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ABSTRACT

Introduction: Workplaces often contain potential risks, such as exposure to toxic chemicals. Conducting
a thorough health risk assessment helps employers recognize these dangers and implement necessary
controls. In the 20th century, modern risk assessment frameworks began to be established with the rise
of public health agencies.

Material and Methods: The present study is a narrative review. In order to obtain necessary information,
Persian and English texts were searched in Web of Science, PubMed, Scopus, SID and Magiran databases.
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Keywords such as “health risk assessment”, “chemicals” and “nanomaterials” were used in this study.

Results: Both quantitative and qualitative health risk assessments play critical roles in occupational health,
with each method providing different levels of depth and accuracy depending on the situation. EPA Model,
Monte-Carlo Simulation, Physiologically Based Pharmacokinetic (PBPK) Modeling, Quantitative Structure-
Activity Relationship (QSAR) Models, Probabilistic Risk Assessment (PRA), Life Cycle Impact Assessment
(LCIA), and Biologically Based Dose-Response (BBDR) Models, are among the most important quantitative
methods for assessing the health risk of chemicals. COSHH Model, ICCT Model, ICMM Model, Australian
Model, and Romanian Model, are the most important qualitative methods for health risk assessment
of chemicals. In addition to the quantitative and qualitative methods, semi-quantitative methods like
Singapore Model, LEC Method, and SEP Model, have also been proposed for assessing the health risk of
chemicals. The preference for qualitative over quantitative methods in the risk assessment of activities
involving nanomaterials stems from substantial uncertainties, limited data availability, and the unique and
complex behaviors of nanomaterials in the workplaces.

Conclusion: Overall, the evolution of health risk assessment methods reflects a continuous drive towards
greater accuracy, reliability, and relevance. As we continue to innovate and expand our knowledge, the
field is well-positioned to address the complex and evolving landscape of chemical and material risks,
ensuring the protection of human health and the environment.
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1. INTRODUCTION

Health risk assessment (HRA) is a systematic
process used to evaluate the potential health risks
posed by exposure to hazardous substances or
conditions in various environments, including
workplaces. In general, it involves identifying
hazards, estimating the likelihood and severity
of health effects, and determining appropriate
measures to mitigate or eliminate risks. The
ultimate goal of HRA is to protect individuals’
health by providing a basis for decision-making
regarding safety policies and interventions.

In occupational health, HRA plays a critical
role in safeguarding workers from exposures to
physical, chemical, biological, and ergonomic
hazards that can lead to diseases, injuries, or long-
term health issues. The workplace often contains
potential risks, such as exposure to toxic chemicals,
harmful radiation, extreme noise, or unsafe
machinery. Conducting a thorough HRA helps
employers recognize these dangers and implement
necessary controls, such as personal protective
equipment (PPE), engineering controls, or changes
in work practices, to minimize health risks.

The necessity of health risk assessment in
occupational settings is underscored by regulatory
requirements, ethical obligations to ensure worker
safety, and the financial implications of workplace
accidents or illnesses. Proactively managing risks
helps reduce absenteeism, increase productivity,
and enhance overall workers” well-being. Through
regular assessments, employers can not only comply
with safety standards but also create a healthier and
more sustainable work environment.

2. MATERIAL AND METHODS

Thepresentstudyisanarrative review. In order to
obtain necessary information, Persian and English
texts were searched in Web of Science, PubMed,
Scopus, SID and Magiran databases. Keywords
such as “health risk assessment”, “chemicals” and
“nanomaterials” were used in this study. A literature
review was conducted for documents published
until 2023. Information was extracted from various
sources, including scientific articles, reports, guides
and the mentioned databases. Among the search
results, the documents that had titles and content
unrelated to the subject under investigation were
removed after being read in full. The remaining
documents were thoroughly reviewed.

890

3. RESULTS AND DISCUSSION

The roots of HRA can be traced back to the 16th
and 17th centuries when scientists like Paracelsus
and Bernardino Ramazzini laid early foundations
by examining occupational health hazards in
miners and workers. Bernardino Ramazzini,
an Italian physician often called the “father of
occupational medicine”, published “De Morbis
Artificum Diatriba” (Diseases of Workers), In
1700, which is one of the first treatises identifying
occupational health risks across various trades.

