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ABSTRACT

Background and Purpose: COVID-19 can be transmitted directly through
respiratory droplets or indirectly through devices that transmit infection.
SARS-CoV 2 has been identified on various environmental levels in hospitals
and communities.

Material and Methods: Sampling was done according to the instructions of
the World Health Organization; environmental samples were taken using a
swab with an artificial tip and a plastic shaft. In this study, sampling was done
during the busy hours of the hospital and the total numbers of samples 48
samples were collected and finally the samples were analyzed by polymerase
chain reaction-reverse transcription (RT-PCR) method.

Results: The results showed that within 36 samples of the hospital, 8 samples
were positive and in 10 samples of the comprehensive laboratory, two positive
samples were reported. Due to the abnormality of the data, the Kruskal-Wallis
test was used to compare datasets of different levels such as (plastic, metal,
wood, glass, fibers and living body). According to the results, no significant
relationship was observed between levels with different genders and the
degree of positive tests (P value = 0.341)

Conclusion: Contaminated airborne droplets can be displaced by air currents
and deposited on surfaces. Due to the type of surfaces and higher durability
of these viruses on these surfaces, the need for regular and daily disinfection
before and after shifts, and in case of exposure to virus infection, must be
disinfected with appropriate antiviral compounds with the surface. No
contamination has been observed on other surfaces such as fabrics and fibers,
but due to the spread of this virus, necessary precautions should be taken.
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1. SARS-CoV-2
2. Ground Glass
3. COVID-19



Olors (g gLtz 1Jold pliwlany il sl i
IS5y i) L5 Coxs dCU oy dCU 1,8
iy 3 dasniny GU1 asle gl e is oulls
s S yeSias Jols Jsems sl i wlss sl
le Dl 5 rizan 03,5 (@lsyis0d (s 5 ,SY
Vel 3,3 p30enS] ) ianslid OIS gemley oK
REE M VSTRPE ST PO SIS IR FOON N EY ICI:
i (BBl 5l gse8 il L) 0,8 il Sges 5
Josdlyszs ol S Loyl a5 Lo (535 Slatigas Jusos
2 () o5 @how o2l posas 5o Cibg Sl ol
Ol s Olslos sl Sl 4 4255 b e VY Ol oy
RISTEC SN C N TRINTC P 1N PCTS WY PR VPIRE: B
aim ¥ ocelu YV 5o siens il oo S Sl Lo
W ele o wbgo ool LIS 5 IS Jylons 31 szl U
lerz 0% Sl &S (By30 50 535 4B 5l 0 5 o
0355 S 3 o ) gliwslery baae (555 (2UssS
el il s S e S sl prb (Slale
Lo AV cele b o Cand J5T s wlyy, Sipieas
55 48 g aalllan ol 5 258 o il IS 5 IS S5
ool SadSSay Geb baised glawlany 58518 sacsls
by baisas JS Sules 5o 058 il per Sl s
b 53 &8 osSan (qmisiny —ilrenky lisers 281y 5
3550 sl (m3,s RNA (2525 gl 9y 003 ol S0l
(YY) 8,8 5 i

T 3 3 i gei Ay

Sl Gl olle Jaadgmas bl 2 b gl paigas olos
S5 s Dy S 3 slizd b s (gladisai b ol
Ggos a8geme Ldd 49,8 Sl Cole SOy esian
Olsiea) (omg ey JUiml bwos 52 oo ¥ (g5l b Ol
3L sk 5 LSt cetinn saiS St Jlo

1. RT-PCR

g sl,S Bl 43 T g glos 53 By,S egyg ol ol
selicdsie yad lizas 5l sus; C’k“ S5 55 a5, 9
YASY Jazd 65 52 UGS iy Bwle axS Lii> | 555
oo ¥adad g 00l Gy, ¥ s el A rr:*:ﬁ:ﬁ B1%
5390 Saalw 695 Y 08 6050 oo 99 (2 0 ¥ Szl
sl 39,0 oskis

