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1- International Organization for Standardization

2- International Electrotechnical Commission

3- International Organization of Legal Metrology (Organisation Internationale de Metrologie Legals)
4- Contact point

5- Codex Alimentarius Commission
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ISO/TR 12885: 2018, Nanotechnologies - Health and safety practices in occupational settings
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- Micro and Macro
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- Catalyst supports
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- Epidemiological
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APF Assigned Protection Factor sadsools plais! sbla> sle)siS
APR Air-Purifying Respirator s caSabal joil )
BEI Biological Exposure Index St 5 A lge a3l
BET Brunauer-Emmett-Teller S -l - g

1- Hot processes
e yi—ws = Www.electropedia.org s WWw.iS0.0rg/obp slacls ,o IEC 5 1SO slas fasbiul jo asb, Say ciy )l g SloMasl - ¥

el



BMD
BSC
CNF
CNT
COSHH
CPC

DC
DEMS

DMAS
DNA

DOE

ECETOC

EPA

Gl
GSD
HEI
HEPA
HSE
HVAC
EHS
ELPI

ICON

ICP-MS

ICRP

ICSC
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Benchmark Dose

Biological Safety Cabinet

Carbon Nanofibre

Carbon Nanotube

Control of Substances Hazardous to Health
Condensation Particle Counter

Diffusion Charger
Differential Electrical Mobility Sizer

Differential Mobility Analyzing System
Deoxyribonucleic Acid

U. S. Department of Energy

European Centre for Ecotoxicology and
Toxicology of Chemicals

U. S. Environmental Protection Agency

Gastro-Intestinal

Geometric Standard Deviation

Health Effects Institute

High Efficiency Particulate Air Filter

U. K. Health and Safety Executive
Heating, Ventilation and Air Conditioning
Environment, Health and Safety
Electrical Low-Pressure Impactor

International Council on Nanotechnology

Inductively Coupled Plasma Mass
Spectrometry

International Commission on Radiological
Protection

International Chemical Safety Cards
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IDLH

ILSI

IRSST

LEV
LPI
MCDA
MMAD
MPPS

MWCNT

NIOSH

NMAM

NOAA

NOAEL

NRV

OSHA

PAPR
PPE

PTFE

RDECOM

RPE

SAR

SCBA

SCENIHR

SDS
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Immediately Dangerous to Life or Health

International Life Sciences Institute

Canadian Institut de recherche Robert-
Sauvé en santé et en sécurité du travail

Local Exhaust Ventilation

Low Pressure Impactor
Multi-Criteria Decision Analysis
Mass Median Aerodynamic Diameter
Most Penetrating Particle Size

Multi-Wall Carbon Nanotube

U. S. National Institute for Occupational
Safety and Health

NIOSH Manual of Analytical Methods

Nano-Objects, and their Aggregates and
Agglomerates greater than 100 nm

No-Observed-Adverse-Effect Level

Nano Reference Value

U. S. Occupational Safety and Health
Administration

Powered Air-Purifying Respirator
Personal Protective Equipment

Polytetrafluoroethylene

Research, Development and Engineering
Command

Respiratory Protection Equipment
Supplied-Air Respirator
Self-Contained Breathing Apparatus

E. C. Scientific Committee on Emerging
and Newly Identified Health Risks

Safety Data Sheet

S5 b gl glp STl
S5 ple (SHollim g

N ‘5;-6-.’.‘ 3 w‘% k;.. ..“ . . wﬁn
u..loLlS BL...J—C)).!‘)

g0 0NSe 54

Ol Hliad 5505 5

0 lemodiz (655 panas 5 JUT
Sealiz g 5l oy dilea yhad
985 (3l it L 0,5 ol
olazaiz (b)S dylyl

sdie YL

NIOSH 5UT (sla_ss, Loall 5t

L lag,] cloassls 5 amgl 5 sLilgil
Sl Voo 5l 285 o5l

sadodnlice 1slol; Al 9oy el

&z e $U ke

oYL el ctlage 5 el Olojle

PRES

oo oaiSaaal S xSl gl
655 cblis Sl

Oy, gildl s

(e 9 Argd (BB oy

I9 0018 ol 1551

lgo aie 4 e (owitid Cibilas oKl

9 by e S, (ole LS
o ol glwbis

w‘ L;Lmoola 45).3



VoY Jlo 1ol oo azs) 1YYYD 6l oyl ! oo S ylastiou!

