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s

Mo substance selected

52 | Mo substance selected
53 | Mo substance selected
54 | Mo substance selected
55 | Mo substance selected

56 | Mo substance selected

57
58 | Mo substance selected

Mo substance selected

59 | Mo substance selected
51

O S ) LS
e e e T e )

No substance selected

Search criteria Erase all
Search List.

Mixture's composition

1st level : Analysis of additivity based on general references

o substance selected

2nd level : Analysis of all forms of interactions based on original scientific literature

o documentation available for selected substances
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| Carcinagenic substance accarding to ane ar mare recognized scientific hodies.
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Acetonitrile { CA5:75-05-% )
{cice

T
S

Occupational exposure li
STEL: 60 ppm; 101 mg/fm>
TwA: 40 ppm; 67 mafme,

amio Kol by b

Cancer o
alio il il o,

ACGIH: A4, Ref: 1. d 51095

Classification
3 : Lower respiratory tract involvement
Relevant effects : Lowar ragpiatary tract intation
Impairment of oxygen transport
Relevant effects : fvtochrome oxidase fabibition

U asline &l 31 Canw o
2N dlgo

Unusual work schedules
Code : 2
Daily adjustment

Metabolites
Cyanide. CAS: 57-12.5. Ref: 2, 3, 6.
Formaldehyde. CAS: S0-00-0. Ref: 2, 4.
Hydrogen cyanide. CAS: 74-90-8, Ref: 1, 4,
Thiocyanate, CAS: 302-04-5, Ref: 1, 4, 6.

Action mechanisms

« The toxic effects of acetonitrile are attrbuted to the metabolic release of cyanide via hepatic metabalism; cyanide in turn acts by inhibiting cytochrome oxydase and thus imipail
celular respiration. Ref: 3, 4,5, 6
« The action of acetonitrie does, to some extent, reflect the metabolism of cyanide. Ref: 1,

Elements of toxicokinetics
« Aratonitrile is absorbed through the skin, Ref: 1, 2, 4, 7.
* Blood clearance t% in humans = 30 h., Ref: 2,
+ Blood clearance t% in mice = 8 h. Ref: 2

Toxicological remarks
« Concentrations that may induce taxic marifestations in humans are likely to exceed 249 mg/m? (S00 ppm). Ref: 6.
+ Acetanitrie metabolism is inhibited by carbon manoxide andjor by ethanal. Ref: 4, &
« Acetonitrle can produce the same effects as cyanickigue acid (HCN), but symptoms develop mare sowly, Ref: 4, B,
« Simultaneous administration of carbon tetrachloride reduces the metabolism and thus the toxicity of acetonitrile, Ref: 2,
« Simultaneous administration of acetone reduces acetonitrie toxicity, Ref: 2, 4,
Effects
« Cytochrome oxidase inhibition{ ¢4

Documentation

- Species: Hurmans. Ref: 3, 6
« Lower respiratory tract irritation{ ©3 }

Documentation

- Species: Woluntesrs. LOAEL: 67 mgym®. Exposure conditions: During 4 h. Remarks: Sensation of conling in the lung and sight tightress in 1 of 3 volunteers
Data are considered limited. The proposed TLY by ACGIH was based on these results, Ref: 1, 4.

- Species: Humars, Ref: 2, 3, 5.

Bibliography
1. American Conference of Governmental Industrial Hygienists, TLWs and BETs with 7th Edition Documentation CD-ROM. Cincinnati, OH: ACGIH Worldwide, 2012,
2. Deutsche Forschungsgemeinschaft. Occupational toxicants @ critical data evaluation for MAK values and dassification of carcinogens @ Violume 19, weinheim, GE:
Wiley-wCH Verlag, 2003,
3. Hathaway G, Proctor WH, Chernical hazards of the warkplace. Hoboken, NI: wiley, 2004,
4. Institut national de recherche et de sécurité, «acétonitrile», Fiche toxicologigue N° 104, Edition 2004,

5. International Labour Orgarization. International Chemical Safety Cards, ACETONITRILE (ICSC 0088, June 2011). <http:fwww io.org/dynficsc fshowcard.homes.
20121210,

6. Lauwerys R et al. Toxicologie industrielle et intoxications professionnelles. Paris: Elsevier Masson, 2007,
7. Mational Institute for Occupational Safety and Health. NIOSH pocket guide to chemical hazards. Cincinnatl, Ohio: NIOSH, 2007,
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Products for which there is documentatio) the original scientific literature

* pcetone

* Perchioroethylene (S ydeo §1 Sy 5y1)
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s of additivity based on general references

The mixture contains

The mixture cantains one st

of which 3 are carcinogenic : ALARA principle should appl:
sstance that interfere with oxygen ransport See definition of cle