Olens s5la> 5 oz Blod 4 bl by Conadl 4 425 L
Cold Coanl 5 Ol b oloss oS wrtens 5y 5350 5 (21,8
sz Oliylal el Joe 5 Olislens msbw Condy
53 o slelid Gua b sl andlas ohles 5l oas 43
s & ool Gl gl b s oiloy lod (sla e
Sl (58 630 Sladve hlagy Jor GuiVsal Jd S
oot VY Olilans 5o Ll 5 (gt LI wyles
JUzil o505 1 0 ol (eg 9 fi3es) ol ACERW PR
shal & ol Jsl 5 oy oo Sl Jlas Lalye « ugu
(1)t it S

SLESY
oy = siisal olilen Gl glajide 55 sl aalllas
S0 Olyess @58 Olalys Ol G pliad 142 55 @8ly pag TY
sl b8 gladigad ad ool plied (65,8 Ohlews i
AR/ X/ Wl AT/ Y/ VAl ) asie ¥ oley e s
2 iy leld Gan b Gaixd opl 55 il d)j(:c?
ooy 4 oosll il ol b Woe ol oS (slaJs
Sl (S Gsas sl b Whlogy Jo oVpeal b ]
3 505 YA iy o) 4 el 5 (2 5Ll e
Cllsyy pals NCEHIS{PYSNIPEVER CIPICOUIS | JUCIS o
5ol ks Jalse (Lalis 5 s JUisl s U s S
sl s 05,8 lales s sl ol Jlist 5 oy Japoa
et VY ol il gacans Lllis o cos

Bl G35t o Cnnds aalsl 45 5w r\.ﬁ\ (:oL> oli.f...’a‘\.nj\ 9

-
—
.

Ve ﬁlﬂh(}w‘h)lﬁ&t@‘h)}é/k@d“‘%)b&hj}g asllad



1
=

...Q‘JL&:{&M‘}N@&.«)L&;C}L;:}JT‘;‘)ﬂ /QIJ&Q&}Q‘)?‘)P

255 00 ol s 5 48l Ve Se 5,3 (sl 420 AF S

05 0k Sy gimie b oladges il B w58 sl
5 Ban 45 93 g e, 8516

ol Cote gt e T o) 5 T O 0 )
(YD) it 3,8 5 13 VS

laadly
VA-asS 4 Ciline paba (Saoll a3 51 ie 5 Cote 3)lsa
Sliins mal> Biolosl 5 ) s 53 crem YV olisloy
VY lislons 4 bysyn 45503 YA oS ol s snyl ¥ Jsam
wllan il s g el ST 4 bgpn 6503 Ve 5 aes
() Jlssed) ad sy il molan (G55 2 many @BWLe
s Sdeg ol glad ) besls gg Jloyised bidises ol
ok iz slossls glads sazme dnlin (gl donsls JUois
53l 3 (55 ez 5 B wted sz (5l Szl
U sl e 0 gl ol o8 wslizad el Sy S
s sine Bl s by Cane e 5 Cikiies gl iz
s5b o sanliin gl 3 oS shailas (P=+/TF0) s saalie
L S il o (3 5 (Sl (b sk
Gt 030 5 S Sladllas s jzally ol ail o b g
wle) Jolsta,ot slse psha 53 usny gl S 23,5 13
Sso ol 3 it (i 5 SO (Sl (S55as Vb

S92 (41..1.3: 9 ALY .L.aLo) JM

» ‘\—Ag_g,s oalwl.ma Cag> W0 6)')){45,45 c,hm . d,)-?

PCR s ghw gz @il pdigel gobu ()15 40505 Jome
+ & Ui lgss
- e Sl sl 9 sl LI
+ Sazwdly ohde G S & s Slais
- ity o als T
2. RDRP
3.NP