Occupational health risk assessment has evolved
alongside industrial and scientific advancements. It
began with recognizing the harmful effects of work-
related hazards as early as the Industrial Revolution
in the 18th and 19th centuries. The large-scale shift
to factory-based labor led to severe occupational
diseases, with early examples including miners
exposed to lung diseases like silicosis and workers
in textile industries affected by brown lung disease
(byssinosis).

However, In the 20th century, modern risk
assessment frameworks began to take shape with the
establishment of occupational health standards in
response to growing concerns about environmental
pollution and chemical exposure, such as with the
discovery of DDT’s environmental impacts. The rise
of public health agencies, like the U.S. Occupational
Safety and Health Administration (OSHA) in 1971,
and the publication of threshold limit values (TLVs)
by the American Conference of Governmental
Industrial Hygienists (ACGIH), helped formalize
occupational risk assessment. These frameworks
consider the probability of exposure to chemical,
physical, or biological hazards and evaluate the
potential adverse effects on workers’ health. Over
time, occupational health risk assessment has
expanded to incorporate toxicology, epidemiology,
and industrial hygiene.

While occupational health risk assessments
encompass a broad spectrum of hazards, including
physical, chemical, and ergonomic factors, the
assessment of chemical hazards has garnered
significant attention. This heightened focus stems
from the inherent nature of chemicals, their
potential in acute and chronic health effects, and the
widespread use of chemicals in various industries.
Chemicals can directly interact with biological
systems, causing immediate or delayed damage
to organs and tissues. Moreover, their long-term
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exposure can lead to chronic diseases like cancer,
respiratory problems, and neurological disorders.
The potential for significant health impacts, coupled
with the complexity of chemical interactions and
the difficulty in predicting their long-term effects,
makes chemical hazard assessment a critical area of
concern for occupational health professionals.

Quantitative or Qualitative; that is the question
Health risk assessment of chemicals in
occupational settings is crucial for identifying,
evaluating, and mitigating risks endangering
workers exposed to potentially harmful substances.
These assessments can be broadly divided into
two types: Quantitative Health Risk Assessment
(QHRA) and Qualitative Health Risk Assessment
(QLHRA); both play distinct roles, utilizing
different methodologies to understand the potential
risks from chemical exposures in the workplace.

QHRA is a systematic approach that uses
numerical data and mathematical modeling to
estimate the risk associated with a particular
chemical exposure. The main steps include hazard
identification, dose-response assessment, exposure
assessment, and risk characterization. The result of
QHRA is usually expressed as a numerical value
indicating the probability of an adverse health
effect occurring in each population.

QLHRA involves a more descriptive evaluation
of chemical risks. It often relies on expert judgment,
past experiences, and available descriptive data
rather than numerical modeling. Qualitative
assessments often classify risks into categories
such as low, medium, or high, based on factors
like toxicity, level of exposure, and workplace
conditions. This approach is used when sufficient
quantitative data is unavailable or when a quick,
general evaluation is needed.

Historically,  qualitative = methods  were
developed before quantitative methods. In the
early 20th century, before the availability of
comprehensive toxicological data and advanced
analytical techniques, risk assessments relied on
subjective and qualitative judgments. Occupational
health practitioners would use their experience,
historical data, and case studies to evaluate the
hazards posed by chemicals.

In the latter half of the 20th century, with
advances in toxicology, epidemiology, and statistical
modeling, quantitative health risk assessments
gained prominence. Regulatory bodies, such as
the Environmental Protection Agency (EPA) in
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the U.S,, started using more refined quantitative
methods to derive permissible exposure limits
(PELs) and to model dose-response relationships,
especially from the 1970s onwards.

Health risk assessment of nanomaterials

Risk assessment of activities involving
nanomaterials presents unique challenges due to the
novel properties of these materials at the nanoscale.
While quantitative methods aim to provide
numerical estimates of risk based on measurable
data, qualitative methods rely on descriptive
analysis and expert judgment. In the context of
nanomaterials, it is often considered better to use
qualitative rather than quantitative methods for
several reasons; nanomaterials are diverse, and
many have not been extensively studied. There
is a lack of comprehensive toxicological data on
their health and environmental effects. Measuring
exposure levels to nanomaterials is challenging
due to their small size and the lack of standardized
detection methods. This leads to insufficient
quantitative exposure data.

Nanomaterials exhibit properties different from
their bulk counterparts, affecting their reactivity,
bioavailability, and toxicity. These properties can
change depending on factorslike size, shape, surface
area, and coating. Nanomaterials can undergo
transformations (e.g., aggregation, dissolution)
that alter their behavior, complicating quantitative
assessments.