SEM Scanning Electron Microscopy 9y P95 gSss S
SOP Standard Operating Procedures S lastint Sllas sla s,
SPE Skin Protective Equipment Cawgy cblas> Ol
SWCNT Single-Wall Carbon Nanotube oS5 oS alolgil
TEM Transmission Electron Microscopy Sy S9Nl ©eSg e
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1- Nanofibril
2- Dendrimers
3- Bio-inspired
4- Capsid
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1- Aerosol

2- Flame Pyrolysis

3- Synthesis

4- Vapour deposition
5- Colloidal

6- Self-assembly

7- Sol-gel

8- Electropolymerization
9- Electrodeposition
10- Electro-spinning
11- Grinding

12- Milling



VoY Jlo 1ol oo azs) 1YYYD 6l oyl ! oo S ylastiou!

Jlgd adgi slaog, T-V-0

shits ololy gy cnl 0gh e ooliiwl Blgegil 5l cawg 0 S wdgi slp Jlen adg b,

ol Ty 5 Tolanl oISy laenay @b 5l ol ws; o] Gl 5 glslas b oKes
Wk o5 ol wes oo 7, YU slos jo Julgn A(oli.i.;_ﬂs) S8 T S 50 Vaene [Bu JuSis [4] 0gd o
adgi gl eolainl 590 o yhg, wad o0 S G dej g 40 Sel> cole G glidlged bl o

aled coSw -

1o 100/ (sle )5S slaygiST, -

ol )l b cslss -

L Boogw) g, Y-Y-0
50 )LBu des] o ailoals sl by soladens ol sabaislis glo by, (wlolp Jow jobas b g,
sy sl Al ye 058 0s LS5 Tt i 5 GhaleST el ST iy, 4 (iSTy aldie S
ol SO U Ndign oo e g ABL 5 0lS a5 w0 JSis 1) gl ol gl ol sl @3l ais
[6] [5] 555 sloml jipaind oo 5o 851 1 sl oo 4als] a5, aloye o] 51 s g slogl Aoy
7] Jols o Lo

O Lale Llaie 5y By, 4 Gy o gmy wld (Jle plaea) [ (S8 cils -

3055 Vamno iS5 b i S5
Jil sl 55ln oo 51 sl b b (So5ed gy s, ol Slyiea) ' ilgasS cotgd -

Coins S ) Ban Sy 5l L]

locter S alosd 25STy b 5l ke oole S cutgd il Glsiea) b pleerd cotgd -
(0980 5ET 0 Sy (59, Lo S &)k 5l Vaons a5 ajlu s 5l (oglsie b (555

ol 0 0lisl 0I5 95 hns § ST (55, dnSTi68 il alo 51 pLdgil ags (sl oy, ool )

ooliil 1S glaalslsil syl 9y sy | CandblS Sy jpan alauly 4 b caig glaan] s [5]

8] ceul oty glal egiae (ulall 9 (315 adss JSge (hg) o plsrear L (aliond Cuigs D9 o0

- Nucleation

- Condensation

- Coagulation

- Capture

- Reactor

- Nitridation

- Sputter deposition
- Substrate

- Precursor

0- Catalyst
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1- Precipitation
2- Sonochemistry
3- Cavitation

4- Entities

5- Attrition
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- Translocation

- In vitro

- In vivo

- Irritation testing

- European Union Reference Laboratory for Alternative to Animal Testing

- Interagency Coordinating Committee on the Validation of Alternative Methods
7- Japanese Center for the Validation of Alternative Methods
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1- Organisation for Economic Co-operation and Development
2- Working Party on Manufactured Nanomaterials

3- Genotoxicity

4- Site
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1- Toxicokinetic

2- Inhaled

3- International Commission on Radiological Protection
4- Multiple Path Particle Dosimetry

5- Uptake

6- Subcellular

7- Shed
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1- Exhaust

2- Fumes

3- Oxidative stress
4- Cytokines

5- Chemokines

6- Respirable

7- Transition metals
8- Mesotheliomas
9- Fibrosis

10- Pleural plaques
11- Calcification
12- Granulomatous
13- Mesothelioma
14- International Agency for Research on Cancer
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1- Intratracheal instillation
- Pharyngeal aspiration

- Fibrogenic

- Fly ash

- Toner

- Metric
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- Hydroxylation

- Signalling

- Chemokines

- Cytokines

- Fibrinogen

- Macrophage

- Neutrophil

- Reactive Oxygen Species
9- Proteolysis

10- Parenchymal

11- Antioxidants

12- Element-inducible
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1- Downstream

