) gt

oY)

bt g0 gl ple pl slo

9

i g ba s sl cigic b0 9

o 30 (6931, 5 Wl 4 pis
Voo 5l (0 : ko) ) oylouis ¥ Jlw

https://science-journals.ir

e —————

Sl Cigis o g3 g Larid (5 iy 39 91 ple 31 S L& iy

I ILITY

YS9 00h Jadg ' og 91 4ol

Wi o3 38 w1y (ollut 13T oKD ¢ 5 3 )15 cowid 09,5 '

22 Gloys sl by, 098 (o0 (92 (owang 4l OIS ord & e g Wb (oo GBS
32l )88 Griz fawg nglnigld 9 GeS 9IS (onS gy ¢ S 9IS Sl eoliul b gy 2
ol Jl 5o ol 21581 SARS-COV-Y 4y oogll (ol )lews (S0ij oS b el o0
2 9 95 COV U ,S ug s slo STy odss Jlo )0 03,88 j5b & o550 (poix
ey ol b il oad ol Ll jo COV cigie slpy ols sla STy 5 5 4
3 by s COV o Cigie )5 @ G 5 Seiglem 95 b ablie Sl
Ol,356 b ygawlge il 4y o> g5 LB axgs Jpst el L5 0,90 ol g ael S auseis
@zl Cond dlax 5l sl o sla S5y S 4 4 caul s esls plais! (NP)
Ailse oop w3l sl P g sle (s g 950 ibe oS Ul b e
Oleie 4 gl oanslsd job ay b NP lisl) ol jo el caseis 5 Sloys Joane glo aiy 3
oo 55 s el jolie g LSS Slge b STy gl ol iz COV wis olse
2 3l sl Sloyie) 4 3yee 3 (sl Con fEl (5950 Alie Wsd e ooliiul S
NP s, ls 5 asT L COV Giliee sl Cogie ol 5 pandeis (8 puKin S,90

AR (o0 ASU CoV L;Lﬁ CA,JLC ua.o:w 9 QLe)Q U,....JL.......S\j

Y 9 (ol )5

9


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
1Poo Lo u(OIIBRISENL 2 Y JL..
https://science-journals.ir
< — J

9mlinSTy g3l le c gy Lg,S sl cuigie (G ol

Sl oo 5 S o RS 0 ot S (SUL 1 g S sloug g b Sigis 103 slaans 5o
4 Bgyme ladl [0 waz COV Cigie pFaan g5l V-1 Jlo Sl o ol oy
5 aages ol jlas] cels COVID-13 L COV-Y (SARSCOV- ¥) s> owuiis oyt

2 59l 4 U ol aie s COV slacigie (loys 53 (ad (g 3o slaples
COVIDA (o5l ploys slaa;3 plgie |y Gugng 9 slag)ls 5l (5 95 5
o yinsd 53 COVID-VA pgases o agls slo STy §1 51 el ol b il 0,5 s
CoV (HCOV) slo cosie @lp 1, alisee STy slaloussls 8 18 pais oiusd
5 Loy 6la pias plo wlin axive b Golejl al e 10 a5 Wiles S sl Sl
ooliiul glacasgame s canid bpiuaw 3 COV glo loyo pompo casis
S Wt (50 @) BIgie (At 5 Gleyd s mRin slr Sl Lalyd o Ll sl
@9l il s lo ( Sloys Jelge b (oloonBisSa s )Ml cwgng WS lag)ls
Saz slage,d 2 iy wlo poles g 0k slagts, 5 05 Comles (i) o2l s

Gl 00l

2 S b nl poslle Lol il ol Jlas e cwlle » COVID-VA Las L5k
siie (s3basl ol 5 ol o g 09y dals o Saitir s S i g lae S oLl
@5k S bkl lulyd cal asl ansls ol e 4 1) (Sl CBlse rimen
Ol 3 &5 o)l psld 5 sale slaylnl L COVID-IA L5 don oy, 4 sSomnly
ST SS e cnl Jo sl i slade ol b cenl (e 91U (659l slas S0,
Jlogil b (s tegil olal (sl ls SARS-COV-Y oS aiSs ol (58,5 s ,o b gl (5,5l

Dgd 48,5 a5 0 (68,5 5l eole G lgie 4y Wilg o ccon] lain (glag,

S s axwgs b o 0aisS gl sla s, 96U (g,0l8 5 i slaysemlse )

Wil oo Y055 0 p5 saz p sl Ss


https://science-journals.ir/

(o 30 (603315 Gl 4y yl
Vool oD : Junbano) 1 0 kot Y Jluo

https://science-journals.ir

UL oo 4 s Cos )

olol s llol Y

b tsSa b gyl pRlEl Y

&8 P sl SRy ¥

o S 5 wiedan Hlanl colls 0
5 Oley iRt sln ) Ll sstdu il oss Sl 5 5 Gl Coons @ 2eie g3 (o0 oS
Jb 3 S Fosllas LOV slacisie ohis @ cowyns slacdsie s (aseis
Joo @ (s rocdy 5 Ub (slal)d 9l o309 ) D39 p (e (cwgng wo Jalge ol

calizee slags lom loyd 9 pards (6 pSdon 12 Sl 5 69 P Sl S s

Glii o (S) aliw slo cisgy Jolt oylisle utiayn bz Jols SARS-COV-Y
55 05l skS YO (J5Sse 035 1S e ool (B) 251 5 (N) ey S52l5's5 « (M)
Gk ISARS-COV-Y (1 S ol (i g JoSiis 5 5 99550y (g 9 el
23S oo 385 e sladske 10 1) (T pei g 0ed e Ol ladshe 35l5 S g n
o sk 4 SARS-COV-Y 55,5 SARS-COV ¥ Lawgs 55555 o bl al> yo il
@ 99,9 o 9 Olie S gk a0 B 00T o 4 Jlail b oS el (e
Codlad 068 0,5 o JSE (cmgng saLEE 5 (agier) wgd Cales 50 g eyl
Iy ooy Nl oo a5 il SARS-CoV-v Silem ploye slaoly 51 (SO S et
Ol 3 esn s oglle skST 0--FY JsSse 55 e N (g a8 sg0e