Interactions between nanomaterials and
biological systems are not fully understood, leading
to uncertainties in dose-response relationships.
There is no consensus on standardized methods
for measuring and characterizing nanomaterial
hazards quantitatively.

Traditional models may not accurately
capture the nonlinear and complex dose-response
relationships of nanomaterials. Without reliable
quantitative data, setting scientifically sound
exposure limits or thresholds is problematic.

Qualitative methods support a precautionary
approach by acknowledging uncertainties and
focusing on preventing harm despite data gaps.
They allow for the integration of expert judgment,
stakeholder input, and contextual factors that
quantitative methods might overlook. They also
emphasize identifying potential hazards and
implementing control measures without requiring
precise quantification.

In summary, the preference for qualitative
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over quantitative methods in the risk assessment
of activities involving nanomaterials stems from
substantial uncertainties, limited data availability,
and the unique and complex behaviors of
nanomaterials. Qualitative methods provide
a pragmatic and precautionary framework
to evaluate risks, prioritize safety measures,
and guide decision-making processes when
quantitative analysis is not feasible or reliable. By
adopting qualitative methods, organizations can
responsibly manage the uncertainties associated
with nanomaterials, ensuring that safety remains a
priority while quantitative methodologies continue
to evolve.

4. CONCLUSIONS

The evolution of health risk assessment
methods has been a journey marked by significant
advancements, shifting from largely qualitative
approaches to more sophisticated quantitative
methodologies, and expanding the scope from bulk
chemicals to encompass nanomaterials. Initially,
health risk assessments were primarily qualitative,
relying on expert judgment, historical data, and
observational studies. These early methods, while
valuable, often lacked the precision and predictive
power needed for comprehensive risk management.
As scientific understanding and technological
capabilities advanced, there was a gradual transition
towards quantitative methods, which incorporate
statistical analysis, dose-response modeling, and

[ DOI: !502/1 hew.v14i4.18331 |

exposure assessment. This shift allowed for more
accurate predictions of potential health impacts,
enabling Dbetter-informed decision-making in
regulatory and public health contexts.

In parallel with this methodological evolution,
the focus of health risk assessments has broadened
to include emerging materials, particularly
nanomaterials. The unique properties of
nanomaterials, such as their high surface area-to-
volume ratio and novel reactivity, have introduced
new challenges and complexities in risk assessment.
Traditional methods, designed for bulk chemicals,
often fall short in capturing the full spectrum of
risks associated with nanomaterials. Consequently,
there has been a concerted effort to develop and
refine specialized techniques that account for the
specific characteristics and behaviors of these
materials. This includes the integration of advanced
analytical tools, such as high-throughput screening,
in vitro and in vivo toxicology, and computational
modeling, to provide a more comprehensive and
nuanced understanding of the potential health
impacts of nanomaterials.

Opverall, the evolution of health risk assessment
methods reflects a continuous drive towards
greater accuracy, reliability, and relevance. As we
continue to innovate and expand our knowledge,
the field is well-positioned to address the complex
and evolving landscape of chemical and material
risks, ensuring the protection of human health and
the environment.

Journal of Health and Safety at Work 2024; 14(4)


http://dx.doi.org/10.18502/jhsw.v14i4.18331
https://journals.tums.ac.ir/jhsw/article-1-7091-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

[ DOI: 10.18502/jhsw.v14i4.18331 ]

QO-AAG Oladw 1I€e 1 plinns) /1€ sylaid /1IE sla

3150436 G I g0 3 2 o3lbowd g0 GibhAgt S (5303

1933 3000 105 & g (5 iz Ly Fo0l) s ouile MK Jlos M Ssasll (g pos bl piw

Ol Ol (Ol 8 Sy pole olRails woutlagy saSails IS (el 5 (sl 4> cedlagy (guige 09,5
Ol Ol Ol (S pole oSl pbgzmiils (oole Wi 55T
Olnl gl gymls (Ko pole olSiils IS 5 bapme Codls Dlipdons 555"
Olnl dngl e )| (Sigy pole olStsls cridlags 0aSlails glad > gy (i 03,57
OlrlOld «olnl (Sigy psle olStils coedlagy aaSasls LIS (sl 5 (6l 48> cilag (gnigs 09,5°

