[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 |

Occupational Medicine Quarterly Journal N b gaass ol adilad

Vol. 13, No.3, Autumn 2021 Sf»%.;&;,gé%;v.%} VEe o 5L Xojlad Y o590
Pages: 38-47 P YA-FY amin
’1{(};#,:’"’

L 40 Sl Jool (S0 )51 yekaoay (551 1 (o )les! g (o1 3
§56 (5 39L5 sLolKislo ;T 38 8fgosil

o s = . ¥f P 7Y Y \ e o "
¢ Gyl 0,8 Slalu ausy ¢ Lol Buds oljl ¢ e )5 (dedl e ¢ (demme dumws ¢ SEaSUS (6 poe bl i
# o, ., ..

Pl s pallyd

oS>

5 bl Dl (6l (s wiilgs 0«5 )sld 5 ple yo ladlsl 2 Glao )5 ogdle wlgagil 8 2a parie (gla S raeaie
Sl 4l 3l Slides slaellilejl 1o b g ik gladame 1o conl (S lgo 0l b agle aril Cujlaome

DS e ol alBilesl g SoolST sladae )0 wlgegili b S ag>lge sllo ol 5l e 4y Koo aS CiS gl o0
(Slidm slaolisle;] ;o olgegili b IS sl Jgo! cwyp sl ol SO (o liel 5 (b jslateds jol> axlas 13

ol a8 Tl
o oolatul Molgagil b el SIS slayig," 4 bgsye Vlie ¢ la Jeadlygiws da I35 5l Il pl (b sl e Ghss
Wi oy SaS 4 Il bl ey al sazmiw CVR § CVI polin aculxe b g adigY oguds 3l oolaul b Iyl Sl

8 ol LS a5 5 s S

9 "‘5.\)));&.0 LSLQJ)""‘S" ‘"(S.pd.i.e(o ‘SLQJ)J-AS" ‘"Q‘}ns.:l.) Lg)‘d.e,i) 9 Jmst" ‘HQS uLC)’UG‘" ‘-)AA-?:J cu B )‘JJ‘ @l};
Bdo g 230,55 w1y Il 0 qaile 6l p3Y hiel 55 B (ol (omyp 5l o S (b 68,8 cblis> g
il Il " g el )l a5 0l aloms +TA 1 G 4l sl s 5 S pp sl lis,S W e ias

o3lel 5 31 (5,5l o Pl jolate sln sl addllan (nl (o) 23590 IRl S yo0 S5 @ il @ 4z gl L i Sams
D8 13 colatls yge deliiuw p & gods Sl

Jgagil oyl >yb lgeagil slaolfinle;] o e Liel 1 guulS slassly

Ol Olrs Ol (S 3y poke DL culags 8352l o5l 40 > Cuiblngs 29 )8 (i)l Julai 1S '

Oyl 0lps Ol (S iy pole DL cablags 02l ¢ gtam j LT 09,5 i)l ol )l

Ol ragl ctron )| (S 3y pole oIS ron )l Cublagy S po cuodlas plls iliions 31y

Ol cuag )l cdsag )l S iy poke DL (Sl 3y 2 35utils ™

Ol 331 0330 (53930 Supeds Sy pole LIS «arind I (b (Slos o Oliins 35 o ois] 46> ublrgy 2l guoliss 1S
f_ahmadil367@yah00.com : Sy xSl Cay c+ APF )+ FPEVD: olod il (U ghumo d3dam 33)*

VE« /oYY b3y gl VE /W10 bl )b


http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 |

Slgosi U S (staal Syl ol sskie & 3] (smimn il 5 >obo VAR

wilies e 5 Slgios 50 dmolftils dapylosles o s
Sl 53 Slgegil b I (el Jpol aiejyo 1) g0l ol
V) ailes S piiie )5 sblase 5 Rl ( Sladss
(V-

a0l Sldbl ais Lan 5 sgeaS s &
599y 995 (izred 9 lgegl (Stajlane g (el o Sl
5 & slalaze ;5 Sl cnl Sy (bl sln B0 50
4lye (wyp 095 oged @ sleal il Sy e (SeedlST
AEin 5 1) ol oyl ol g wilals s Slgosil b i
5 bty (Sow Lan 5 £55 oS slonty Sgaslh b S
o jsbar pliSae aSul g sl ool ob e eires
S Gl &l e 1558 Slaglele a0l 550
ol 59 0al S8 sl Jgol den g alil sliwl oyl 5l (glasds>
WS (0 plp iz ;5 p ) ol

5 b shiea adlls nl il S axl @ argi L
9 Ohozmidls 4y ol b3 lp Gl (i il
2 ol Jgol ar sl 55k Glaios sladSiales] (LS8
ol 423 Tl gogil b S alSin