https://science-journals.ir/

o 30 (6931, 5 Wl 4 pis
Voo 5l (0 : ko) ) oylouis ¥ Jlw

https://science-journals.ir

IRl 2 s JB e 4 1) (VLPS) atile cwg g b ady N sy 1,68 ol
FeSid )0 ooy SSL S sl s sl (S o0le cpl aS s oo LiS g es o
ogdls sLS YO-YD JgSUge 39 sls M a5y il anils (2 ol gy S
) el g g i )3 e 25 Olgl g el T SLas g9 51 g SIS S,
Lls)l )bl slo el plo b g Sl ugig 5lise (ol ons Glosl (a2
Lot o8 § S 5lS g atn o2 K0Ss 4 N g M glagnssypy Jlasl wiS oo )35
Ol y0 S o JolS 1) (cwg g dcgazme Culgs ;0 oS WIS oo i ]y Gy S
P50 039 b oeSan 0255258 B aign SARS-COV-Y (g lisle slagnsssy
ol e3gll slasler jo y989 4 iS5 a5 2 (b 0 B gy el glls gL VY-
SLitisn 2 oglle esl ool 0ailnS (g g SS 0 (oS i (J (nl b gl o0
Ofion o5 Cesload plulid Gugng poss 5l col Bble dapys ,o NS5, (o LSl
5 OBkl sale 5lgy alex 5l aalS po ()18 50, 1y Gusng ST 6l LS 050 slo

[A-F1 g ns UsyS ol 555

VAmdigsS gy Ul ) USCS


https://science-journals.ir/

o 39 (693,15 w4yl
Vool oD : Junbano) 1 0 kot Y Jluo

https://science-journals.ir

. ’
Y P o

Vo) b elide 5o ol JBlas b (solge 00 5 s (b il (650l I jslane
9 9b) 6k Cedb 5 gy i (SosS oll s 4 sl dn S0 50 (el
St Elgl ;o glosznS job 4y Ll (2ld 5l ol )8 S Shy iz
sl oy ) a5 350 (armti b (Sloys 0 Shos U ilazd S 18 (o) 9550 (S55)5en
5 Sty sln sl $U slag ls b bagls 6 (lsie & bel)S 5 glgil ol I o

Sy A8, B s 9550 sy iy SLrigis wiile ) it lags len (e
“Ogellye b anglie 0 5L (Sloyo STy fteS Caoms 5k ) gl oud a0l SUgars
loinlej] 5 ol b o losrallsnrd slb sz cul b adools oLt Jgars slo
mdghe 0anliE Eond a Gl 53 e OIS S 09 pel il o3l i ) (e gl (b
el 438l 390y (g g b Slgarmo odgi lg)S (g ng Slatigis ohg & (ougny S
Sl ¥ S 5 COV slacigie olays 5 madeis s S 5o o0 Jloe! slacl,3 o

[\ bfﬂ] el 00 o0l

3% o9ty

o0

\

e 3 o 3 //“‘

(S B

e i

COV slacigie mseis g ololid s oSty sl 60,8 3 6l ¥ s


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
‘f” )L@ 5(A :J-A.MJ-M)‘ 0)'-0-\:) sY JLHJ

https://science-journals.ir

el (gl Glocadlye lagias sln S5 (Hlr S COV glacigas | alilie
sl sla ez b 5l s ng ouile oy Jleil 5 UL JUl ey s 0 Jol a0
Jl onl bl oad 0l (COVID-1A o35 4) COV Cusic sly (o8 slogyls (525G
Fr ot Jo sl 5908 Gl Sln jee waz g (o008 Glag s (b g as
b ol Esed 5 omSole Ll woyls 355 COVID-1A 5l clibbns (sl sl sl (ST
0o 5 i Lilre Lilog 51 eslital wogll ol los (sloyl aile wilizes (sla SoS3
s Olgae &Sl mpo Yl (B8 395 9 @0y (arFAT Slapiasn 5 bosisS' Sghe
$U oolede )3 alidie Sl plus drngi 5 (b @ e $U (659l Lo oz sl
2 e Sl sellsef 05500 COV sla i anseits 5 (loyd v iy sl
S wal 31 Gleys Jalse 5 Lo o5 (T Sl g oads ]S g3lule, alys oo il (s 558
e o ol g 6pKin SLIE wis 315 b Jsho & (ugng 995 b eizeen
Sle s drug @ WIg (o0 9L (sl (nl 2 oglle by (ul3 COV sla cigas
LS ST COV sl isae (61 UL coli L g 4850 4y (45580 (o o
oy B g o ls dalol g ls adgs adgl J=l e 10 COV gl (5,5ls aie ;o Slalllas 25T Jl>
(i 5o jls gy lizren OUSLin i (b oolainl 4y il b wiiw (pl &5
by Wb ol elide (e pardids 5 (Sloy g (65 Ki Slapians (Sl 5 55l0k
Flao ol &0 (Fanms; lp plnil Jlo p0 Slalllas ogd o))l bass e (Sl ol b
(8 Sy Sloain) )] sl Al gl iz g 593 woled po il bl

&S o o2l 3 COV sl g yleyo

&ty Golom else 3550 50 (b Sladllas ;5 56 (5 ,5L8 (e Slaptns gyl 42 b
HIV 5 Gl sloskaly Gosns confhimnms 8 1o S Gog s oz 5l (omsns
75 den silen b ojile lp Glgioe 9l 59l » (e SOSST il 039 e
P s @ sobes S I G s abox I (AliSe gla 39, 4, COVID-1A
by oyl Se comgpg 2o Jalse @l gl Slsegil 5l oolanwl LOVID-VA 4l
Slp &5 @lacrSly SUS 5 (cwgng 0o Jolge 3,5 oolitial Slgogls ol (2dgy led
any S5 43zl pols ol 50 g oo ooliiul Gludl (b (Fmal pnns S5
SeS5S Lyl ol et a8 Slsesil S e U Wil g3 5l s Tole sl

390 Slald wiilgs oo 0l S (s3lule; p3lSe Bayb 5l g dies ol dlguS (555l


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
‘f” )L@ s(A :J-A.MJ-M)‘ a)l.o.& sY JLHJ

https://science-journals.ir

3,15 ol 0,35 aw 4y > WIS S JLast b el oglle iy malST ) g)ls LS
$U )ld (wyng wo SIS Glgiee Gl 0)90 plail [28l JsSse (lizl lulit sy