2- Endotoxins
3- Lipopolysaccharides
4- Polytetrafluoroethylene
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- Nanoenergetics

- Thermites

- Vaporization

- Ablation

- Electromagnetic radiation emitting devices
- Occupational Exposure Limits
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1- Nano reference values

2- Social and Economic Council of the Netherlands
3- Control banding

4- Particle count level

5- Tiered
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1- Genaidy

2- Detailed risk analysis
3- Debris

4- Inhalation

5- Ingestion
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- Skin contact

- Injection/parenteral

- Fractional deposition
- Nasopharyngeal

- Tracheobronchial

- Alveolar

- Mucociliary cascade
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1- Uptake
2- Absorption
3- Microvilli
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- Needle-stick

- Metric

- Airborne

- Inhalable

- Thoracic

- Aerodynamic Equivalent Diameter
- Respirable
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1- No-Observed-Adverse-Effect Level
2- Benchmark Dose

3- Extrapolation

4- Bulk

5- Brownian motion
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1- Quantitative Structure Activity Relationship
2- Exposure-relevant
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- Stirring
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- Grating
- Cutting
- Intact porcine skin
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- Best practice

- Santa Barbara

- International Council on Nanotechnology
- Environment, health, safety

- Stewardship

- Fine
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1- Face pieces

2- Flow rates

3- Manikin-based

4- Polydisperse

5- Cartridge respirators
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1- Full face mask
2- Half mask
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- Respiratory Protection Equipment

- Head-form

- Powered Air-Purifying Respirator

- Immediately Dangerous to Life or Health
- Airline respirators

- Self-contained breathing apparatus
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1- Skin Protective Equipment

2- Control of Substances Hazardous to Health Regulations
3- Building suits

4- Bunny suit

5- Coveralls

6- Working suit
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1- Breathable laminates
2- Penetration or permeation
3- Bellows effect
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1- Goggle
2- Safety glasses
3- Full-face shields
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1- Health surveillance
2- Body burden
3- Biological Exposure Index
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1- Product stewardship

2- Environmental, health and safety
3- Responsible Care®

4- Material Safety Data Sheets
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1- Carbon nanofibre
2- Carbon scroll

3- Herringbone

4- In-plane

5- Interplane
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- Extended sonication of intercalated graphite
- Exfoliation
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1- Chirality
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3- Out-of-plane

4- Epitaxial

5- Molecular assembly
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- Generational

- Drug delivery platform

- Core-shell

- Dendrons

- Encapsulation

- Nano-scaffolding
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- Goblet cell hyper- and/or metaplasia
- Eosinophilic globules

- Focal turbinate remodelling

- Bronchiolo-alveolar

- Interstitial collagen staining

- Granulomatous

- Hyperplasia

- Infilteration

9- Hypertrophy

10- Multifocal granulomatous

11- Diffuse histiocytic and neutrophilic inflammation
12- Intra-alveolar lipoproteinosis
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1- Bronchoalveolar lavage

2- Pleura

3- Visceral

4- Lowest observed-adverse-effect level
5- Non-guideline
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- Ames

- Developmental

- Fujitani

- Teratogenicity

- Prenatal development
- Maternal

- Embryo-fetal
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1- Diethylenetriaminepentaacetate
2- Curled/tangled

3- Wistar

4- Takagi

5- Heterozygous
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- Intrascrotal

- Nagai

- Tangle

- Crystallinity

- Methylcholanthrene
- Adenomas

- Adenocarcinomas

- Rittinghausen

- Mechanistic
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1- Pleura

2- Hyperplasia

3- Microtubules

4- Centrosomes

5- Lactate dehydrogenase
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- Focal septal

- Hypertrophy

- Hyperplasia

- Desquamation

- Interstitial coniosis
- Bronochitis

- Emphysema

- Trochimowicz

- Lee
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- Transgenic animal mutagenicity assay
- Scuri

- Age-dependent up regulation

- Neurotrophins

- Neonates

- Weanlings

- Pigmentary

- Cystic keratinizing

- Lavage

O 031N N K Wi —

VY



VoY Jlo 1ol oo azs) 1YYYD 6l oyl ! oo S ylastiou!

