs wsS oS 5 !
- o e23l90 4l —liw s (owlid Con SeSTy 039,968 Jsge

53 O 53,355 9 93U (5,9U8 4yl punlio

Sy

wlids








<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