5 SrSoiay Soenl e Johite sle leyd S5 pas o500 COV isie 15 gt
o STy g ar e gl 5l o iy S (oo ater |, COV Uil s
00 COV (slo cigie U, sl s o ,5lid s oiime (6bb 00isS g 0 5 b ke

IV 8logs oo @l Gom sla ise j0 a5 ol

UgyS wayg slacigie glp oili (55908 (ke Lo (puSTg-T-)

GealS 5 hlie slacdsie b ojle 53 oS lossal @l S 4 gmalinusSy cojo0
HRL el 45513 (6 i 4z 8 3550 (e pliw 3 e g S e e 5 e e
0 8lee SO lgie 4 Wlgi oo GgumlianSTy 45 ol solo Hlid 131 COV cighe gy
LssS (many OommlinnSly iS5 Joo (sagoe Sullage 5 (el (dol Cupoe )5 aoe
g b ol b sl atls Sloys b b S bai cigie ol 40 1, o8l el Sas
Ol b Sla gl s 5z pue o BT ladlons alaz 51 lblusgios b COV Sl
Sl lEe gyl ol Jlo ol oad g, (el la Sl g aldle wdgs b
23 9 ny SoCpBgn b s (slogug g Jold &5 010 0929 STy gemlgn b
1y a5 el oS g cmg s sloy5iS 5 b SLalS g slaal ((Gug s s D3 L axlg
P B ek 4 LT wgzg ol b ol ooy solitul cilizea sla COV (yols )5 Goa
F7 bl 5 SUU o) (el s il o @ clS3l wchnd sl b SRS L
sloan I Wb duuls Glo (uSly 2L 5 (ol Sgnt b c9) cnl 5l Bl
S 039yl 090 obgS (guw s (a3 B 39 i85 )l o STy 0l jo (o3l
Gcusgaze Jo )0 1) sloassS lgacsl gladeuily il 655l8 1 (e HgrmslinSTs

1o9zeed (g0dxie sl ol slls Ll sl ool lid Jaese puSTy yguslgn 3


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
‘f” )L@ s(A :J-A.MJ-M)‘ a)l.o.& sY JLHJ

https://science-journals.ir

sl sle STy S ln s b g slaoly Gk ) STy s )
REAES

L5’;3—| sl Jsle 4 Bz | o,aie slagys 6’;37 ouds JyuS g akedan Jlizl Y
o ol sladshe 4 05 (STl g pes aned s SUsb 4 e ol 05
09l

05 8] Conganns 05l tals ¥

CSew .\ml)....\ 50 00D Hgase kSL“’ 5 u_..l] )l cblas A

S b plgie 4 el pran So s F

Slg gl ewyng ishe Sl ol gl plaedils S del Dlaslie g b adl oy
SFll COV STy (b ol oad 5 5 )5l3 2 (e GgmlinnSTy (S s
QSd@j\d)uudbwﬁgﬁQJTM;JB@IL.M@SWH)@ML;LQ

oS J.a.c 0dusS ety > ébb. ‘514—‘ Lsme.&.;.;SLSJ‘

Ug,S woamg scdgae jl (g iy yo b pilid il (5,9l -F-Y

COVS L o3,k sl ptee 5351 pims] S it 5 5o 0325 0 JUil (6l s (33,5 Sgubnns
Glae L3 Llsm 4o les Sl ply 4o 0wl S pases cliblre sloolfius oy, ol 5l o
Jite slo Gusng 5 2SS b Jug sl Wil oo S Gz 095 4 1) (55 4z g COV
o pl b ogd Chgae 4y jorie g 0dd Jaie (bl i 4 Conl o I9a 0 00l
loads &ly Sige tagli e+ o3l b by S 5T ol o 3131 5INAA g NAO (sla Sslo
slaSuls wlsi (55, 5 Slinhod sl 05, 5l )l o COV 53l ubiie o3ll 550 )
Sagls Yoo 5l iSoeS sl b lss o sles 3 JUisl 5l b wloads 35 0me b il
GBI b al s b Sy bl Bl L3 S, Sun g Leung (1.3 .S 6,5 sl
OYD 5 TFA e 1A) L AF o3l asels L) sty 2SI L (PVDF) wylysls ok

Gl a1 I 50 35250 COVID b5 il 00ls igasy s> U S5 (59, (egil


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
‘f” )L@ 5(A :J-A.MJ-M)‘ 0)'-0-\:) sY JLHJ

https://science-journals.ir

3 e pUL Sl Cdz wilgs oo (egil AT) xS sST LN gL as” slo lis gl oS
020 &) g o ool gy Jdo o lgie a4 aS 1) S made 2 IS gla g 5
e 4l S sloild b alie ol elaisl Ll S5 ol mhe 4 Wil (0 oS
Slyd 5178 lass a4 ol 4l s I3 g SsS Bl 6L slo il oS> o5 BUISL 5
Sl Cl S a5 wii lga ;0 COVID-VA o3lail )5 ous (g5l s (5 yegili Vo e
S b s G LT Koo o 40 abl oS jlgael it ,b shls sl g g
51 eolazwl b COVID-YA oo (g5l 4l sls (0,5 2l (gly 5,Ls PVDF U aus
£ G 6L L 5l s e aS ol lis LT gl il 00, adg e sla Jusg 315
0olaul b (6 5gili Yoo gV o e (00 aumme (lo g 51536 10,5 1ld (gl o 5L U
Ol oo 1y 1AA o 7AF /AY ls bl a5 Jb jo Ol 0ol 135 g TAA CTAA
98 g pole dunge d sl 89T Cuns @ olail Hled b powe 2Ll la g 5T (6l
Selsi Jobll eyl BB 5 oty BB SLII L 5 (e ;2ld G (a5 0,5 adyiny
o Sogll 5I7AF U oS 18 Jgeme Sole J51s 50 o]y 4 Sl oo a5 el 00,5