VEF/UTA oy g U AEXIVINE (el o g b

onds =

S5 plodil aid com (olond Slge b dg2lae yazmen (gl 0gdll s glls Clél (65 sla Laoeo tdonde
¥ sl JyS szl g dlge cnl 5l (36 99290 lilas plulids glinl, 5o (hle 38 & (ilage Sy (2L
o Slge (il Sy ()l sle s, (e 5 (g e anlllas (l bl Bas IS o0 SeS
Sl g (o8 gte sziar Y Sl S jslares sl (1l 5900 Su p2l> gl B (095
SlelS 51 g ol jo .ol ploxil Magiran 3 Web of Science. PubMed. Scopus. SID osls (sla oKL o
el 00l oolaw! «nanomaterials» 4 «health risk assessment». «chemicals» siile (galS

Blse ohaw (b9 2 4G jska o o (ol Cdls )3 (sagen (A (S8 9 (505 (Sl Sy (Sl L 4By
o 5 Chge (gilucds (e Jow ((EPA) cus b 5l cbbla> u,....'»lji Jow e ol 1) cds g Ges
o b5l QSAR) cullad- Lol oS alafy sla Jow (PBPK) (659050 58 1 Sive St 95 Lo )13 (g5l Joko
O e aloz 5| BBDR) (655l 2 (sien Gslyj90 Jan 3 (LCIA) (S a3 52 3l oo (PRA) Jloi
&S sl g, e 3l Slogy Joe g Wil Jue ICMM . Jow ICCT Jow (COSHH Joo ¢ oS (sl g,
St oloand Slge dilags Sy y b5l sl (o5 dad S ig; 5 SEP Juw g LEC g, 9K Joo g
odzr g 8,84y astie (sl )lid) 5 Wosls 4y Sgusme (cwyiws ( Sl s ool o wlul glacialad suc
Glacudled Sy (bl 0 (o5 (6la gy 4 S (25 sla gy Cumm )l o ()5 slalaoma 50 Slgegil

ol 00 é‘}nyb a .‘05.\].9

Ol ez 50 gy &8 > S oatms i sidlage Sy (2l sl g, JolS5 o IS jskas 16 S dea
ol sy Gbs e il (1555l g oBeSl b plKes .l LQJ—I yidis L5l g ylicalol llls (s el
Loz g ol Coodls jf Cblas yonad g (oleonds Ol ez Joou Jl> 50 g 0suzey il gl 4 Saw; 61y 55

S Sgo Control Banding aesl o sleas Slpo o Liligs Ky, b5,/ 253N Ol =

neda.mehrparvar@gmail. com 435 Jgtma sdinm g5 Scig Sl Cany #

)5 oyl g Calbrlagy aslilins


http://dx.doi.org/10.18502/jhsw.v14i4.18331
https://journals.tums.ac.ir/jhsw/article-1-7091-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

[ DOI: 10.18502/jhsw.v14i4.18331 ]

cpb dad il S, byl e 0
5 et (St Jelge alex 51l 5l ang
et Sy Sl xS 2 0 1) (SeegisS
5Syed Gl (V) Sl 00 87 053 |y ool 4z
sl iy 51 26 e loand Sl 15 Cpale 51 s
03y oolauwl 5 oDl oo g ol Sl Sl olowl (6l
lond dlae (A) cwl @l plo o ol
Jolss (S35l Sl L roinns j5b & 03155 o0
5 plul 4y poje b ol lods cely g ail ails
L Sae Ysb agzloe pl pogdle (V) Wgd lacdl
Ol wiile (a3e slacs,lory 4 yonie Wil oo il
ol Jewsly 05l cmae OS] g cwts OISCie
5 Jab (Faz bolpen bl p azgs 5 0l
IR PRV FRGA o) DS SO SR S\ PO PO Y P-4
e S So 1) oleend olge Sy b)) o]
() Sl 0,5 Jad glad > cuslagy laasie ¢l
@bt dlge (o5 Sl S (2L

woils a5 Sl (gzediz g etz wmlp S
Geos S0 g 0dynS sboodls (3ds oale Jlow
Jobs sl opl col a5 (i Sl S
5 Sl 4zl b))l i lerd Ol olulis
Ol oz g oedl p (Jloto SIS i ¢ hasone
() dgdise (Sumazr s sloog,S (5 iyl
g aiile) agrlge alidee (b s ( siloot Sl5o £555
Smroz g (69,8 Slaglas § (pukitue wled b 138 (O]
2 opdle a5 oo Fodazm 1) laol )l cal el o
SllasMo g ¢ sode glacoahad pac daosls adlg oy
»ledoe g 25 slrosls 5l eolatul jo IS
Sl syl ol slybs 5 FopS
«Sidgodnl (oulidp plaasie (le glats)ole

