),

oln! (ol (559402 REAEUESIE I
ISIRI Islamic Republic of Iran
Ol (o Glidxs g 8 ylailine] duwawio wyva
12325 " -
Institute of Standards and Industrial Research of Iran Jsl olz

1st.edition

6.@0.1‘ 9 S Dl )'5 Q.JT
&‘3.09)[3 lg )lS ‘SLQM )O

Nano technology - Health and safety in nano
occupational settings - Code of Practices

I1CS:07.30 ; 13.100




los ol

Ol p) (Fxie lidxi g o lailow] duwwido b @MT
5 O lailinl dwnge Ol yae ¢ iled FMal gl T sl SO wn coge 4 lpl grie Oladod g o luilin] duinbe
Sl Jbiwl 2255 (908 (eend Aoy a5 Cewl (585 comy &2 e LTV olofragy pae Olnl Saie Olidios
318 oxge & 1y Gl ((eomy) o
St 5 35150 ohlicolo Pauge bt IS 5l S0 (3 Glo graneS j3 ilite slaojer ;5 o usbinl 95
(S buld 4 g by e llan b plen (20555 05 s plonil Lo e 5 5T (solatdl 5 (gugi cdaghy (ool
OEMS Brae (BauSady Jols @i 5 3> lolo Glaate 5 4B oS)lie 5l a5 col g)lg 5 55k
g O e Jol> (e 5 (oo slaploile dasled (paads 5 ele ST pEASSly 5 pEaS 0lo
o s osb e Jluyl barye (8 slo oeeS slasl 5 @iied g2l 4 (Bl ik gl olnl e slas it
Oln! (o)) (o o laibil plaie @y cogal &g 50 g ob atdy T L badye (o &S 50 laoleiiey 5 laylas il o
I
QS oo S odd el Lailgs Cole) b0 o6l g wedddle slagloile 5 Sluwbe a5 oo laibinl wgi sies
S wedee yie 5 ol ol ol Glaea wugal Sise)d 5 ewin s b G deS )0
o 8eS 5 g e B 8 )lad ol Lo s il s ond anigs olie Lelul 45 5ed e il e olas il
DOl 0d ) Cogal 4 a0 oo i o lailinl dibe aS bgyye o lasliul
Wl smmneSe (ISO)slibin] Ml ey lojles Lol slasl 5l oLl o Sligios 5 o laibil S
5SS sameS Tl e lsieas 5 Sl (OIML) 356 ulisojlosl (Mol plojls 5 '(TEC) sy 25
Sgaails 5 5 Lulid 4 axgs Gad olal e slaslulinl (g s S o cdlad LeiS 0 Y(CAC) ol
Syier s pSope lallom slas a5 e o 5 (8 ale slocd i 2Tl 08 Sl

OIS G e 5| Calas gl el 43 0 i o2l Caley b Wlgice ool ciato liios 5 8laitiel fusge
il Jle gy o b e 51 My oI L /5 558 U515 (sadys ¥game sl |y ol o cslos il j1 o
5 Slpolo oIS 5Jaitial (gl2l ()5S SV pame (gl llallpmr sloyll L jslae 4y wlsh o dunmsgo led (5 L
50 Jd Slawse g blesle loas 5l B aiSeolaswl 4 osisy bbbl ol y fizmen led g Lzl | Q—l (Gdud> ;0
5 Wolfigle;l ¢ apmmacunyy Sy e 5 CoheS Copde Gb el (B35 900 5 Sires (il (GEigel o pslive A
s LT 0 Shae s g lael loyT 4y Comdlo ol dalianlsS o3 Ll 5ol &pp y0 ¢ 05 co ) el Carm Do
iz el 5 L, Sl e Cpans «ini Jslog ((mioly) oysmal pedlS dolSy ol (s oS08 055 S o

Olpl srs ladss g o laibuwl duwge

1 - International Organization for Standardization

2 - International Electrotechnical Commission

3 - International Organization for Legal Metrology (Organization International de Metrologie Legal)
4 - Contact point

5 - Codex Alimentarius Commission
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2- ISO/TS 27687:2008, Nanotechnologies- Terminology and definitions for nano-objects-
Nanoparticle, nanofibre and nanoplate

3- ISO/TR 12885:2008, Nanotechnologies-Health and safety practices in occupational
settings relevant to nanotechnologies

4- BSI PD 6699-2:2007, Nanotechnologies — Part 2: Guide to safe handling and disposal of
manufactured nanomaterials

5- RJ Aitken, KS Creely, CL Tran, Nanoparticles: An Occupational Hygiene Review, HSE,
UK, 2004

6- Claude Ostiguy, et al. Nanoparticles — Actual Knowledge about Occupational Health and
Safety Risks and Prevention Measures, IRSST, report R-470, Montréal (Québec), September
2006

7- U.S. National Institute for Occupational Safety and Health, Centers for Disease Control
and Prevention, Approaches to Safe Nanotechnology-An Information Exchange with NIOSH,
July 2006

8- Department of Energy, Nanoscale Science Research Centers, Approach to Nanomaterial
ES&H, USA, Rev. 2 — June 2007

9- Claude Ostiguy, et al. Best Practices Guide to Synthetic Nanoparticle Risk Management,
IRSST, report R-599, Montréal (Québec), January 2009



10- Gina Gerritzen, et al. 4 Review of Current Practices in the Nanotechnology Industry,
Phase two reports: survey of current practices in the nanotechnology workplace, the
International Council on Nanotechnology, November 13, 2006