isieas 655 S 3,8 Lt sl il e Lt s
3350 V=58 sy 3lebiz gl & ail saile 3L sanS
Ghls o mgys Ji g der Jols Sl 4 a3 bl 5L
cdale 5yl ol aries sads J,=S 050 las 5 Vsb oo
2 syl 5 s e 55l VL LS 5 285 gy
26558 o nalital agy 0585 Condl Sy S Sy 5858
G o il Csllas Ji 5 Je 5 (luaSS Lyl 45T Bl
s iy (S g s 3 e el als S
33 St 5oy dete b sosy 09 ot Jos
s g el STy 5 o) gy i ol 3l sty oS
Crbye sy JE) ame b Sl 5005 1)l e 51
Oe 0 b 595 2 2sbe Sy b sLad Jles) r\i& EEE
ol &S, Calide S g 55 Pl Dl sz ol
TSV U e Y Y WE JUT-JE S-E S SRt
Ol IRl gl s e Sresle YO Olpe (ool
dilate 5o ey Lo S| lsntised anld St i St
235 emnzryr By s 2352 5l Sy iz & (@ls,040500
oann 4SS 313 i wsall w55 5 5 i
JSUT L s gansl 4SS g ol L3 g
ol ol ss Jslona 20 b s o) JSIZAS 5+ —As
NCAPUN ST YT SOC RN YU UL SOV
(V) wasls 515 K0 st salinl alie gunl

COV-19 Ll g,

5l osad @}T@; Sldyas ,s COV-19 Lanis s
RNA Ly ol 55 .ad sslazsl Real-time-PCR s, 5 ‘GJM
RNJia Virus (Roje-Technologies) | sslexul b us,0s
0y s S gl ol an plaed oS
i sslizad b ket (NCOV-2019) Laankis oS S
31,8 5l a3 00 139 Sypo el WPCR ) IS Lol

FO wids ¥ Cwew sbfu;‘.ib ey A0 wWids Vo s

1. personal protective equipment



23 19-20955 ol Sz 23 (S)1> Ui gos Zobuw P U9z
Ol gol> 28yl jT

PCR uli b puiz (613 pines gshuw ‘s)l‘i:s’d
- &b Yoo 5g
+ s Yoo g8
- s 09929 Bl sl S
B Ly Jlxse )3 0, K
U*9 19
+ Seawdy Yool Sl ool oKalosT
) P Gl gty il oS - Slades
i 99 Ur9R9
) sl &bl :) L,ng
- ) ol pnl Gbl s
- Sz ST Ob s 3 508
- ol ddud ST Gy 5o

90392 Cane Wgas A (ltnsloms G403 ¥ 5 @Lu bl

5 GBS ot 6503 ¥ S el NCERNIPUNCARS'
s3lizal b (63315,8 31 e Wasls et 5158 Sogl g 55ms 93
Ul Jebn 5 a5 350 VY 05 SPSS (T ks Sl
et b8 gladigal slans 0352 (5 sy ool iz S 1,8

W28 8 e 350 sllay RIS e rey sk

‘5)‘5“’ S 1oy

VY B B 2.

I ¥ . o
& ff'by Jn\‘"} e

o (i

i1 10
.\'}4‘,\6'

s ol T 5 (s PP Gl

[uny

. *Shapiro wilk — Kolmogorov-Smirnov

&5 Ol 5 lgs
Sy Sogw (&
s o Jo b
&5 FHESYRV] AT
gy, S Ogh 0 i
o Lo
Sl b gpdaes OF b
Sty len (pdiws Galo b
S e g 530S
Sy s> G S
& i g
sl IR
e
S s Sla sy
Sezwdly S pgsle
Sy ok
6}15 PUNVRCIES
b s 9%
Gl lew o bt 0,0
Seadly Prep
sl oy GBI s 0K
Serodly POVIROES SRS
Sy o e s
Sy o lie s
b P 4l
L [EYRPPAPERR C
=97 059y cpusionl 500 SEL G
Sy Loy 0 G52l o259 2
=9 Woig n 5e0
Sezdly Sl § o g B .
G oSl G g 03 K al;y)l.) v
oSl (S
Sy oSl (o G
S ¥l css )
b o¥gmel 9% o e
- &9 Ollen:
Sy gl css Sy
Jok Ve 4 by e sladiges
Jsbe LS Rwed