9 33 23, S il (sl aacin ; pole g oLl
308 W, 0529 5 (Shly s g o L (005 A

1o W s /1€ a)ladd /11€ s)a (5 (ianl § Cublagy aslilind

oh)Ban g Sadidh (spac blyiw

doddo =

1 Loglons 45 it 5T o _tlgy ol blbio
EnobisS 15 sl 5K g i bl ) 4 ol 3l oDl
Sty ) (1) 0L (6l sz |, layT el
&l 45 ] Sl 0] 5 K, (HRA') Ll
L oolge b agrlye 5 o000 (siilage ogdlly iz L5 )|
oo aloz il gl o SUjhs Lyls
Jolis aisT,8 (B b A (V) 098 oo oolaiul (S
ot Sl B 5 Jlais] 051y el yhs ololid
Sl ol i b alS gl canslio Lol (pass
1) L oLl codl 5| cbili> HRA g5 G
OMSlae g brcawlow 3,50 10 (6,5 el 1y ol
(V) cenl (ciay]

Cladlors jo coge LB HRA (glad > cilags 5o
ot S S b sl o S S
@ peie wlgi oo a5 WS oo Ll (Seagist | 5 (S5l
ol il IS Lo igd tblags Jlas 5 lags los:
a5 o (pluon b aglye il ogilly & Las
ol YT e b g ayad ghio g o oS as
WS o S eyl 4 LelS HRA alosil (F) o
silo p3Y (gla S g 08,5 ololis |, olybs ol b
y wiige gla S (PPE) (g0,5 cbli> Sljgos
by Bl @l 1) )5 slaoged jo Ol
() w8 12l (il slosiw,

Slaluze ;o ilag Sy 2b,l plnil 09,0
ol gl BB Slagas o ogls Sl |, Lis
b slaglen Jbo slassly 5 (5,5 cwdls ]
ot lS d Sy, Jlab g e S o s
S5 IS IS o, a5 s o g
5 6 a5 splize slool) Gk 51 5
L wiS cyle, |, bl glesluliol aslg
S5 sl il 5 ol 65 e s e
()

1. Health risk assessment
2. Personal protective equipment

AQE


http://dx.doi.org/10.18502/jhsw.v14i4.18331
https://journals.tums.ac.ir/jhsw/article-1-7091-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

[ DOI: 10.18502/jhsw.v14i4.18331 ]

3158030 G QG slgs §) 20,3000 slgs ¢ Iiklagy Guny) (L))

ol ol sl JolS5 pale 5 iane sy
sl Llgl yo 8 51 sb alblbe csls b8
S L(V0) o )"LéT AV g WA a3 0 eio
SIS (G50 o 4 &S > 50 elkeS
Ol Al sladiges ad wals ik slacs Lo 4 e
P o &S ab edalie lamisas leys Lo le
W09 g jeSekew diibe (g9, sbagslen 4
a) Solew 3l Sl a5 (2ld mlio T (izren
OV F) 5098 (L jgiamn) (Sloged
Slogz)lr & dg pn 02 0 (Jb Gl L
cunlage gl labind obml b y0e Sy U3
S5l )50 55 eanald Sla LSS @ Gy 5o e
@S il (alrerd Slge b a2lye 5 (anelens
W25 55 IS 4 g9,0 DDT armalenyj Sl
il soges Culilags la sl e (VA NY)
(OSHA") casxo VLI Lod cuilage 9 (sl o)l
(TLVs") asbew! dgd> wolde jlizl 4 NAYY o jo
$Hsd srie ol Siilag 00l il S g
2,5 SaS S, byl Hud cewwy 4 (ACGIHN)
(bt Shhs b agzlye ol loog )l 0l
oollasl Sl 55 8 5S o J5 )0 1) (Soielom b (So
SBIS LS e b)) OIS el p ) sl
g a8l S (b (bl S,y bl ol
5 S Sl g Siglgenm] (ol Jold