S O

o
o )lS e 4 Gl Gl b sk
Lol S slagng)" 4 bgrpe Vs 5 b edllygins
sloslgads 5l eoliiwl b g ouiSloy Molgesil
nanosafety, nanomaterials, good practices, working "
A5 Gygo wawdplil Glaoilgads Ko 4 "safely
Sl wcalizes e ¢ Slidss 5o daolKisly dolesl
LB ool Jaol 4 a5 wilos 57 it aie ol o 1) g0k
u_‘lsum Shlxe 30 5 5 glolase ;5 olgegils
ay bl ) oo yisd 3 e (FYZYY VA NF) wlansls
LK el o el )5 oy, 5 Jgol 2lil 5 (o
g oao Ll oyl sliwl cpl 5l Soye 0 a5 wlgegil
p&bl) °MC‘)‘7“““" o)lyo e p&; S yg0 FHLgRCS O ygody
S5ty oailegdly olge 5l D Bl ()5 S)lge 5 S S

doddo

(Nanotechnology) b (s,slé o3ly a5 5L ol ;|
W 035 (NOrio Taniguchi) >t g5 dbowgas
gl ke gl )gld (1) 9,88 0 0 o 4 Su33
olidegl Slge 5l oslinul g Slazie el (g9l
slauld 5 beieew ez sl (Nanoscale)
38 ol ol o Dlead L/ VI a5 B pme bfg oaiiSulys
@ lolb ol gl (gysd Heebe (V) wioeiS o iy ye (] o
b il mlio 5 cal opisy ole cilize glaasls
S S5 Spesl Sasamie GaSThy J sxSens
g SN pama o5 (S Sl o S
903 cnl (FF) wloo 5" adgs oty slas )5 9 Sloogas
5 ol byl adlod] ST 590 salS slags,gld 5l (S
A XeY0 Jlo bbb ol Ik s, a8 el onds gis st
(D) 2 15 50l Yo 0 Lo YO /A 51 i

Slsagil 5584 e sla Sins a5 Wleals ()Lis lalllas
Wil (i g ple o Glaslld oo 5 el
Sl aloz il ol o slaioe 9 sl s (6l s
30 9 () Wigd gilauST Ly il ool el willys oo olge ]
G yos asllan (V) W15 poz Sl 0y slacdl 5 (s b
oS, 5 4 oLl aS ol s o Sen o SiSs
b anslio ;o @ils aglse olpegll b ()l 8 55 5)5kdsl
(g oS @l 3l VL obaw glse (9 09)F
G5eS bises 550 31N im0 o 05 | (555 5 (o
oo 1o a5 ol B olass ool (558 9339, 5 @
) 39500 03933 )l agzlpe Sl (nl b Slisios 5 )5
g Camb o e ol gl ST i Gl eizeen
oS o ool (5350 550 3l g el 59 csloall
03,51 579 4 S jlama gy olgagil 15 Il Logas 5o
() el

LIS S35l (s 4 SO0 &5 S i Sl
PEaslejl 5 SeadlST glalams )0 wlgaglh b (Jris agrlso
LSO iy 5,55 a8 wleals e lalllas oS e codled
I gl a5 cul GligSa olgegil @ cos blae
ol a5 Joys <)) ails o jhas o Ly 5 JlseS
Ok a0 oo lid ) 4l pl WSe waliBie Olllae


http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 |

Bf.

O)Sen o SGaaslss (6 poe bl i

29SSl o (ool 5 Il olate (o 09 o
lo 455 51 Soym 4 b0y oo )13 (B3 J) (raadie
5 oo ok (o5 @y (o baye” e ez 5l I
sly " Oy S izmen e Slad Moy
S35 190 9lge b ol atwles o] 5l g o ooliw,d 5 5
el 1, 50 fse i olgii b 5 aiiS Lol il 4y 1, g5
polie wadesls  Shiled gl eslatwl Locolpse oS
Ot S 5l Sy gl CVR 4 CVI slo sl
V Jsiz o asdllas cpl 8 5 i olaws g Slasin 09 0

Sl 0alools -l

Wl e Il sla sy o solaul (idu @iy yo 3l Sk
Molgegil (g IS g g ke ‘"‘_515 Sledb"
Sz g M upe oS Ui sla s
9 0992 LS“)‘; 09? ML..M)J u)}.acb )lj.vl ."6015 cblas>

M i lzel
S Se @bl g 2y, G el Ol e el
‘55‘5) -

oolil (Lawshe) aisgy yog, 3l 5l ol (swyp 1y

g 2lyy oasls 5l eslitad b (b, ol ,o (YF) ab
oo oly, umd 5 (Validity Index (CVI) Content)
s I3 oy, «Content Validity Ratio (CVR))

Slaas

ua..nﬁu

—“ t —t =t =

slad > cublage
b cublage
Sy (5 55kdgl
el
Sl Ghigal
S e

ol ey Jseyd 5l eslanl b as oS o bl 1) s

Wylge s 4 455 12 (6l Al

N
nED?