11- University of New Hampshire, Nanomaterials Safety Program, May 21, 2007

12- European Commission, Health & Consumer Protection Directorate, Scientific Committee
on Emerging and Newly Identified Health Risks (SCENIHR), The appropriateness of existing
methodologies to assess the potential risks associated with engineered and adventitious
products of nanotechnologies, 10 March 2006

13- Virginia Commonwealth University, Office of Environmental Health and safety,
Nanotechnology and Nanoparticles- Safe Working Practices Information, 2007

14- David Mark, Nanomaterials: a risk to health at work?, First International Symposium on
Occupational Health Implications of Nanomaterials, Palace Hotel, Buxton, Derbyshire, UK,
12-14 October 2004

15- Eileen Senn, et al. Controlling Chemical Exposure, Concise guidance on 16 components
of industrial hygiene controls, New Jersey Department of Health and Senior Services,
Division of Epidemiology, Environmental and Occupational Health Service, October 2000

16- Texas A&M University, Interim Guideline for Working Safely with Nanotechnology,
USA, 2005

17- Massachusetts Institute of Technology (MIT), Chemical Hygiene Plan, Department of
Aeronautics & Astronautics, USA, January 2008

18- Elaine L. Chao, John L. Henshaw, How fto Plan for Workplace Emergencies and
Evacuations, U.S. Department of Labor, Occupational Safety and Health Administration,
OSHA 3088, 2001 (Revised)

19- Towa State University, Laboratory Safety Manual, USA

20- Stanford Linear Accelerator Center, Nanomaterial Safety Plan, August 2008
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Technology, 2008

22- D K Pritchard, Literature review — explosion hazards associated with nanopowders,
Health & Safety Laboratory (HSL), UK, 2004

23- Occupational Safety and Health Administration, Hazard Alert: Combustible Dust
Explosions, OSHA FactSheet, DSG 3/2008

24- Health and Safety Executive, Nanotechnology — Horizons Scanning Information, Note
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3-1 ISO/TR 27628:2007 Workplace Atmospheres - Ultrafine, nanoparticle and nano-
structured aerosols — Exposure characterization and assessment, First edition



3-2 ASTM E-2535:2007 Standard Guide for Handling Unbound Engineered Nanoscale
Particles in Occupational Settings

3-3 BSI OHSAS 18001:1999, Occupational Health and Safety Management Systems —
Specification
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1 - Nanoscale
2 - Nano-Object
3 -Nanoparticle
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1 - Engineered Nanoparticles

2 - Unbound Engineered Nanoscale Particles (UNP)
3 - Primary Particle

4 Nucliation

5- Aggregate
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1- Agglomerate

2 - Nanoaerosol

3 - Nanostructured Particle

4 Nanomaterials

5 - High-efficiency Particulate Air (HEPA) Filter
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1 - Ultra Low Penetration Air (ULPA) Filter
2 - Assigned Protection Factor (APF)

3 -Quantitative Fit Test

4 - Risk Assessment
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1 - Material Safety Data Sheets (MSDS)
2- Health, Safety and Environmental Management System (HSE-MS)
3 - As Low As Reasonably Practicable (ALARP)
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1 - Standard Operating Procedures (SOP)
2 - Flammability

3 - Toxicity

4 - Carcinogenicity

5 - High Reactivity
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1 - Dustiness
2 - Containment
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1 - Clean in Place (CIP)

2 -Supercritical Fluid Techniques
3 Toxicological Risk

4 - Precautionary Measures

5 - Elimination

6 - Substitution

7 -Enclose

8 - Engineering Controls
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1 - Administrative Controls

2 - Personal Protective Equipments (PPE)
3 - Positioning the Plant

4 - Workstations

5 - Exposure Risk Factors
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1 - Dispersions

2 - Paste

3 - Genotoxicity

4 - CdSe metalloid Core structures

5 - Control of Substances Hazardous to Health (COSHH) Essentials
6 - Local Exhaust ventilation (LEV)
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1 Turbulence

2 - General Ventilation

3 -Fume

4 - Glove Bags

5 - Biological Safety Cabinet (BSC)
6 - Snorkel Hood
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1 - Horizontal Laminar- Flow Hood (clean benches)
2 -Ceiling Plenums

3 - Impaction

4 -Interception

5 -Diffusion
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1 -National Fire Protection Association (NFPA)
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1 - Reactive or Catalytically Active Nanoparticles

2 - Incompatible

3 - Deflagration

4 - Controlled-Atmosphere Production and Storage Processes
5 - Peristaltic Pumps
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1 - Plasma Cleaning
2 - Chemical Hygiene Plan (CHP)
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1 Spill
2 - Emergency Response Plan (ERP)
3 - Critical Plant Operations
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1 - Spill Kits

2 - Health Surveillance

3 - hematopoietic Function

4 - Baseline Medical Evaluations
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1 -Unrefined Sugar

2 - Wet-Chemistry Laboratory
3 Goggles

4 -Tight-Fitting Fullfacepiece
5 - Disposable
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1 - Positive Pressure Respirators
2 - Powered Air-Purifying Respirator (PAPR)
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1 - Loose-Fitting Helmet/hood
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1 - Self-Contained Breathing Apparatus (SCBA)
2 - Supplied-Air/Airline Respirator (SAR)

3 - Respiratory Protection Program (RPP)
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1 -Occupational Safety and Health Administration (OSHA)

2 -National Institute of Occupational Safety and Health (NIOSH)

3 -American Conference of Govermental Industrial Hygienists (ACGIH)
4 -Permissible Exposure Limits (PELs)

5 - Recommended Exposure Limits (RELSs)

6 - Threshold Limit Values (TLVs)

7 -Allowable Occupational Exposure (AOE)

8 -Margin of Safety
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1- Security Awareness
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