Ieww! (ol dlins R N
sl o olosd dlge Silagy S, 2b5)
lp ohblre 2als 5 oLl (olubls @l b
Wiwd SUjhs ogdll olge om0 y0 a5 JIFIS
s 4 olgiee |y bl cpl 0% cul spe b
g Sy (o5 (2b55 05 S 55 90 43 (IS

1. Occupational safety and health administration
2. Threshold limit values
3. American conference of governmental industrial hygienists

AQo

rol ygpe dalllas 50l S azsl 4 2y L

& obead olse il Sy 2Lyl b,
Sglis dagl glgl daghs, Jsmo (Fu)b e Jold
ol Slgegil 5 Jgone (pliond Slge San; 25

sl 438518 (om0 g S 300

Mooey =

L oas el (ulyy hoye asllhs o ol iy
Slge il Sy 2l slagtsy ewsn S
e 0 s bt sl 2585 ol ploart
2 eSSy ) G e @Y g (SS
3 SID Scopus PubMed Web of Science (sl
ole S9 H9ige 5| uizres b plxl Magiran
5 asdlas cpl jo al ai8,§ o e Google Scholar
.'chemicals" ."health risk assessment" o lS” ololS
g plil sl oy T slacdol e § 'nanomaterials”
Aot § 041 gloj Cudgazme ey garies b oolaiul
5 laloal, «oli)|F oo EYlEs ol sliwl gl
a o pshine 45 p3¥ oSl 2l gl (gl lao stz
285 )5 olital 5,90 canlllas Clanl

basl =

e a7

Wos V8 sland o Ol |, HRA slaasy,
g ooy asile (Slaressls o5 (Slej 10,5 b,
ks gy bl ol adsl slaasly (25lely 50,6 5
Stk OIS 5 plasane ol jo Al cblage
ol el as LIS S o osbel,y g0l wais S
De Morbis» bl co <5 Cb jo» lgie 4 |,
Jl 0 1, (05,5 sles ) «Artificum Diatriba
oS ol gleals) gl 51 (S as o8 Jass VY.
wlolis Gl Jelaw jo 1) Ld cwdle @l bl
) wS oo

plen o LS o Jad cudlagy S, obj))

11Ce 0 Bus) /1€ a)ladds /11E sla )5 (el § Cublagy aslilnéd


http://dx.doi.org/10.18502/jhsw.v14i4.18331
https://journals.tums.ac.ir/jhsw/article-1-7091-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

[ DOI: 10.18502/jhsw.v14i4.18331 ]

dgzlye lme spa gl ol logy oo
ad l ohigar wl—ies Luls; sile e 9 (PELS)
(VF) W08 w40 VY-

3,90 50 glos S Clél g > slosls 4, QHRA
Sk Eeliies Ll 5 aloe zobliw (lierd Coon
5 Sl aslg Wb oS L oleosls 4 asp 13 plogls
= O e 2l slade sl eslitul el el
3 6 yeS slaesls 44 QLHRA (YD) cuwl oS,
sl o 1) el (S cagee Dledlbl 4y g o)l
IPORIIT-SU. PUSNP R FER LSRR PN S LY KIPLY
skl g pobey QHRA Ll sbe wasl (55020
Jeligr 25 daools (lmezr Jolis 5 ol 35 wbie
eVl ghw a4 ks o5 cwl (L2 siledse s
logos QLHRA s)bs Jlslre &)0d 5 paass
adsl 65y sl g Cenl Fosle g Jan a8 S
QHRA .conl cslin dgaze molin L olociadse b
5 o ) o5l S 31 (8 fsle 5 3030 (rmas
2 Es5 5 Slograe daobin S @ pliges Ll
L QLHRA )by 5 o |y obcaslad soe daosls
s ol 505 (o5 Gl @ |y Sy Sl @ 4z
2 e sl ol el B g S oo uny
SRCIR WSVt JER R PN SWe
OLS odezmy a2lye g )biw slp ongn |) S
(V) sy

Stlige 0 i eaas JSO 4 QHRA ojg !
B oy a4 RS o S8 osliiul 590 (slas >
Syge (G g osls (e el slaol))l &5
5 00 S jebar mlio 5 (U8 laguilsl el 5L
e Sga s s ofgay |; QHRA sloasylss
5,5 Jowe o sl lacusgase slzl capzlge
olial wias e ez ol b Gl I il
GrE8 luwe 1p) sl 03,5 i, QHRA
Golwolailinl @ g A o e2ld 6 S el lp
@iz slogidn 3 Jad agzlye lacasgame