e sedsie ply 50 9l (658ld p (Lo Tobw GouidS Jade v -Y-Y
Ug,S

03501 ggbas Cooml ey azgi b 5 COVS L agzlye (2ol slacsilinnl 51,500 (S oy
JeBITAB=-Y + 5l ool b zolam (ol Jshe ab 45 1 (slodg 455 « COVS 3 s o
1o edlad baassly Sps Gy 5l sl o oy by slo eaisS sie a5 5 NaClO
GlaoasS Ssie ws olgie 4 Ll 5l oolitul 4y yoie 5 00,5 wnl 1) S3gl cwgps
Jobe &2 (e ng gl Jlail pizmen 5 (Jsho Glid (53959 (g9 355 e b (el
o0S il 955 eanlse s 151 Nanotech Surface oo ol ils 095 o b
03,5 obml Glhes 5o pletbe (Ggde wd sln 1) 0,8 Slig 5 poailis anST (53 bl
mouiS (Sghe WS 9 (©)50 sle Seule) 5L 5,5L8 (e sla S ) w2 (g5, e
oS 5n COVS iy 15 agar 5 waed cubiblone sl (gloaisS loisel Cllgamo o

55l i Sladss 4 5l


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
‘f” )L@ 5(A :J-A.MJ-M)‘ 0)'-0-\:) sY JLHJ

https://science-journals.ir

Loy woyg slo cighe (amsi ;o gili g,9U8 —F-F

& slasis, ol COV cigae ishe 5 £oed 5l Wlgh oo 385 5 @ anseltd S5
Memogaos (o 5l i (Jl al Lol 9525 COV isie (asits (sl s )los
Ny ooy PRI 0 a5 ol sleanie uple; Glahs; oF Sl dlex
oS col pole; ey S5 Sy RT-PCR (COV _aseis sl lab s liliw] S
B w5 o pardad 4 5l 5 @)l sazmy laalliws 5 paasie )5 @ s
4255 950 5 (5)5ld 2 (e Wz Db, Gbaioris WS oo iz |, COV cigae
GUb oz & el aloz 5103 9608 4 pamie Sluogas caul w8 )5 15 95805,
Sl pirs Slsie 4 il 0,15 el ol (5558 sla TR 5 olul o Slae coli Ll
osds (Aol D g 5iaS digad 2 b 4o 4 (y95ke 5 (el @ (e
o X glgil b o I3 g sl eslatul gly goby (ol aisds shass b .col
U alisen slos I8« idn ol 5o el oo plonil she sl (6 lom ariS gl ol
slacigie ais slp @leeds xS g 6)9 e Ky Sy (b o B3

[Ya-Y Y]l s sl CoV

g, w9 b Cighe (i S5y Laudedd ;o 9l (5,9Ls —Y—F-)

i 4y ol aS aies anie oS g Sl (elee gl () gy o R
3l 5T b e o iz gy ], 4y o i 55, i bl s Lz U
O3 gl oy pberd 5 (Sopd Sleogasr s (ais LB osls Jom LB ()5
cializee 1,3 9l oo 5o sl il riw ) pansiid W0z sbpia H5eb 4 e
Gg GloShg 5l 4 wijls g slo K adgi o 1, (Fg58ls, azg Ub )3 il
SPR .azivwe ls 95 p cwitaad (SPR) o fygomlly auaid i 4y bgyye a5 LT Lli

gy Sl (oo e plog Sel g 398 (oo Sbml I mhaw 59, 2 98 9p Sl o
g aials a8l 205 Cllan g el b i aate S8 51 553 o Calas
asls @lhd g6 o (LSPR) x50 SPR L SPR (lgie a4y 45wl (o (aulidl 9,25l
VU ziws calo 5l ool b $ilgs oo a5 05 o ool g5 duids e a0 el o0

9 8 G STl (60 ol g ojlsl (S Jawgs Wilgs o0 SPR s ks 098 (5,05 o5l


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
Yooyl o(B s bano) V 0ylods ¥ JLw

https://science-journals.ir

Sl sl 5 S s 4 e U o3 gl 08 8 Ll oo b gl o alols
e oyl olse 309581 b a5 il eols i ) LSPR wily | ols 5, oSy «Sigomslly
Sgd Jas LSPR Wb b 6,50 ) a4 sl S « b 9 b sy slo JsSUsg0
o X wile gaseis b piagw plo b coS 5 o Ub &lyd b 5l le oo Cpuisren

0,5 oolitul (ug g wles (ardiS Slp 69 b S

UgyS wopg b cighe oluoady wSUI iaxiow 5o 9l (5,9L8 -Y-F-Y

G el 0dD (o) (owgny sl Sogae LS sl &5 6,0 kb g,
3985 gle S ey iSINSG Jolds (Jgane (oalonitg i8Il (sl jgmin ol (o loornsg 2SI
WS ) e iy 2 39 SISy g (U paie plsie a) Glarie 39801 Sy
PlgF 05 (oo ot 098Il pasts Ul g Bas bl Jelas 5l (S SIS
Comols 5 bl b s alaz 5l (ol dass g (318 @IS 5l oy ) IS 6 Clir

39 LT 3l eslinal & oo (6595061

) o sSge mha )3 S Sl ol @
ool sl il (2 @

Foo bl e

oy slodsSse IS Gz n @

Olye ) pandiis adlge b 39Sl o (35> (o5l (liendg 2SI (el (sla S
Olaabl BB romis o8 Sy S5 plsie a5 il ot (S5 (0 ST ol (ST Jle
Alen,S v a |y (ar s BB argi sy sl Sishe (atd ln TS

Ug,S a9 scdgic RT-PCR » Sowe (ansid 0 ¢l (559Ld -¥-0

b Cisie 6l Bt sarid g, o shol RT-PCR s 53 1L a5 jghailen
gl 4 oS OIS ate ol 5 598 b lSw ods ly bs, cnl el COV
gl Gly S5 slaghs, sl 4 azgi Lol 5L UL ogls L SealS' s slosn



https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
Yooyl o(B s bano) V 0ylods ¥ JLw

https://science-journals.ir

Wied )5 g S E8 ey Sy il b gl 2ld 5l eolaiul b SealS 5 slaond
336l 00,5 095 Cgdome | (6 5o Az gi diges A ;0 (omudbline OIS iU 3l oslainl
e 3 o bl e o 5 eolizul b iy 4 g3 se | mnbliie slacl )
sl Jls 10 5,5 lax ailuy 5l wgd oo sauel 5 (g5le (28 i 4 Aiged (g5l oole]
L Jsg09,500m 3l calizes dol> 5B sbodl> e 4 cwobliss slaol,d ¢ 51
Pilr by g obsS s 4 oy cul il es S Ll 093 4 ) 2y B 4z
el i pom o Sledy) Sl Ggmlegil oyl 5l 5 0ol ) 9 (oilrend Slga B pas alS