vy

Ve }ﬁgﬁr,ﬂi,w.r&ﬁ,,:/kﬂaﬁcﬁm%,:@,x asllad



vy

...Q‘JL&:{&M‘}N@&“)@C}&M;:}JT&)J,' /Ql)&ah)bl‘,?b}é.a

o S lsn aizer 5 Jlon b Lpe Cilise GJM »
2 OSes 5 gshzge (YA) wisls oles |y g LUyl s ol b
LGS uns @eSoilail 228 G il msba (g5,
3 bl Gblin mshs Giliien sla 2oy 55 4 wisls ol
P> Sl amio Oyl Aol gla ix dis Olaas
Ld 49,8 Gaed UL dias asly foeko w5 2lid dse
5 ULy (V) 2,5 sanlis caliien (glo s 55 Bs,S onrs 5
SoslT e i o Wisls ol 353 Gadnd 53 5 oS
el ol (YA) ol obloy S35 sk 03 Bg)ST s
il il ol wllas gl | oliine ool L sa
5,8 15 55 b UgyS eans b Blil 53 & age 3150
Siead bl (ol b gy o W @Sl
25,8 5l Las 350 BLS 5 5 sls b s e 05,
il e Jolie msha ol 8 Cdsid padis (Y4) 554
b e ugsng atzeod 5 aitS Cdz 593 S0 5le s |y b g sag
35 50 o2eS BNl Ghls sy 5 S o b3k,
O g 65 5 2L (IS Slasakii i
eetn 3l 55 Do (VY V) sls A5 s oy 0
S s e g5 NS witnid Jliml s coslis
ezl oy il go dama polis 15 S o Uyl age
S Joe B Gliea 5 anS Jer ) Loy Ses o
Sl gy 4 5 a8 S baugyg S @ Wlge S
LaS adlosldlwley snsy oVsh ey ulide SO 5 e o0
SISl ils ol 353 iy 4l 3l o olyisas wosll shans
S e Oppo 53 5 by Wl b el 58 G 1 sl
Oazatils 5 (S Jag 53 o5 oy o) 31 228 sl s
sl s 5 asms ool sz bzt S b S s il
SLaSs b ez g3 0,8 Suolie o iclio 59 52 3l5e
ol o aslle S LS i ugyes JUisl Bl 5l seslal
U, ilasn ol e oS S |y lalllas olikins

Y ool mshan S S[R3 SORPYIRG Y WO B %
5 Sl V0958 Ol (e Shol Joe 8 plis g
€3S sladipe DLyl (bl Jous pslan it oo
slawd JS 5l vy ool 4 Wl (So0lT i 5 oy ) sas
Grriden oplias e TV Oltwslosy Shaud il gladises
O 3l am 5 ad saalin phlegy GBI 5 (g S35 (Sosll
Vo sl isg Cunke ok Shls (81,8 50ly 5 Sl (5w i3
TAPRCHIPEIVER ISP P S HIS{I5 PYEJCR- NPTV
S ol ol s gl ) Lol b sy ite btiges
Sl U984 Vs oy b Ll 5o 8 Olalos 51 o i
5ol (S5 yniy lls essls S pm T U it Slace 5
Gl (S5l 335 g sl bl Sl e oo ez,
a5 bl el Sl sas ite Sliylagl il 5 asily
gt 4 sben bugd Wlgoe wlses oy wsllas
52 0lass ol L oS ety e ol JUas) Gl
» b b SGy, giSTe culey 5l plis 50 ol bl
Cote pal> ALl s oS btsgas 51 o ide . 2uils |y ey
Bl 55 oses b lasits & ol i S sl oLt 5 it
Wy N L GUSHIS o aln iy 5 ol wall s & oo
Soley 3 ol 5 Slaslis wizn s it gl sl
sy s ol 5 e ISG
1l G UgyS sl o o)ys 523 (6,500 liie
SLbl Llag 53 UgS ugrs S sl glis ohlSen 5L, anlllas
D525 (599 52 oaes 0l e 5 055 0 ZSL iy slay
slolblime Dlladl Wl &8 555 00 S8l Jlislen calize
ML (;J‘“ S35 2 O 5 LIS (Y7) o Josa o sl
ol 5o 2 03l QLtd 5 ws)S Gl (55589 03 (sl
ol Jast Jale 353 48 505 3529 Bg,ST grs ol ol ciliea