VR[] ——=
RETN

2

4 &5 Sl GBS ol NE Jsed cpl yo

el 55 S Slaws N wlos S bl |, "5,
eolpin loie b oodwlcwsoss CVR jlaie colysyo
D5 g0 dumlie (+/FY) 03 a3 Ve (gl abgY Jgax
Jgazx solpin i 1 jtis odwlcawsd lade 31
Dyl oo B> Djys0 ol 50 el S8 BB 455 8l
O3 e K0 Cwnd aw I CVI o (6l

0y Waand dw pl 51U e 0590 0 090 oo colaiul
Wie S ol 1) 09290 43S ez 51 (SO Camlin
s’ 151 wloybe 43S ez "oos bgye" Ceand sl

bl -

srotly 5 (KBl RS g 5> eSS,
Sy pele oRiils ;0 VYAA s £ 9 O U o aS
o8l a4y deliiiws 3 AD olows .28 alol s 155 5 )l
YV a5 al ooy heod Gmles opl jo caSes b
Juosl oyol o ools oot Lo ar oo JuoSS Aol
&l deliion low 39 V0 5l g ol aud olL8l
Jol d>ye 0 a5 g VY 1l Jle,l ol
),u ﬁg& 4.1.>JA )o).fu'()~ sd.js)}-j OQ;M ‘) ML\.«M.M))J

50,5 sl 1) 00 JooSS ol o g 30,5 &S %

Lol 5L
OB 08 "yg,0" cend 5 CVR oms Gy

43S aw 5l (S OB S Ceed pl 0 090 0 oolaiul
952 § St S35y o Sewl Sphe sl (559,2"


http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 |

Slgogth b 5 cgrail Syl s 5kt 4 6 3l s el 5 (o>Lko ¥

é)"‘ ol
IR.IUMS.REC.1397.901 M= aS (gl,lo asllas -yl
sl o

DS S 1 e Kbl Fens Slasis ¥ s
o o olad 1)l bl Gl anld o
55 61 CVR 5 CVI e 5 sy slop B (o)
S 1y IRl e paile sl m3Y Shel 455 0 daeysS
oo Al pe Slp e onl g (7 Jeaz) we S5
il $90 plodl oy ln ad Bds Il 1ol
Slp &S i iepla il eolaul Flis S W oo
0 Al AlBlaz &0 co o pl Gl 5l Ced o
Slyasil ol 5 B Lo M IAY 1 LS Sl
Sldis" MM s slad s AY
Gl " IAN 16,8 cbla> Slpges™ oM AY 1ol o
Sl woseslilrosesl @bl Glom jslieas X Jsa
D dplore LIS 38155 o po lade aaysS 5 S5 0

bgryo b (1 a3)) ol bgupo ¥ 45)) ool bogs o
Comd 90 (glp () aT)) Cund bge 5 (¥ ad)) ol
IS5 e 4 43S ez 5 oos oole 5 o9 2"
@S 2 Slpen) oo 5l eslitul b (e 15 S92
o Nloo s 4 CVI G idu a5 Sopm po
OF e 9 CVE s (5 S o L a5 2 sl2 J5 CVI
3 IS edlewsdy Jlaae BT 0l co Cows 4 a5
VYR e ST iles Sl e assS Al +/VA
Sl sl VeSS STy el eMlal sl il

20,8 Bi>

¥ LU ‘.;_ \_a)‘.& \SI‘\,} dﬂl;u JM slaws

CVI=

JM JS sloas

Gl cope Gl Geye plradl Gioes Gl

—o3e3] 2bb o sl Cmizmen ol sslinl Flig S
It sloassS 51 Sope sln L @5y 5l osesTil
al> o j0 a5 SloassS aS cnl S8 a4 p3Y ol colail
> o )3 g 0ot Bd> Jlpl 5l g 0ad ) (2l e

bl i ) GBS 8 (S Faes wlasin ¥ Jsor

(1) osisnS (/) slass D) :Kilke o)
Y (f/+) YAV (V- £0) (L) (oo
- Y (V¥ - YO 5l eS

A SRR - AR N

- YY) - TO-Y-

- g QYY) - YO 5l i

Y (f/+) - gES
- Ye(f/0) - S

- YA OF) - Edge

Y (f/+) - EMeass o
- - elis s

- (YY) - w )| mslis S

- XY (PP - €55

A (\Fle) YAYEYAY)  (cels) olfiulejl o ailyg, L olime



http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 ]