GgyS wang o cigie (yloys ;0 9ili (g ygLs ~¥—F

slolss wuu> CoV la Cigac [ajb.n 150 aimen g ol> CoV us sleg,ls 34> s
oo,y i 53 WS oS jshailen ams oo (2l 1) cwgpg wb ol sla leys
05 Jelse 3 oS5 4 I35l HYNY 5 SARS-CoV \MERS-CoV ;1 COVID-14
Lo ylsS 55 5 wu55alSs ST 3l (slo 0aiiS g alaz 5l cilies (cwg g
ewang 28 Slye 4 loanl B 55 105 gl (55k8 Sty bwojg el 058 (oo bliiul i
s G Cdgie sl W5 haw anlp bele ot oliie 4 b elde o

CoV isie sloylSe 4y Ban slag,lo uils, @
2el,l5 leys sl g)ls e SUsh im, @
by (ol 2)lse 9 9l S 2l @

20,5 solawl g,ls gups .

b Jsbo b 0525 5 (us s IS 51 S5l sl 93U (lie )5 (g g 2 s
Ll ael )5 Siwgn 4 i lasl)d b ol o 4 rhans o i 4o ol 00
B9 ca o ok s g g 89,9 dlowdl 4 ymis a5 oads eaisll e b ol sla Jsho &

0asS Slgaual ¢ yole o o aidy dsue |y STy adsr Wl oo uizmen 9L (g ,5ld
a3l SARS-CoV-Y _xbaws slgastig, 5l MRNA ICOVID-1A sl LonSTy oy 3



https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
‘f” )L@ s(A :J-A.MJ-M)‘ a)l.o.& sY JLHJ

https://science-journals.ir

oS Ll 5l wish oo JsmS P ploerd 5 (i olsS L lngised sl 50 5 oad
Cuwsgy o Jshe s b co Jiiie puiivns (polod § (omntis Slykad 5 b 5| COVID-14
0aliS iske 05 olye il ok yele enl ]Sy pge Sleladl ] Gl zobas |
slo Sl 4 5l aler 5l SUSaa b Ll oogll shas 5 Iso 0uisS Sgieas ;5 (aliord
clag sl ozl slassags s oloj Jsb 5o B LU s s JolS e sy UL
4235 polid w1 (63 5 e w0, wiile (538 D39l s azlge Lame 5 (ceges
any 22 Sl b pol b 5 eslinul )90 (oloand (slaonisS Jsde 0b 61y ol

[FY-Fe Jas o5 slacdale jo padu )il g plgs )3 4 pamic

Sy 30 Ygo g Jlad (cwgyg b srcdlad b 5L Lugili Slgo I (L —F
V-2 985 (wgrg Cigie loyd g

ooy g (oo HLSLwgili Slgo —

a5l COVID-YA L j,lo 10 aiad 08 (6 il sl 5500 posls 1 (sine ,lsLugil olso
Cor (Suiden 4320 5 08 ke Cun) (Jad LB el Slasis o)l Ll
9 95 (oo T ol oud oS (slag)ls Bl atn oo esran sla S5
bl |y pelas BB lo (Shg g (e slo ojlul g b IS5 50 0oles i 2B
a5 2w FDA 00l 5,50 slojouds 5 PEG § (PLGA) (S5 I5- 55— SaSU sl
Saieden 45525 9 (6,5l Judo 4 el ! gl solatwl COVID-YR il o ailys o
JEl (sl el (s roely S35 az 5 sl Gl Gy a4 99, plS sl 2z
B e (6l g oo i JLbgailglsSs ) pitasn bawg S p 4 Lol caitn 9l
0,5 g Sankarakumar .l ;g a5 .ol 03U PEG Loy mhans zllol ¢ ST 558
@ Ogfe Ghg) e olere & (JeSge Ola g, Sl eslainl L) g peedy og g sl 0 S

(Y JS8) Wil ools axwgi sy g ad Hloyo Sl cresl g e oy LI L cdd 0o


https://science-journals.ir/

o 30 (6931, 5 Wl 4 pis
Voo 5l (0 : ko) ) oylouis ¥ Jlw

https://science-journals.ir

< J

@, Y

0 s

s B B

Jrr e S gy iz Shasl gl s JaSlpe SIS Y o il sla oyl 58 i Y

ous a5l JsSsn o sls S 5l oolieial b a5 (6 ponly gy sl 00 pF Sslad ioles ¥ S

|
3Lige 095 (i g g (oo 333l —

Mad 0ud 35 pegige lo (g p ameln el Gk 5 O3S I aa 098
Cried ol 0dal Cawd 4 oS Sgi sla (655l 5l eoliiuwl b oaijle slaSsl )T jo aS
cpaiz sl a5 (SANPS) oo oz 095 b g g s Oldgl JSas e
) LT Gogll Yoo B Y ) Logpg ojlasl edgama ,0 SANP oy axiwe (Siop 0,8

Ay g oo O534306 Ol —

Ear]

(SPI) sy obsS sloodiiS )lgo 5 aie] (gladal sloigz o5 Cal o) 51 ST la s 155
S Al pe S 5o S Gl | Jlee s € slia 1S5 4ol wiily o0 oS ooy

SARS-COV L Lo o sl ciste slays sl JToasl Giloyd gy <SG e dus gy oo
8¢ oo oll (PBNP) &l 66 aly glaasiy 5l ooliiwl b (o551l 1l 5 sl