4 for mare information

1 combination found

Combination 1.
Toxic effect classes use sum mary
Substances 51 54 and 55 share 3 classes of toxic effects :
% S1 54 S5
* €1 = Eve involvement C1 =Eye involvem ent = T7% | 30% AT || 1 15
® (2 = Upper respiratory tract involvement 2 = Uppel respiiatory " 719 | 30% ool i
® C19 = Central nervous system \yolvement —ulble resr'_”atw" ua“_m'"' —e - i ooen O
C3 = Lower respiratory ract involvement = 30% | 30%
51 ¢ Acrylonitrile C4 = [mpairm ent of oxygen fansport = 30% 30%
Occupational exposure limit il0g,5 Cun i = Blood coagulation disorders
VoS 5 om alie 7 = Metabolic acidosis
wcentration: Cgp = 0.6 ppm. -
8 = Stmulaton of basal m etabolism
51 C9 = Antithyroid effects
S b BLSI 10 = Immune system involvem ent = 30% 30%
w0 Job5 Slakie C11 = Liver involvement = 15% 15%
C12 = Spleen involvem ent
Toluene ~
C13 = Kidney involvement = 15% 15%
ceupational exposure limit: OBlgg = 50 ppm A 14 - Gastrointestinal involvem ent
Concentration: Cg3 = 10 ppm. C15 = Cardiac system involvement /M Sl b bLS
Css C16 = Vasoconstriction \ ailio Sl 0g,S )
Ratio T 20%. C17 = Vasadilaticn /
53 C18 = Autonomic nervous system Em ent
C19 = Central nervous s stemm-,emem = TT% | 30% 20% | 12% 15%
54 Aylene [o-m-p- isomers} C20 = Peripheral nervous system involvement
upational exposure imit OELgg = 100 ppm (TWA). €21 = Audlitory system involvem ent _aTH 20% | 12% 15%
entration: Csq = 12 ppm. 22 = Muscle stmulation
C23 = Bone disorders
Cog _
Ratio - 10, C25 = Demm‘\ disorders
OFLsy C26 = Argyria
C27 = Skin disorders = 42% | 20% 12%
55 Ethyl benzene C28 = Male reproductive system in ment | = 15% 15%
ccupational exposure limit: OFLgs = 100 ppm [TWA. C29 = Female reproductive system involvemen
C30 = Embryonic or fetal disorders = 35% 20% 15%
Concentration: Cgg = 15 ppm. (31 = Teratoqenic effects
c C33 = Bladder involvement
Ratio = 15%.
T OFlss C32 = Cancer - 20% | 30% 15%

Caleulation of the exposure index, Rm, for combination 1.

Csy Cs3 Csy Css
+ + +
OFLs; OFLs3 OFlsy OFLss
= 30% + 20% + 12% 3
= 77%

Rm; =

Atleast one substance is a carcinogen according to one or more recognized scientific bodies in this combination : ALARA principle should apply. E]

Lazal, ol yan ay oo bl Jlie ) pebans 5JUT s -0 IS
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09,5 ol 59 s
jﬂdner\mus system irvolvement : C19

From a purely mecharistic sta f, conwulsive effects and depressive effects are antagonistic. However, from a ciical standpoint, the same substance can present a
sequence of effects in which Zfvuision and depression are found. Tt is impossile to condude that each of the (sub) effects for this class is independent from the other

effects that belong to the dass.
Linked effects:

* Central nervous system comvulsion (Central nervous system)
« Central nervous system depression (Central nervous system)
* Central nervous system invalvement. (Central nervous systerm)

wlin a5 151 cow b

il owd 4,5 5 50

Linked substances:

12ABCDEEGHILMNOPRSTYX

& 1,1,1, 2 Tetrachloro-2, 2-difluorosthane
* 1,1,2,2Tetrachioro-1, 2-difiuoroethane
* 1,1,2-Trichloro-1,2,2-triflucroethane.