By

O)Sen o SGaaslss (6 poe bl i

3 bl s 2y o @l ¥ Jgu

%55
S oledbl
#lig,s sl kappa A CVI CVR
<IAQ +IV4 OOty - IAY -IA- S Cebligs 5 stay) so3oe (siolas (slyls Lot olzglol LT )
-IA] oy A e Sl olgogilh Culagy 5 siog] stuedas (ollo Lo olStylajl LT Y
<IN Sy «IN? g Sl a5 sz W)l odled Lo olKiiglej] o il a5 Sbsmiils olaw 5 SKilee ¥
QAY4 Iy QY4 g FauiS o ooliiul olKisloj] )5 (50l50gil gy ax 5l¥
-IA4 Oy -4 <A Sl S Lot a3liiosls yg sliosili il .0
-IV0 Oty - -IA- Sl iz (S o o0liiul )l 12 o5 (ol oobogil Jluie &
-Ivo Dy -4 <A el 5% slosili b Loty ulos 1,55 Y
-IV4 iy -4 “IA- S oo Jsbo otz dlsagili b Lo L5 12 A
- S, <IA- DA 905 oo oolitul Blgasils 3l (glaree) ax jo A
Slyegil (5,055 5 g fox
#lig,s Wi kappa A CVI CVR
“1RY \ Sy CIAY I Spmose bl olKtyles] Jyios Mol 5 Sinlan b 1y olKitylosl jlas olyosih z,3/os)s adan L1 .)
A\ Olpdy \ <IN S0S o ,1310,15 olaslojT 5y ooiipgng pten 5 Aimyd SolS B9 5 0 1) olgegili LT.Y
-Iv4 Oty -3y I Sl a5 solais slyesil (6,)ugSs S colStylal o LT ¥
A\ Y <IAY g Saadd o 1,8 (yliols glx ;0 5 05,5 pasg e |y ol o,lg0 wlgagil 5l eolawl 51 s LT.F
s Oty -3y e il Sl s Slamgil b Loyl 28Ty lSel 45 0,55 oo oslinal bg 15 51 (6,005 (sl LT O
) iy -1a8 ) Sl 00y (4 i gy Slyesili (6 g3 B9, (55, LT &
A\l iy | Vol ol g leerd ( Sand laSh o)y SMB! e sl w5l S, ez LT Y
Sl onlagil
<Y R-IY QAN \ 08,10 (grlin 43505 5 Lo elsegil (5,leSS oo LTA
Vo Gk AT Vo eSTy Sl ol wile R0 by STy olge g0 SIS oty lyegls g Joxo b1 A
ol
<IAQ Oy \ ) St (5 Slgogil (6,055 By, LT A+
e s S
tlig,s sWi  kappa = CVI CVR o5 1y 5 IS St 51 SophS Lot olLtyle
-IAA .37 ity -1ar \ o908 44505 o )
A\ Y AN \ olRiulo;] 5l akais S yo Laid adge dyshd e ¥
ANY Sy /Y \ Dli.:ai‘.aji Slabs pais )0 (oo 4 9ed e Y
\ Y \ \ HEPA) YL L5 L 2ls 4 poe0 45585 pienes T
.ag Sy .15 \ psed slosgn O
NIy Iy -aY A il JLid clagbl £
.37 ity -1ar \ Slsagili Uy IS pgars clSlaz 361 Y
-Iv4 Oy - IAY \ JSUAS Cewd glodnsSTanaz A
-1 sty -ay \ o505 Sl ;533055 5351, A
-IYO Y “IA- “IA- Slgegils (DETECT) luliss lyapoms N+
«IN? Sopdy <IN? <IA- Slgegil (5,505l Dy NN
QA4 -3 QY4 \ Jbd g e ssdpiaz g shes Y
e sl S
Flsg,S A kappa A CVI CVR SuuS el slon S il o 1) oo bisel s ol 5l Splas o
<13} -IA] by - e Slsagil adgl Crlis by lisT )
-1y ity -ay “IA- Sgagil Copos 3 ool s ¥
-[2¥ Oyedy A \ Hlgagili b 5 5,90 48 (SOP) s bl (5,5 slaasg, ¥
/2% Y -8 \ o] 5l 5 0lsagil (JyuS Oljgas b olusl F
-IA] Oy - ) Sl Sy iyl O
\ Oy \ <A lgegili b agzlge ;8 (PPE) (60,3 cbili> wljugos &
-1a7 Oy -1z \ Slsagil oy S ppko ¥



http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 ]