(538 3 Giano S5 -

SS9 3,08 o Glules a4y (Sig oaigp jo ], s )l 5l gles puS ads  Sowe 343
pamie 6o s 5 Ui b5 o3l et gges s (6,5 5l aile il lir (gla
3eg)S onl S oo eslin (Sufgle sloo )5 sl ) LT (pleardinnsed 9 5599 958 @
oot 4l J1 e Lalse 51 o] aid (51 55 45 sl dlgo 5l otz oxsS 5 ol 3530


https://science-journals.ir/

o 39 (693,15 w4yl
Vool oD : Junbano) 1 0 kot Y Jluo

https://science-journals.ir

) S ——

(sdme Sldgl les 48 el ool uSid JT slacand 5l T ()15 atug a5 > o
Gk 3l o], & ldsl el |y cits Jlosyl ST adss gl (AUNP) W 350
SFrlosie Wil pud JUb @ e 5 Wigd e (S Lagls Sle 5 Sz puis sl S5l

[or

U155 el 5 6o Sis, olol 53 COVID-V e s Sigo Sy 536 (glog,lo damss
b Olojen 1975 comgng o slag)ls Jolate (slacusguze 35 599 ln oIl ol
5 dngs (51) g505e sy Jlab (5 Ban a3l 5 esliial b oS 5 (sl
@ Olgogls Boyb 5l s (swgng Wb e (e paiS Sl (S Sla K
Ssle 3 (omgng 2o (2153 L Slgagil S 5 aizmed 5 o iy (ol Baa Sy lsie
Sl 0aiiS Gshe wd il lsie 4 il dlse QU5 ol sl bl 5 (iSws w250
o3l b (peSTy o5 5 1 lom sl sl )13 S0 Slge (90 o 5 b g3l Jlab e
S solB L g L bagls () 5ke Sone sl (oond (o slog)lo 5 Slsegl |
alie ploord 5 Supd Ple> b Gleys Glalusils sl geses 505, So oIl 5L


https://science-journals.ir/

$U 5,9L3 loslatul L Ly S g s b abilie sl Jloim! slo ol Silats ol F s



https://science-journals.ir/

o 39 (693,15 w4yl
Yooyl o(B s bano) V 0ylods ¥ JLw

https://science-journals.ir

< )

['T H.Lu, “Drug treatment options for the Y« 2-new coronavirus

(Y+Y4-nCoV),” Bioscience Trends, vol. Y ¢, no. ", pp.
TV, Y Y,

[Y1 M. L. Holshue, C. DeBolt, S. Lindquist et al., “First case of
Y+Y4 novel coronavirus in the United States,” New

England Journal of Medicine, vol. YAY, no. Y+, pp.
AYa_a¥T YV,

[¥Y] J. Gao, Z. Tian, and X. Yang, “Breakthrough: chloroquine
phosphate has shown apparent efficacy in treatment
of COVID-Y% associated pneumonia in clinical

studies,” Bioscience Trends, vol. Y ¢, no. ), pp. YY-VY,
YoV,

[€] W.-H. Chen, U. Strych, P. J. Hotez, and M. E. Bottazzi, “The
SARS-CoV-Y vaccine pipeline: an overview,”

Current Tropical Medicine Reports, vol. ¥, no. Y, pp.
TI_E Y Y.,

[(] P. S. Kim and S. W. Read, “Nanotechnology and HIV:
potential applications for treatment and prevention,”
Wiley Interdisciplinary Reviews: Nanomedicine and
Nanobiotechnology,vol. ¥, no. 1, pp. 14Y-Y+Y Y.V,



https://science-journals.ir/

o 0 (5005 Gl &yl
‘f” )L@ 5(A :JAAM) ‘ O)Lb.s) 5" JLN

https://science-journals.ir

[t

[v]

[A]

(1]

Rahimi H, Salehiabar M, Barsbay M et al. CRISPR systems
for COVID-)4 diagnosis. ACS
Sensorsdoi: +,) * YY/acssensors.+c+ YV Y (Y+vY)
(Epub online ahead of print).

Asghari A, Naseri M, Safari H, Saboory E, Parsamanesh N.
The novel insight of SARS-CoV-Y molecular biology

and pathogenesis and therapeutic options. DNA Cell
Biol. ¥3()+), YWE Y Vor (Y.Y.),

Chauhan DS, Prasad R, Srivastava R, Jaggi M, Chauhan SC,
Yallapu MM. Comprehensive review on current
interventions, diagnostics, and nanotechnology
perspectives against SARS-CoV-Y. Bioconjug.
Chem. YY(9), Y+ Y)Y g0 (YoY4),

M. Abedi, S. S. Abolmaali, M. Abedanzadeh, F. Farjadian, S.
Mohammadi Samani, and A. M. Tamaddon, “Core-
shell imidazoline-functionalized mesoporous silica
superparamagnetichybrid nanoparticles as a potential
theranostic agent for controlled delivery of
platinum(ll) compound,” International Journal of

Nanomedicine, vol. Volume Yo, pp. Y1)V-YIy)y
YaYo,

[Y*] M. Abedi, S. S. Abolmaali, M. Abedanzadeh, S. Borandeh, S.

M. Samani, and A. M. Tamaddon, “Citric acid
functionalized silane coupling versus post-grafting
strategy for dual pH and saline responsive delivery of
cisplatin by  FeYO¢/carboxyl  functionalized
mesoporous SiOY hybrid nanoparticles: a-synthesis,
physicochemical and biological characterization,”

Materials Science and Engineering: C, vol. Y+, p.
YR4YY, Y4,


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis

Voo 3l (O tJkiane) ¥ o 5los X Jlos

https://science-journals.ir

]

0]

7]

]

['e]

Z. Rahiminezhad, A. M. Tamaddon, S. Borandeh, and S. S.
Abolmaali, “Janus nanoparticles: new generation of
multifunctional nanocarriers in drug delivery,
bioimaging and theranostics,” Applied Materials
Today, vol. YA, p. Y« oY YuY.,

V. Alimardani, S. S. Abolmaali, A. M. Tamaddon, and M.
Ashfag, “Recent advances on microneedle
arraysmediated technology in cancer diagnosis and

therapy,” Drug Delivery and Translational Research,
YooY,

V. Alimardani, S. S. Abolmaali, G. Yousefi et al,
“Microneedle arrays combined with nanomedicine
approaches for transdermal delivery of therapeutics,”