Y.,\JJ‘,S DR P99 3929 Qb&a.h}rrs (YV) Jj—i‘_sao LS.)L“:“

1. Wenzhou
2. MERS-CoV



Sloosls awslin gl dosls 03gs Jlojins 4 a5 b aizn
(3 JL:J‘ Wil (97 c(_g}lé c‘si:l.»w?) PICEON C}L‘ﬂ
Cvsty ol Geb o sl ey JISy S ol 3 (5
s 0392 Cla o\}:..n E) Calie 6wa..> L Cj.h.a B cb.,\.nT
9 6}5 rL....?\ ‘5]} .(p:' /\Nfa) aissaslise @‘buw blsyl
Sl s osls Hlias amdlan j5 4S shaslon oslizul 540 Gi.:;‘.w\l.":
35) g5 a8 w3l e bls iz |y s Jlisl bl
S gyl 59y 5 00d nla s 0,z Loy ailys e
Rl 65y 52 sy ol VL (©BLL 5 sk £ ¢ s
b ans onl Colw Sud 4 kS 35 (l’“‘ LU il
59 4.‘:.§J§ b s PU LngJaL:;‘:‘

O Ol

el ol B e Jali BN A5 oL My
..u’\a;JS CA::’LCJ e UT’.‘ 3 ‘) 6}\.«403\3 9 Lossls > ‘4.3@5:
s Sl US\M & 6"‘"‘ L (shad> (:JLA slas 4.3_5§J.m Cmiead
S a3y 3385 edl e jeenis b &l

ol sas Ul'ﬁ O@"\"“"‘*ﬂ}" L....:)S 63.9\...@ slas U;@A
‘53‘.5)-\5 j)gm;

o s S iy oyt U i b ol e
slad b O sl 1,8 Gunes b (S5l 0o (st
ity o Zylas ) sty aln WINSD b
o2l 22! gl DUl 355 P Sx rﬁlﬁ

.bj,fés.n Gsb)ﬁ)iw ‘J&}j;'.

bl il msh ga) 5y itz (gl ma il b s ey
gobe 31 BeS Gosny Bix s iledlad,ed aS e
£ & i 5 Sl g s L) 5l (685l (gl as 5
S ol sl Gt land slse (oS5 4 5l o
S dsb s Gl s 5 ol b e (Sped oled
m3r3aS DL (gl s Sy falge cams o 35 Jsos 335
b o rs UsnyS 05,8 Sy shitags i g g 0l
b sk 53 e sll el Lbls ) cmla b 5 talS
2 OIise b Satmez DL 58T s 00,8 Jladyd
i > (F)3,8 g |y Lanoma 5 oy J3la 4 s
K0 —F+ (o8 sl s YEY+) plasle 5l Lals L
3 i b e alS Dusay SARS-CoV-2 gyl (RH
ool 5 oS ke 4 YA 51 UL o s(log N+ ) S Y
s15lo3l (glo s yos i chand Suiwx Sl A0 51 SYLRH
b o5 ol 5 aslle (YY) 55i 00 0o el sk o
b W5 ge (2agll YA T0 UV s oS ) s
Gl Ve i G sk (65 uans 0,8 ladyd
ohe Sl 5 e (g5 (2alS (YD) 552 solinad csie
3523 Stz Sl bl o S 558 0 Sl i
o3 3 Sb SRalS SARS-CoV-2 iy (sl b (ol 5
3558 SARS-CoV-2 & bgsye sbaassl (YF) 55,0 o 5l 593
Ot pobm & Goay ol Odemmeg il heos (6l
o) s 93 (i Sislsmedl Olidxd 5 G S
R A @B 5 sk 53 4 4o bl Sl 550 g5
SlaS 5 b e Sisaead o9 mshan onl g0y 52 b ense
Bl 0o 5 Sl wan 5 Jo8 aliyy Dpar clie (gugyigid
35,8 ol Lz sy ol (5o L egzlyo

& S s

3 5 eags Carde dges A pliwles G903 Y5 5 ‘@L:; oobl
baas ot Bl e 6503 ¥ 55 pals 82T i Ve

sl 0 Srln b i gl le..: 93w, b gla L=a

Yye

Ve ﬁlﬂh(}w‘h)lﬁ&t@‘h)}é/k@d“‘%)b&hj}g asllad



Yva

&aﬁe}bl‘,.’b}i.p

z

e Ol (g A Joee Sl sl pshawr (ST s /0L

References

1.