Slgagili b J5" steal Jgol (i)l sobie s g Il (i jliel 5 (b FYEY

A Gl A ) S8l slaolStlej] bl 5 (6, pond o3 A
<Ay Sl <Ay oIA- (350 pb) Lo yijge] S50 A
SaS oo cule, sl&islojl Jo 1) 53 M50 5l Soplas’
- S -Iv? e Odegil 53,95 5l bl Y -
) oy ) ) Slsasili b IS Jome 15 SSU 5 gy SIS o 51 izt )
<IVO Oy <A i HEPA) YL L1571 ild 4 jame 00iSe b IS Joee (48,5 5003 NY
-IAQ oy -4 e celie Sl ot a3y ) olyosil (g slaer Y
NS sy -IA% “IA- oASglegl o 5 Lald ) eslizal N
-1ag oty s \ 03039y i) b olKigles 4y 35,5 4 1S ol b olSslosT 5l g5 51 ozl 10
AN Sy SR “/A- O B0 9 6O St bl 5o W Gages NP
\ sty \ <A g LS slpnS o aoslicial (53,8 cbiliz Sl g S Lol rbleai NV
NS Sy -IA% “IA- IS UL 5 g Basd (s VA
\ - \ <IA- Jlgagil b 5 plSia 10 wigb ye slaanyT)d 5l eoliiul ¢ySal 0> 1511
«/AY Shndy <Ay g Ciinnz Slgagil Wlowny 5 Slgegili 5,50 40 Lol (5,55 .Y+

69,8 cblas Slpges

#lsg s sl kappa A CVI CVR

CasS oo oolatl 8lgegil b L5 sl jo 5 sl iSiws 5l Soplas ;)
= 0 gl L0 P P ryé DLNpI

+IAA - 3 <A DA (Neoprene Gloves) s sla iSiws )
Y Doy AYe <A (Nitrile Gloves) J; o la iScws ¥
<IN? oy IAP .I$e (Latex Gloves) ,.ssY slo_iSews ¥
Ohls Y BV I PVC Gloves) wss s sloiscws £
OAYs Y AV A olesed Hobdy AT Cdx 98 Gowde O
- S, < IAY </f- (O pb) b iSCiws Koo glgil £
S0 B wolsegb L )15 s o 1) & )j50 5 i (slaladlons 51 SGplas’

- 3, <A It (Safety Glasses) el slosie Y
/N4 Sordy <IN e (Safety Goggles) o) slo J55 A
+IAQ Sy . “Ipe (ull-face shield) <50 Jol5 Lislxe A
+I¥] Oy “IAY A (430 o) Lo Liblna S50 glgil ) -

S yism IS 4 0lgagil b IS pllim jo ) s slaliblns 5 SGplas
*IA] Oy . \ o Jyers slacsials N
/A Sy AT <A FFP2 ol Y
Ve Oidy <IVY <A FFP3 slaSule AY
oY el vy <A N95 lasule N F
Ve Oidy <IVY <A N100 slocsuls N0
Ve Sy VY “IA- 9 o2l 00iiS ianl b &) gmples Sela NF
<Yy Oy -Iv$ \ Sygoples Seile bl 2l ol s, Y
+IAR Sy - \ g Seilo b g5l parnsy VA
+I¥] Oy “IAY A (W0 pb) g Koo glgsl N
08 (oo oalitil Slgogili b IS plin 33 5 slafudy 5l Seelos 5|
7 gy A- CIA- oRiolesl Jyere dudas igr9, Y+
-[af Sy -/a8 <. o S (gl p g Y
«IAQ Sopdy </q. <IA- anile 5 duge Y

) Sy \ IA S y3s o s ol XY
+IAQ Y . <A NS o s el YE

) oAy ) A Sran by @ 5l VO

) Sy ) ) (G p) Lol S0 glgl Y7

B0 el (V) el Gl 0 59,4059, «SeealST
g cnl b agalye a5 aims oo ol Slides a5 ol

Eony

ST G | 371 [ WS WSOV PRt PP P
4z ooyl b (Jad agzloe (A cnl Jlos 4ol
5 bl bl 0 ax 5 Jid slalase o


http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 |

Bfs

O)Sen o SGaaslss (6 poe bl i

allas (ol 5o (o p3y90 Il ALk a4 &S @Sl
(602 oyl & ax gl dml Jpol (o p sl ol
Sl g Shpde SbUS (owane sl S
Ol aen lpl pl (Shb s ogls & je56 (60,8 Cblas
dyol iz s gl Wlad S5 axgisyge o)lse
(Medlome 9 (e 1557 5 sbewl 5l elgagil b IS (oo
alie 5 08,5 plonl wlllar &jsoa 5 a5 90 abliwsay
plnl o 9,8 Oyl b )85 9 )lge Bi> g 5)l5e
oy JBlas 4y (g 04lge (28 s Sl Sl 8 )T