Journal of Clinical Medicine, vol. Y+, no. ¥, p. YAY,
YooYy,

T. S. Hauck, S. Giri, Y. Gao, and W. C. W. Chan,
“Nanotechnology diagnostics for infectious diseases
prevalent in developing countries,” Advanced Drug

Delivery Reviews, vol. 1Y, no. -2, pp. ¢¥A-££A,
Yoy,

L. Singh, H. G. Kruger, G. E. Maguire, T. Govender, and R.
Parboosing, “The role of nanotechnology in the
treatment of viral infections,” Therapeutic Advances
in Infectious Disease, vol. ¢, no. ¢, pp. Y+o-)Y)Y,
Yoy


https://science-journals.ir/

(o 30 (603315 Gl 4y yl

Voo 3l (O tJkiane) ¥ o 5los X Jlos

https://science-journals.ir

AN

['V]

Al

A

[¥-]

]

K. C. Halfpenny and D. W. Wright, “Nanoparticle detection of
respiratory infection,” Wiley Interdisciplinary
Reviews: Nanomedicine and Nanobiotechnology,
VoLY]no_?pp_vafYﬂ~,Y~\g

C. Reusken, H. Mou, G. J. Godeke et al., “Specific serology
for emerging human coronaviruses by protein

microarray,” Eurosurveillance, vol. YA, no. V¢, p.
Yogg), YOy,

U. Buchholz, M. A. Miiller, A. Nitsche et al., “Contact
investigation of a case of human novel coronavirus
infection treated in a German hospital, October-

November Y+ VY,” Eurosurveillance, vol. YA, no. A, p.
Ye£am YOI Y,

K. Shirato, S. Semba, S. A. El-Kafrawy et al., “Development
of fluorescent reverse transcription loop-mediated
isothermal  amplification  (RT-LAMP) using
quenching probes for the detection of the Middle East
respiratory syndrome coronavirus,” Journal of
Virological Methods, vol. YeA, pp. £Y—£A Y+ YA,

M. Espy, J. Uhl, L. Sloan et al., “Real-time PCR in clinical
microbiology: applications for routine laboratory

testing,” Clinical Microbiology Reviews, vol. Y4, no.
Y, pp. Ylo-Yel Y..1,

V. Corman, T. Bleicker, S. Brunink, and M. Zambon,
Diagnostic detection of Wuhan coronavirus Y+)4 by
real-time RT-PCR, wvol. Y, World Health
Organization, Geneva, Y« Y.


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
‘f” )L@ 5(A :J-A.MJ-A.»A) ‘ G)Lbu:) 5Y JLHJ

https://science-journals.ir

[¥7]

[¥7]

(V]

[¥e]

[¥1]

[YV]

M. S. Diamond and T. C. Pierson, “The challenges of vaccine
development against a new virus during a pandemic,”

Cell Host & Microbe, vol. YV, no. ©, pp. 144-V.Y¥,
YooY,

N. M. Okba, V. S. Raj, and B. L. Haagmans, “Middle East
respiratory syndrome coronavirus vaccines: current
status and novel approaches,” Current Opinion in
Virology, vol. YY, pp. £€3—0A Y.V,

M.-G. Kim, J. Y. Park, Y. Shon, G. Kim, G. Shim, and Y.-K.
Oh, “Nanotechnology and vaccine development,”

Asian Journal of Pharmaceutical Sciences, vol. 4, no.
o pp. YYV=YTo Y.y,

S. Al-Halifa, L. Gauthier, D. Arpin, S. Bourgault, and D.
Archambault, “Nanoparticle-based vaccines against

respiratory viruses,” Frontiers in Immunology, vol.
Yoop.YY, YeNa

E. P. Rybicki, “Plant molecular farming of virus-like
nanoparticles as vaccines and reagents,” Wiley

Interdisciplinary YA Journal of
NanomaterialsReviews: Nanomedicine and
Nanobiotechnology, vol. ‘Y, no. Y, article eYeAY,
YooY,

A. Parodi, R. Molinaro, M. Sushnitha et al., “Bio-inspired
engineering of cell- and virus-like nanoparticles for

drug delivery,” Biomaterials, vol. Y £V, pp. YooV 1A
YOy,


https://science-journals.ir/

(o 30 (603315 Gl 4y yl

Voo 3l (O tJkiane) ¥ o 5los X Jlos

https://science-journals.ir

[YA]

[¥4]

"]

AN

(7]

("]

H.-W. Chen, C.-Y. Huang, S.-Y. Lin et al., “Synthetic
viruslike particles prepared via protein corona
formation enable effective vaccination in an avian

model of coronavirus infection,” Biomaterials, vol.
Vo pp Y IVSVA Y,

L. C.-W. Lin, C.-Y. Huang, B.-Y. Yao et al., “Viromimetic
STING agonist-loaded hollow polymeric
nanoparticles for safe and effective vaccination
against Middle East respiratory syndrome
coronavirus,” Advanced Functional Materials, vol.
Y4, no. YA, article YA«Y1Y1 Y14

S. Yu, S. Kim, and J. Kang, “Face mask policies in South
Koreain response to COVID-Y4,” Asia Pacific
Journal of Public Health, vol. Y'Y, no. A, pp. £€4V—
€49 Y.Y.,

M. C. Sportelli, M. Izzi, E. A. Kukushkina et al., “Can
nanotechnology and materials science help the fight
against SARS-CoV-Y?,” Nanomaterials, vol. Y +, no.
£p.AY, XY

M. Rai, S. D. Deshmukh, A. P. Ingle, I. R. Gupta, M.
Galdiero,and S. Galdiero, “Metal nanoparticles: the
protective nanoshield against virus infection,”
Critical Reviews in Microbiology, vol. £Y, no. , pp.
£n-0n YuyT,

E. Priyadarshini and N. Pradhan, “Gold nanoparticles as
efficient sensors in colorimetric detection of toxic
metal ions: a review,” Sensors and Actuators B:
Chemical, vol. YYA, pp. AAA -4+ Y Y4y,


https://science-journals.ir/

(o 30 (603315 Gl 4y yl

Voo 3l (O tJkiane) ¥ o 5los X Jlos

https://science-journals.ir

[7¢]