4. Permissible exposure limits
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1. Quantitative health risk assessment
2. Qualitative health risk assessment
3. Environmental protection agency
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1. Hazard quotient

2. Reference dose

3. Environmental protection agency

4. Physiologically based pharmacokinetic

5. Quantitative structure-activity relationship
6. Probabilistic risk assessment

7. Life cycle impact assessment

8. Biologically based dose-response
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1. Exposure concentrations
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2. Control of substances hazardous to health
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1. Classification, labeling and packaging of substances and
mixtures
2. Safety data sheets

11Ce 0 Bus) /1€ a)ladds /11E sla )5 (el § Cublagy aslilnéd


http://dx.doi.org/10.18502/jhsw.v14i4.18331
https://journals.tums.ac.ir/jhsw/article-1-7091-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

[ DOI: 10.18502/jhsw.v14i4.18331 ]

Crrogi 5 gleld (Sog e iy (glacinl wsle)
Wigld o

ol osdise aie gyl o ly agzlee -
Jaie g laore 0 oleowd oole cald pess Juli
agzlye 1L ol Son 331 a8 el (6l slions ools
Aol asls

L agzlse (2 50 )k Wiz g Do 4z ol 3l Al -

i d

collasl Sl g (oleands oolo 590 (o LI |-
oolawl Jolds Cdel 5 a0 ] 09l co (s QT 3 el
Sldlas § SG5edgmenl loools ¢ Sl Sladllas
o> sl oleawds oolo LT aS 04 o asuive -
e 2 0 b (@l Ol g Mie) 39, g0

Sy 3550 sl a3 hogi 5 gzl (23l -
Sl Jlisl amsbre Jols cpl igdca oS
Lol agzrlye St Comaz 50 (SLilag oglladl

oslawl 050 Dlog 0 g Wosls ;o lacealad sue -
Skl Sy 4l sl oe (05 5 (2lelid (b)) o
S o S8 Sy (05512 (el

5 bShw) 2o oax)ly 0 S,y eSS -

S35 el 4 B &gl o 00lo 18 claizl sla b))
(D) &S S8

Copde b 2ol slp obasiliwl ang -
AR J.x:l.u.: Ju‘y‘;o W) @Lwl.».w Lgl.bu_iw.s)

6‘5)5 cblas> Q‘H. T gwdife 6L‘°Jf3-‘5 sk;'{)Ua'J
Al olands olge 3l eolaiul grogds o Ol b

1o W s /1€ a)ladd /11€ s)a (5 (ianl § Cublagy aslilind

oh)Ban g Sadidh (spac blyiw

slanie 5 Golen slajy, ol axes 5 5 s
(DY) 3580 559 0t IR 5 (ol slacell e
OO Loy ) A Sy @50 bl o Koo )
3,8 (K SU s slge 8,50 40 380 ciay] Sledo!
Al e 5o (Gl 4 ddees Sal (See &S
ollas Slulls o aass 4 COSHH bl sl
A Sl e a5 040 LS apzlee Gla e S0
&l 4y 5Ls COSHH Lol asils 5l caass idls
Wlgioe a5 o)ls sazme (L)l 5 (Sleyjgsn ¢ petane
Sl oSS S5 oty dafSpenS ol

(P aaly sl 5 Jbe pubie sl

ICCT _Jo -

wlbond olge ax LG JuS Sl aas b,
byl g a8 el gilele 0 80,, S ICCTY)
Sope 3 2b5)l Slr @lierd Slge (blage S,
alize olond dlge b agzlye b badpe Oljlas
SO laaie; )o o 4y (hg) cnl 0gd e eoliin]
aS 0gd Juol> lebsl U sl dn coges ullige 4
St o8 byt Sl bl o Slye oo
(OY) &S sod ooyl ey 5 Jaors g Ll Cedls

Alis 53,54y 5

Slge 3l (295 b B lerd ool (pn -
gl 2l cel 8 a8 olard

32 Galare alox 1ol o e e -
aile) agzlye SIS g axzloe slogy liw Gl (5 5ee
(sras Somw 2y b o

SHldiens ol 050 y0 Wodls (gyglanz -
Il ol glp ol Jemily S0 6l oleans ooble
(ON) cds 5 wgllaols

ag>lpo b,/

1. Integrated chemicals control toolkit
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