10.

11.

12.

13.

14.

15.

Gidari A, Sabbatini S, Bastianelli S, Pierucci S, Busti C,
Bartolini D, et al. SARS-CoV-2 survival on surfaces and the
effect of UV-C light. Viruses. 2021;13(3):408.

Heymann DL, Shindo N. COVID-19: what is next for public
health? The lancet. 2020;39-543:(10224)55.

Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic
characterisation and epidemiology of 2019 novel
coronavirus: implications for virus origins and receptor
binding. The lancet. 2020;395(10224):565-74.

Kalra RS, Kumar V, Dhanjal JK, Garg S, Li X, Kaul SC, et
al. COVID19-inhibitory activity of withanolides involves
targeting of the host cell surface receptor ACE2: insights
from computational and biochemical assays. Journal of
Biomolecular Structure and Dynamics. 2021:1-14.

Zu ZY, Jliang MD, Xu PP, Chen W, Ni QQ, Lu GM, et al.
Coronavirus disease 2019 (COVID-19): a perspective from
China. Radiology. 2020;296(2):E15-E25.

COVID-19 CORONAVIRUS PANDEMIC [Internet]. May 25,
2022 [cited May 25, 2022].

Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early
transmission dynamics in Wuhan, China, of novel
coronavirus—infected pneumonia. New England Journal of
Medicine. 2020.

Li R, Pei S, Chen B, Song Y, Zhang T, Yang W, et al.
Substantial undocumented infection facilitates the rapid
dissemination of novel coronavirus (SARS-CoV-2). Science.
2020;368(6490):489-93.

Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y, et al. Risk factors
for severity and mortality in adult COVID-19 inpatients in
Wuhan. Journal of Allergy and Clinical Immunology. 2020.
Assiri A, Al-Tawfiq JA, Al-Rabeeah AA, Al-Rabiah FA, Al-
Hajjar S, Al-Barrak A, et al. Epidemiological, demographic,
and clinical characteristics of 47 cases of Middle East
respiratory syndrome coronavirus disease from Saudi
Arabia: a descriptive study. The Lancet infectious diseases.
2013;13(9):752-61.

Rothan HA, Byrareddy SN. The epidemiology and
pathogenesis of coronavirus disease (COVID-19) outbreak.
Journal of autoimmunity. 2020:102433.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical
features of patients infected with 2019 novel coronavirus
in Wuhan, China. The lancet. 2020;395(10223):497-506.
SanJuan-Reyes S, Gomez-Olivan LM, Islas-Flores
H. COVID-19 in the environment. Chemosphere.
2020:127973.

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical
characteristics of 138 hospitalized patients with 2019
novel coronavirus—infected pneumonia in Wuhan, China.
Jama. 2020;323(11):1061-9.

Wang L-s, Wang Y-r, Ye D-w, Liu Q-q. A review of the

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

2019 Novel Coronavirus (COVID-19) based on current
evidence. International journal of antimicrobial agents.
2020:105948.

Huang R, Zhu L, Xue L, Liu L, Yan X, Wang J, et al. Clinical
findings of patients with coronavirus disease 2019inJiangsu
province, China: A retrospective, multi-center study. PLOS
Neglected Tropical Diseases. 2020;14(5):e0008280.

Wu S, Wang Y, Jin X, Tian J, Liu J, Mao Y. Environmental
contamination by SARS-CoV-2 in a designated hospital for
coronavirus disease 2019. American journal of infection
control. 2020;48(8):910-4.

Xu J, Zhao S, Teng T, Abdalla AE, Zhu W, Xie L, et al.
Systematic comparison of two animal-to-human
transmitted human coronaviruses: SARS-CoV-2 and SARS-
CoV. Viruses. 2020;12(2):244.