28,5 plowil adg¥ () jleslinal b lnl 2ls) (o2
39 Sl jsbiie cnl sl bty (n e 5l (Se &S
o el @bl by Sl pole oIl (b
olgS canl oalosls gy oyl 4y (j5SL aS el )l £V -
53y ol 6zl o Al e g (V) sl leda ol
S et Lty Ol el 8 5 iy ey ol
A Al drgs jo SO ol @l Bl paass Al poegdle
15 sl ool il |, Slalllas il (s 5lis 055 5 Loz
S5 sy 511 S Sl sl a5 0l e
Aads Bl Il A g oS cél o

SSe e el B9 Gl sy sl
5 b ool Flsg ST sl ool Il sl s
4 Al s Al e o8 ol Ol i den
ot Sl oezmen el T ogr el sline 4y
1 Se Gl L o s e e 45 51 S5 LU
oS 51 Soged (gl oy ol e s eslizasl o]
el oyl " o9 g3 Sline 4 a5 sgs IV 5l S
(Y6

& 5 A
Ml Sy SB 4w A ax] 4 o4y b

oxd b jshie sln il sl (nl (ow) 2350
olaiwls g0 dolidiun p & jgods Canl s0lel g 0,18 (5,5 5L

S 18
dslllae qu‘ojm

Alos S5 5155 ) o> Cogaze (T ain gl

Slaogili 5l oolaiwl g adgy e ( drd slalae ;o (VA
3 i s S coliSpas 4 az g b g casl ol
Gl b dgzlae axitys g Ll Gl o) alazs (nl
@ axg b« SoolST ladasme jo (YY) canl 05 olge
oS, as vy, sl (Odass .Sl 0eYL
G5 lge gl b agzlse o gl 5y5kd laelliylojl
S ol 4 Zoledye 4 WS ey yo 1) (g sailblio
ol 1) Cdlae cpl O olagod b Ll bl
OVAYXY) dias e

Jsol cole, a5 Klools las Sladzs (Ko &b 5l
STy Srals 4y wilgs go olgesil b )5 plln jo el
aglge LpalS @y g oKisley] lase yo Slge ol
oor Slp (Bleoyee by oeSTes (TT) salxily
(Slidss sbollisle;] o slgegil L 5 eyl Jgol
5 b eked ol ddlle 1A 5l 0e>g
LSS ! Jsel i) sl oyl S il
ol 418 S ool ¢ Slidos slaolSinle;] ;o olgegils

5 oI OWlis ol 9 gt L ol b
5 il gierl 5 5ysldsil b S ye slaglele sl
@ Cews Hlaime dallle wix yo b k] wunjlase
(o 3 o &S N0y 00y sl il sl eslatul g b
Ly oloyge axil @ Jpax ly gl coliSpae
2 ol 8en 3 Diaz-Soler «Y\V Jlo ,o o Joews
Sz slbollile;] cursy cwyp 4 sladlae
LSS tadl Jpol ole e 51 ilal 3 5 550
doliiow y SO 5l oolainl b asdllas cpl aizsls 5 colgegils
axllas ;o oolaiwls jge doliiuws y gwypm (V)) <85 plxl
9,8 ks, ) die),d eha a5 ol lis lag]
2 e Gbas (hpse b JyuS g o laitl
‘_gLQ:oliu.uLo)] ma cul)&o.b 9 Zhang ‘).ilo 6‘4.’JU4.¢O
Ol LT el yy (o2 010,18 (o) 23590 |y e
S s Sy 5 o bl Slpgss a5 ol
LI (YY) wlad 518 a>gi0 90 yieS  aolKisles]
S50 50 walizee slolojle sbwl 5 o )55 51 eolasul
154 ol a5 5 2Dl 2 Slyagil b S tesl Jyol


http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 |

Slgosil U S stasl Jpu o sskin & 150 (st il (o> lo FOB

References:

1. Ahmadi Kanrash F, Omari Shekaftik S, Aliakbar A, Soleimany F, Haghighi Asl A, Ebrahimi W, et al.
Comparative Risk Assessment of Tasks Involved with Nanomaterials Using NanoTool & Guidance
Methods. Journal of Chemical Health Risks. 2021;11(0):0-0.