* 1,1,2-Trichloroethane

* 1,1-Dimethylhydrazine

* 1,2-Dichloroethane

* 1,2-Dichloroethylens

* 240

* Z-Aminopyriding

* 2-Diethylarninoethanal

* 2-Methoryethanol (EGME
* 2-hiroprapane

* Acetone

* scetophenone

* sorylamide

* sirylonitrile

* Aldrin

& plurninum oyide (as 8], total dust

* sluminurm, Metal (as Al

® Bluminurm, Pyrotechnical powders (as Al
* Aluminum, Welding fumes (as Al

S L) Slge adS Cow o

3% Bl syl (Ll

09,5 ol il 1

* heta-Chioroprene
* Eromatrifuaromethane
* Butane

* Caprolactam, Yapour
* Carbon disulfide

* Carbon ronoxide

* Chiorinated camphene
* Chlorohenzens

* Chiorobromomethane
* Chlorodifucromethane
* Chioroform

* CLmene

* Cyanides {as CH

& Cyclohesane

* Cyclohesxanal

* Cyclonite

* ODT (Dichiorodipherwltrichloroethane
* Decaborane

orane

* Dichlorodifiuoromethane:

* Dieldrin

miXie 5log,5 Cledbl aman -F i
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2nd level : Analysis of all forms of interactions based on original scientific literature
e

Pair .
ln ¥ gl 56T A
Benzene N
Toluene OLabed o o (g o5 azd
i B ialojT gl (bl
Interaction D @l el e

e g 59 392 90

Cannot reach a decision
Analysis

Several animal stuclies and two human studies by inhalation demonstrated a recuction in metabolism and a reduction in leucapenia and lymphocytopenia.
Conclusion

Based on good practices, other studies ara necessary to confirm We therefore recommend considering the first level analysis provide in

Mixie. POF (4l 4 bl oS
See documentation @ SIF o e Sl
Pair

Toluene

Xylene (o-m-p- isomers)

Interaction

—_ Ol o o (75"
upraadditivit

B Golel @b el 5

Analysis .
Y ode g0 53 9290
Four studies, of which two were conducta procal inhibition of xylene and toluene biotransformation when present

simuftaneously. One study involving two animal species concludes about cosynerdgy for the central nervous system.

Conclusion
Considering the available data, we consider meaningful the reciprocal interaction effect (inhibition of hiotransformation) of these two solvents,

See documentation >

Pair

Ethyl benzene
OLelid s o 55 a2

G Ghalo3T @l gulal
ke g 50 29290

Xylene (o-m-p- isomers)

Interaction

Analysis
Two non-relevant animal stucies. One human inhalation stuely conducteel at high concentrations demonstrated reciprocal inhibition of the biotransformation.

Conclusien
Inthe absence of other studies, we cannot came to any conclusion about this mixture, We therefore recommend considering the first level analysis provided in
Mixie.

See documentation »
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Benzene
- 1- Benzene

Pair of substances studied

Name used in the ROSH
| number and name of the tested substance

Occunational Exposure Limit

TVA: 3mgme (1 ppm)

Equivalent dose

mafka’d
043

Toluene
- 2- Toluene

Experiment method
Substance number
| Tested substance

Benzene

TVA : 188 mg/m? (50 ppm)

Toluene

Concentmtionor
dose reported
| Calculated dose
(mg/kg/d)

| Doses ratio

'Route of exposure

25 ppm

100 ppm

25

2

inhalation

inhalation

Exposure duration
| Remarks

Species

2h

2h

human

Number of subjects
|Sex
[ Sequence

Remarks

Mot specified

Results of the experiement

Organ/ system affected
- Effect

body
altered toxicokinetics

body
. altered toxicokinetics

lungs
. altered elimination

lungs
. altered elimination

Reference

Remarks

Elimination in the blood measured

Elimination in the blood measured

SIM

Interaction
reported

NON(2)

NON(1)

NON2)

NON(1)

Interaction
recognized

NON2)

NON(1)

NONG2)

NON(1)

Sato, A and T. Nakajima (1979). *Dose-dependent metaboliz interaction between benzeneand toluene in vivoand in vitra." Toxicology and Applied Phamacolagy

48: 249-256
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Trifuoroethane
18 ol oadylasl } Ymg/m30 0P 945 6p vq
3yl opdgS Trichlorphon
1,27 ey Cogy g o mg/m? Oeel S5l 53 sY-
) ) Triethanloamine
c1 &y YOS ¥ ppm \ ppm ol dl s 23
Triethylamine
clac! g O OB 900 9,999 S P
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b eyl
9 Jsle LS 5
] mg/m3 Sy o Jslowels
Cc13 S5 ¢/ <Y mg/m?3 ’ u. SFY
K4 Pl
Uranium(natural)
Soluble and
insoluble
C27,C1,C2 o o - 5 ppm Sl s - -
Syt g (oS n-Valer aldehyde
3.0 5 o o S 2 mg/m? pordtly deSsiiy
s 5 s N o0 Vanadium 0
b < pentoxide as V
€243 s S - Vo mg/md SE S OR e
Vagetable oils mist
Sigh s S
C194027,C1,C2 RIS s opm \+ ppm Jeasits $EY
clasl piugw S Vinyl acetate
&5S
€32 05 ol s - -/& ppm Jeing iles s SEA