[ve]

(]

AN

[TA]

[™4]

Z. Zhang, H. Wang, Z. Chen, X. Wang, J. Choo, and L. Chen,
“Plasmonic colorimetric sensors based on etching
and growth of noble metal nanoparticles: strategies
and Journal of Nanomaterials Y 4 applications,”
Biosensors and Bioelectronics, vol. Y\ ¢, pp. oY-1¢e,
YOIA

M. Sastry, M. Rao, and K. N. Ganesh, “Electrostatic
assembly of nanoparticles and biomacromolecules,”

Accounts of Chemical Research, vol. Y¢, no. Y+, pp.
AEY_AGO YooY,

E. Verveniotis, A. Kromka, M. Ledinsky, J. Cermak, and B.
Rezek, “Guided assembly of nanoparticles on
electrostatically charged nanocrystalline diamond
thin films,” Nanoscale Research Letters, vol. 1, no. Y,
p.YEE Y)Y,

H. Kim, M. Park, J. Hwang et al., “Development of label-free
colorimetric assay for MERS-CoV using gold
nanoparticles,” ACS Sensors, vol. ¢, no. o, pp. V¥ 1—
AARAFARREN

J. C. Huang, Y.-F. Chang, K.-H. Chen et al., “Detection of
severe acute respiratory syndrome (SARS)
coronavirus nucleocapsid protein in human serum
using a localized surfaceplasmon coupled
fluorescence fiber-optic biosensor,” Biosensors and
Bioelectronics, vol. Yo, no. Y, pp. ¥Y:—¥Yo Y.. 4,

M. R. de Eguilaz, L. R. Cumba, and R. J. Forster,
“Electrochemical detection of viruses and antibodies:

a mini review,” Electrochemistry Communications,
vol. )T, p. Y+ IVaY YLy


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis

Voo 3l (O tJkiane) ¥ o 5los X Jlos

https://science-journals.ir

[£]

[$)]

(7]

[¢7]

[£4]

[£°]

F. Cui, Z. Zhou, and H. S. Zhou, “Molecularly imprinted
polymers and surface imprinted polymers based
electrochemical biosensor for infectious diseases,”
Sensors, vol. Y+, no. ¢, p.447, Y. Y.,

L. Rassaei, F. Marken, M. Sillanp&a, M. Amiri, C. M. Cirtiu,
and M. Sillanpaa, “Nanoparticles in electrochemical
sensors for environmental monitoring,” TrAC Trends
in Analytical Chemistry, vol. Y+, no. V), pp. 'Y+ {—
VYo Yy,

U. Jarocka, R. Sawicka, A. Goéra-Sochacka et al.,
“Electrochemical immunosensor for detection of
antibodies against influenza A virus HeN)Y in hen

serum,” Biosensors and Bioelectronics, vol. 2°, pp.
TNy Y,

Herv'e P-L, Deloizy C, Descamps D et al. RSV N-nanorings
fused to palivizumab-targeted neutralizing epitope as

a nanoparticle RSV vaccine. Nanomedicine YY(Y),
EVI_EY L (YAIY),

Balke I, Zeltins A. Recent advances in the use of plant virus-
like particles as vaccines. Viruses Y Y(Y), YV« (Y+Y+),

Mohsen MO, Zha L, Cabral-Miranda G, Bachmann MF. Major
findings and recent advances in virus—like particle

(VLP)-based vaccines. Semin. Immunol. Y€, Y YY1 Y'Y
(YY),


https://science-journals.ir/

(o 30 (603315 Gl 4y yl

Voo 3l (O tJkiane) ¥ o 5los X Jlos

https://science-journals.ir

[£7]

[£Y]

[£A]

[£%]

[°-]

()]

Lee YT, Ko EJ, Lee Y et al. Intranasal vaccination with MYeex
virus-like particles induces humoral and cellular
immune responses conferring  cross-protection

against heterosubtypic influenza viruses. PloS ONE
YF()), e+ VA ATA (YIA),

Mcreynolds S, Jiang S, Guo Y et al. Characterization of the
prefusion and transition states of severe acute
respiratory  syndrome  coronavirus  SY-HRY.
Biochemistry i\/(\‘ 'l)’ TACYTAGA (Y . ~/\)_

Pimentel TA, Yan Z, Jeffers SA, Holmes KV, Hodges RS,
Burkhard P. Peptide nanoparticles as novel
immunogens: design and analysis of a prototypic
severe acute respiratory syndrome vaccine. Chem.
Biol. Drug Des. YY()), o¥—1) (Y. «9),

Han Y, Kr'aL LP. Computational design of ACEY-based

peptide inhibitors of SARS-CoVY. ACS Nano ) £(¢),
OVEY_eVEY (YaY4),

Mansoor F, Earley B, Cassidy JP, Markey B, Doherty S, Welsh
MD. Comparing the immune response to a novel
intranasal nanoparticle PLGA vaccine and a
commercial BPIYV vaccine in dairy calves. BMC Vet.
Res. YY(Y), YY« (Y+Vo),

Maiti D, Zhong J, Zhang Z et al. Polyoxomolybdate (POM)
nanoclusters with radiosensitizing and scintillating
properties for low dose X-ray inducible radiation-
radiodynamic therapy. Nanoscale Horizons °()),
VoAV VA (YaY ),


https://science-journals.ir/

o 58 (69 )15 Wl 4 pis
Voo 5l (0 : ko) ) oylouis ¥ Jlw

https://science-journals.ir

[¢Y] Abhari F, Charmi J, Rezaeejam H et al. Folic acid modified
bismuth sulfide and gold heterodimers for enhancing
radiosensitization of mice tumors to X-ray radiation.
ACS Sustain. Chem. Eng. A(YY), ©Y1+—0¥14 (Y. Y.),

[°¥] Ahmadian E, Eftekhari A, Kavetskyy T, Khosroushahi AY,
Turksoy VA, Khalilov R. Effects of quercetin loaded
nanostructured lipid carriers on the paraquat-induced
toxicity in human lymphocytes. Pestic. Biochem.
Physiol. YTV, Y+ £0AT (YY),


https://science-journals.ir/