2. Khan WS, Asmatulu R. Chapter 1 - Nanotechnology Emerging Trends, Markets, and Concerns. In:
Asmatulu R, editor. Nanotechnology Safety. Amsterdam: Elsevier; 2013. 1-16.

3. Omari Shekaftik S, Ashtarinezhad A, Shirazi FH, Hosseini A, Yarahmadi R. Assessing the risk of
main activities of nanotechnology companies by the NanoTool method. International Journal of
Occupational Safety and Ergonomics. 2021;27(4):1145-1153.

4. Omari Shekaftik S, Sedghi Noushabadi Z, Ashtarinezhad A. Nanosafety: a knowledge, attitude and
practice (KAP) study among Iranian researchers working in nanotechnology laboratories. International
Journal of Occupational Safety and Ergonomics. 2021:1-5.

5. INIC. Iran's contribution to the global nanotechnology market. journal of nanotechnology.
2018;252(7):20.

6. Ghafari J, Moghadasi N, Omari Shekaftik S. Oxidative stress induced by occupational exposure to
nanomaterials: a systematic review. Industrial Health. 2020;58(6):492-502.

7. Westmeier D, Knauer SK, Stauber RH, Docter D. Chapter 1 - Bio—Nano Interactions. In: Fadeel B,
Pietroiusti A, Shvedova AA, editors. Adverse Effects of Engineered Nanomaterials (Second Edition):
Academic Press; 2017. 1-12.

8. Omari Shekaftik S, H Shirazi F, Yarahmadi R, Rasouli M, Ashtarinezhad A. Investigating the
relationship between occupational exposure to nanomaterials and symptoms of nanotechnology
companies' employees. Archives of Environmental & Occupational Health. 2020:1-11.

9. Savolainen K. Chapter 1 - General Introduction. In: Vogel U, Savolainen K, Wu Q, van Tongeren M,
Brouwer D, Berges M, editors. Handbook of Nanosafety. San Diego: Academic Press; 2014. p. 1-16.
10.McShane HVA, Sunahara Gl. Chapter 2.4 - Environmental Perspectives. In: Dolez PI, editor.
Nanoengineering. Amsterdam: Elsevier; 2015: 257-83.

11.Diaz-Soler BM, Lépez-Alonso M, Martinez-Aires MD. Nanosafety practices: results from a national
survey at research facilities. Journal of Nanoparticle Research. 2017;19(5):1609.

12.0mari Shekaftik S, Yarahmadi R, Moghadasi N, Sedghi Noushabadi Z, Hosseini AF, Ashtarinezhad
A. Investigation of recommended good practices to reduce exposure to nanomaterials in
nanotechnology laboratories in Tehran, Iran. Journal of Nanoparticle Research. 2020;22(3):59.
13.Alimohammadi I, Salimi F, Rahmani K, Soltani gerdfaramarzi R, Ahmadi Kanrash F. Relationship
between smoking and hearing impairment of automotive industry workers exposed to noise.
Occupational Medicine Quarterly Journal. 2018;10(3):31-9.

14.WHO Guidelines Approved by the Guidelines Review Committee. WHO Guidelines on Protecting
Workers from Potential Risks of Manufactured Nanomaterials. Geneva: World Health Organization (c)
World Health Organization. 2017.; 2017.

15.Gomez V, lrusta S, Balas F, Navascues N, Santamaria JJJohm. Unintended emission of nanoparticle
aerosols during common laboratory handling operations. 2014;279:75-84.

16.CKMNT. Guidelines and Best Practices for Safe Handling of Nanomaterials in Research
Laboratories and Industries. India; 2012.

17.Nanomaterials Safety Guidelines. Kanada: Concordia University; 2017.

18.Gibbs L, Lamba F, Stoxkmeier B, Kojola W. General safe practices for working with engineered
nanomaterials in research laboratories. National Institute for Occupational Safety and Health (NIOSH).
2012.

19.Working Safely with Engineered Nanoparticles. Australia: University of South Australia; 2013.
20.R.T.M. Cornelissen MS-L, M.B.H.J. Vervoort and D. Hoeneveld. Use of engineered nanomaterials
in Dutch academic research settings — Part B: Good Practices. Hague, Netherlands; 2014 January.
21.Freeland J, Hulme J, Kinnison D, Mitchell A, Veitch P, Aitken R, et al. Working safely with
nanomaterials in research & development. 2012.


http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 |

Bes O )Sen 5 StiSs (6 poe bl i

22.Ralf Cornelissen I. Guidance working safely with nanomaterials and—products, the guide for
employers. 2011.