Vinyl bromide




elions Sl 5 balie aglss jme 35> sl glocal, V1A

. B T o e e ool oole ol 2
Ol 1 gasuas | ) 3
“4rlge STEL/C TWA wtleord
] 1y, ol .
C11,C32 T o \ ppm ey i8S seq
&S Vinyl chloride
o oy ols ] e o
€294C28 Jro 255 sl e - -1\ ppm OlFslSa Jog ¥
O3 9 oloye 5o 4- Vinyl cyclohexene
e 5l ] 5 SiSasiSe e
C29,C28 5 0loye 5> Jio iy - “/\ ppm el #0)
G Vinyl cyclohexene
o dioxide
o] g oS b . .
C11,C32 T o _ \ ppm ey o ,9le sy
&S Vinyl fluoride
V- ey -0
c11 S ] - -0 ppm 0oy sov
N-Vinyl-2-
pyrrolidone
c13,c11 636l 5 605 ] - 5 ppm Oy I8 ca¥
Vinylidene chloride
c11 &S ] - 8+ ppm Ol gl gy
Vinylidene flouride
GO S S5 ppm S5 Js
C1,2 5+ ppm X8 cos
T g (g Voo Vinyl toluene
cs e Sl - N mg/m? RO sav
Warfarin
¥ )L:-é
Wood dust
o S mge iy
c3 - 16 Western red cedar
Sz O es - S sle wies
c3 VY mg/m30 All other species
Sl
B carcinogenicity
) Sy 5 ok FoA
N Oak and beech
- - ol woz s e

Szl sy,
Birch, mahogany,
teak, walnut
sl ooz als L
e
All other wood
dusts




N olewd OloS 5 balse agzlge jlxe sga> Olwlxe slocal

. Hlme d> i’ sl I a4>lgo jlme us ool oode pb 2
Ol 1 gasuas ! . 3
iyt STEL/C TWA wtleord
S5 Caond S o )l sl o9 kS
C194C274C1,C2 FIPT e PP \+- ppm (5 5 Lo e
olac! i S Vo Xylene) o-, m-, p-
&35 (isosmers
o Wl 5 WT 55 s
Ymg/m3 ol
C27,C1 Canigy tplir 59,25 - O $5.
C-l m-Xylene a, a-
diamine
bglie) pack S
£ 6oS ] .
cac1l G } -/ ppm (%) (15 y0530! .
sl sen Cue Xylidine (mixed
isomers)
' ol SlaS 5 5 pan ]
c3 &) jeed - V mg/m? Yttrium and FEY
Compounds, as Y
50 Cond Sy mg/m?3
€3,C2 i el ) mg/m? 535 08 4o Py
i Glios Y Zinc chloride fume
mg/m? $9) SlogS
C32 s Ol - 0 Zinc chromates, as Za}
Cr
mg/m3R) |
3,2 PSERVR o Ymg/m3® 555 25 #50
) Zinc oxide
&b -¥

1-World Health Orgnisation (WHQ), Assessment of combined exposures to
multiple chemicals: report of WHO/IPCS international workshop on
aggregate/cumulative risk assessment.WHO press, 2009.

2-John Howard, Mixed Exposures Research Agenda: A Report by the NORA
Mixed Exposures Team, DHHS (NIOSH), 2004.

3- Directorate-General for Health & Consumers, European Commission, Toxicity
and Assessment of Chemical Mixtures. 2011

4-Nina Cedergreen, Quantifying Synergy: A Systematic Review of Mixture
Toxicity Studies within Environmental Toxicology. Chemical Synergists in
Environmental Toxicology, 9(5): 1-11.

5-IRSST, miXie a decision support: user guide, Motreal (Quebec), Canada,
version 2014.

S Fieal g Slopectlag Sl it aglpe slome sgam IS 5 Lnsme bl 35 50 F



elross Sl 5 Dol agzlsn jlme 35> sl glosal, Y-

( | )
Islamic Republic of IRAN
Ministry of Health and and Medical Education
Environmental and Occupational Health Center

(EOHC)

OEL ASSESSMENT GUIDELINE
For

Mixture of Chemical Agents

OEL - MC- 9502

2017



OEL ASSESSMENT GUIDELINE for

Mixture of Chemical Agents

OEL - MC - 9502

|l




	OEL- MC - 9502 (2017).pdf
	New Picture (1) - Copy
	Final Chemical Mixture Guideline 2017 total.pdf
	Final Chemical Mixture Guideline 2017 total.pdf
	Final Radiation Guideline 2017  firstpages.pdf
	Final Radiation Guideline 2017 contents

	راهنمای حدود مجاز مخلوط 4 نهایی


	New Picture (2) - Copy