Guo Z-D, Wang Z-Y, Zhang S-F, Li X, Li L, Li C, et al. Aerosol
and surface distribution of severe acute respiratory
syndrome coronavirus 2 in hospital wards, Wuhan, China,
2020. Emerging infectious diseases. 2020;26(7):1586.
Razzini K, Castrica M, Menchetti L, Maggi L, Negroni L,
Orfeo NV, et al. SARS-CoV-2 RNA detection in the air and
on surfaces in the COVID-19 ward of a hospital in Milan,
Italy. Science of The Total Environment. 2020;742:140540.
Henwood AF. Coronavirus disinfection in histopathology.
Journal of Histotechnology. 2020;43(2):102-4.
Mouchtouri VA, Koureas M, Kyritsi M, Vontas A, Kourentis
L, Sapounas S, et al. Environmental contamination of SARS-
CoV-2 on surfaces, air-conditioner and ventilation systems.
International journal of hygiene and environmental
health. 2020;230:113599.

Organization WH. Surface sampling of coronavirus
disease ( COVID-19): a practical “how to” protocol for
health care and public health professionals. World Health
Organization; 2020.

Rampal L, Liew B, Choolani M, Ganasegeran K, Pramanick
A, Vallibhakara S, et al. Battling COVID-19 pandemic waves
in six South-East Asian countries: A real-time consensus
review. Med J Malaysia. 2020;75(6):613-25.

Gholami M, Rozbahani NH, Naghoosi H, Fani-Kheshti S,
Hosseini-Shokouh S-J. Evaluation of Mutation in Spike
Gene of Covid-19 in Iranian Patients. Annals of Military
and Health Sciences Research. 2022;20(1).

Ryu B-H, Cho Y, Cho O-H, Hong SI, Kim S, Lee S.
Environmental contamination of SARS-CoV-2 during the
COVID-19 outbreak in South Korea. American journal of
infection control. 2020;48(8):875-9.

CaiJ, Sun W, Huang J, Gamber M, Wu J, He G. Indirect virus
transmissionin cluster of COVID-19 cases, Wenzhou, China,
2020. Emerging infectious diseases. 2020;26(6):1343.

Kim S-H, Chang SY, Sung M, Park JH, Bin Kim H, Lee H,



29.

30.

31

32.

et al. Extensive viable Middle East respiratory syndrome
(MERS) coronavirus contamination in air and surrounding
environment in MERS isolation wards. Reviews of
Infectious Diseases. 2016;63(3):363-9.

Piana A, Colucci ME, Valeriani F, Marcolongo A,
Sotgiu G, Pasquarella C, et al. Monitoring COVID-19
transmission risks by quantitative real-time PCR tracing
of droplets in hospital and living environments. MSphere.
2021;6(1):e01070-20.

Fiorillo L, Cervino G, Matarese M, D’amico C, Surace G,
Paduano V, et al. COVID-19 surface persistence: a recent
data summary and its importance for medical and dental
settings. International journal of environmental research
and public health. 2020;17(9):3132.

Marqués M, Domingo JL. Contamination of inert surfaces
by SARS-CoV-2: Persistence, stability and infectivity. A
review. Environmental research. 2021;193:110559.
Marzoli F, Bortolami A, Pezzuto A, Mazzetto E, Piro
R, Terregino C, et al. A systematic review of human
coronaviruses survival on environmental surfaces. Science
of The Total Environment. 2021;778:146191.

33.

34

35.

36.

Rai NK, Ashok A, Akondi BR. Consequences of chemical
impact of disinfectants: safe preventive measures against
COVID-19. Critical reviews in toxicology. 2020;50(6):513-
20.

. Aydogdu MO, Altun E, Chung E, Ren G, Homer-

Vanniasinkam S, Chen B, et al. Surface interactions and
viability of coronaviruses. Journal of the Royal Society
Interface. 2021;18(174):20200798.

Ratnesar-Shumate S, Williams G, Green B, Krause M,
Holland B, Wood S, et al. Simulated sunlight rapidly
inactivates SARS-CoV-2 on surfaces. The Journal of
infectious diseases. 2020;222(2):214-22.

Parodi A, Molinaro R, Sushnitha M, Evangelopoulos M,
Martinez JO, Arrighetti N, et al. Bio-inspired engineering
of cell-and virus-like nanoparticles for drug delivery.
Biomaterials. 2017;147:155-68.

Yys

Ve ﬁlﬂh(}w‘h)lﬁ&t@‘h)}é/k@d“‘%)b&hj}g asllad