23.Safety O, pdf HAJUhwogPOF-. OSHA Fact Sheet: Working Safely with Nanomaterials. 2017.
24.Lawshe CH. A guantitative approach to content validity 1. Personnel psychology. 1975;28(4):563-75.
25.Colognato R, Park MVVDZ, Wick P, De Jong WH. Chapter 1 - Interactions with the Human Body. In:
Fadeel B, Pietroiusti A, Shvedova AA, editors. Adverse Effects of Engineered Nanomaterials. Boston:
Academic Press; 2012. p. 3-24.

26.Jepson MA, Bouwmeester H. Chapter 16 - Gastrointestinal System. In: Fadeel B ,Pietroiusti A,
Shvedova AA, editors. Adverse Effects of Engineered Nanomaterials (Second Edition): Academic Press;
2017. p. 381-96.

27.Monteiro-Riviere NA, Filon FL. Chapter 15 - Skin. In: Fadeel B, Pietroiusti A, Shvedova AA, editors.
Adverse Effects of Engineered Nanomaterials (Second Edition): Academic Press; 2017. p. 357-80.
28.Poland CA, Donaldson K. Chapter 9 - Respiratory System, Part One: Basic Mechanisms. In: Fadeel
B, Pietroiusti A, Shvedova AA, editors. Adverse Effects of Engineered Nanomaterials (Second Edition):
Academic Press; 2017. p. 225-42.

29.Simko6 M, Mattsson M-O, Yokel RA. Chapter 12 - Neurological System. In: Fadeel B, Pietroiusti A,
Shvedova AA, editors. Adverse Effects of Engineered Nanomaterials (Second Edition): Academic Press;
2017. p. 275-312.

30.Schulte P, Leso V, Niang M, lavicoli IJTI. Biological monitoring of workers exposed to engineered
nanomaterials. 2018;298:112-24.

31.Asbach C, Alexander C, Clavaguera S, Dahmann D, Dozol H, Faure B, et al. Review of measurement
techniques and methods for assessing personal exposure to airborne nanomaterials in workplaces.
2017;603:793-806.

32.lavicoli I, Fontana L, Pingue P, Todea AM, Asbach CJSotTE. Assessment of occupational exposure
to engineered nanomaterials in research laboratories using personal monitors. 2018;627:689-702.
33.Zhang C, Zhang J, Wang GJJon, nanotechnology. Current safety practices in nano-research
laboratories in china. 2014;14(6):4700-5.

34.Mohammadbeigi A, Mohammadsalehi N, Aligol M. Validity and Reliability of the Instruments and
Types of MeasurmentS in Health Applied Researches. RUMS_JOURNAL. 2015;13(12):1153-70.


http://dx.doi.org/10.18502/tkj.v13i3.8197
https://tkj.ssu.ac.ir/article-1-1140-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tkj.v13i3.8197 |

Slgosil U S stasl Syl o sskie & 130 (st il (o> lo FVEY

Design and validation of a tool to assess the safety principles of working
with nanomaterials in nanotechnology laboratories

Omari Shekaftik S', Mohammadi S? ZareipourMA?®, Haghighi Asl A%, Soltani Gerdefaramarzi R®
Ahmadi Kanrash F**

! Department of Occupational Health Engineering, Faculty of Public Health, Iran University of Medical Sciences,
Tehran, Iran

2 Department of Biostatistics, Faculty of Public Health, Iran University of Medical Sciences, Tehran, Iran

® Health System Research Unit, Health Center of Urmia, Urmia University of Medical Sciences, Urmia, Iran

* Faculty of Medicine, Urmia University of Medical Sciences, Urmia, Iran

® Industrial Diseases Research Center, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Abstract

Introduction: The unique properties of nanomaterials, in addition to their applications in science and
technology, can be a threat to human health and the environment. Exposure to these materials may occur
in workplaces or research laboratories. It can be said that about half of people with occupational exposure
to nanomaterials work in academic environments and laboratories. So, the present study was conducted to
design and validate a tool to investigate the principles of working safely with nhanomaterials in research
laboratories.

Materials & Methods: The tool was designed using reports, instructions and articles related to " Methods of
working safely with nanomaterials". The validity of the tool was assessed using Lawshe method by
calculating CVI and CVR. The reliability of the instrument was evaluated using Cronbach's alpha
coefficient and kappa coefficient.

Results: The tool was designed in 5 sections: "General Information", "Transportation and Storage of
Nanomaterials”, "Engineering Controls”, "Administrative Controls" and "Personal Protection
Equipment”. After validation, 5 items did not get the necessary points to stay in the tool and were
removed. The Cronbach's alpha value for each section of the tool was more than 0.80, indicating that the
was "appropriate".

Conclusion: According to the results, it seems that the tool studied in this study is compatible for the
designed purpose and is ready to be used as a questionnaire or checklist.
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