olls Y-o

PUSYESILI J

il Sllg 5 ol Ll Sl aslys e 6308 Ll I s oS aimo o i Jsb w8 lalllas
s sl by bl s olai iy 55Ty 5] slodisS s 3 53l slags Ul
Sl il borye Coon slo)Sg5l 5 (oloardsSisd (olos sl (Sae oS col Dglite alides
ol bge 0S5l eadgiie Johe sloes, j eolitwl L (Jslo S a3l clalae ol
sty JB Jebo oo 00 pg/mlb O pg/ml clale b (Voo M 5 VO NM) 0,85 Ol 340 a5 das 0
3 S D3 g (VoY M g Y- NM) ﬁwyT Sldgl aile [0 olyd as Jb o cies o lis |,
Oldllae [469] aiils o> bd Hlea o ouSojlal LB Jl e YV um) ey, S wlio
S5 55 1, (00 M) o Shssb Jsb o 1 abye LSl ko slaes, w50s
Sl " Lyl sl Syl e 55 5 55, allas o fSad 5 " st S50 aalllas 5o [470]
T471] wiloats owilonS o sk "slo BsSTy 5o S g LS olagil a5 ol lis mlss a5 ad el
S Jo 0 wigh o |y Joles Cara Al o 5 ot gl el LS 3ol 4 0 et
U5 Slagl a8 ols plis By anllae oKy« blie 8 S o obml |, Sl ol UK olagil
wllae 5 [472] o)l bls )l ol slo 5], cudled b wioems cpl 5 ool <LS Sl3 b 51 5 sams
olde )0 S @S ey 33 les 4 Cend S5 Oly3gl aST cenl il asie (6,500 (509,
15 LS S 5 e LS gl 5 [473] WS e ol 6y tin Coams dady, sl yiesSae
& ol 5 M8 o Sl oo S35k o 153 T3l aslllae o o [474] wites jag S il
b &1,3656 [475] asalas |y Bl cpl iog,Sae wlide 10 (o SIy3 aS Il p0 s b 5 oS adS
(Pl D mhaw 13 a9 JEFI0 G5 b edledd wdg pais g (Sleys lroslatul gl a5 gudels
2 M 13l ojlasl guy g JB agzlae 5l e iz e [476] s SO oslnl Gige j0 cow Sl e
ol 1y el o (a0 mis Alb 5SS Sldsl Lyl b Sy o slaplal

[477] a5 oo

0,4 Y-Y-o

S50 Sllge> (59, » (o2 Slalllae (o 0,85 Dl3gl b (kS 9 Sy« SThs aazlye o> Coows
OECD TGS 401, sl s o bl gy 5 oST,55 ol Caras (ot dnlllno unsl 425,815 oo
MO/KG bW U 1055 1o aigSzmd (g mgil Vo 0,8 Olydgil sl eolawl a5 ols las [397] 402 ,423
chale jo a5 ols lis OECD TGs 403 bl (oS ol Corons (o) o dnlllas [478] o las Yo v

1- Spermatogonia
2- Peters

3- Endothelial

4- Vacuoles

5- Gavage
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- Alkaline Phosphatase

- Bile duct hyperplasia

- Secretagogue

- Mucin

- Subacute

- Subchronic

- Mixed inflammatory infiltrate
- Granulomatous
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1- Embryonic stem cell assay
2- Myocytes
3- Potent

\Y-



VoY Jlo 1ol oo azs) 1YYYD 6l oyl ! oo S ylastiou!

o5 Sl ot S adn 5 jre S wile Koo ol 4 s )l gl 4 a8 OS5l
[490] 592 o0ty Jiis Jlxbo 5 05 4 4y 513U 0,55k

OECD TG kol o (O NmM L ¥ nm ) Mo 1,350 (59, p (poje ot 09, Vo cnndid Copogommnn dnfllas
50,3 VAD xV e clale by Jgls Slocul ssle 5 5 alme sloiise ,3 GLP L sllsl s [397] 413
15 0,5 YYF )T g (4 YA pg/m3) e e il 45 6,3 YEX) S (Y oY pg/m3) caSos e il
2 78 JB Sli sy 9,8es gail sla el (s o s plasl (4 F pg/m3) e yie il
GElS P <) B 0) bl 352 b 35l aglye 5, A0 Jsb | slaids T Eape
A Vb 3L Sllges jo sladss > el 4 i 5 slagtse 50 35 4 dily )l e
S E9o90 Gl Lol cadly azls g9 oole slaige 1o (5, px )0 55 @ atnly Lals a4 hled o) o
5 9als 09,5 o PT' L APPT 1o (5,lo sme iglis 95 oy aisd ooy i 51 ogu jlo dme (s ,bel s
(ols cras 5 e (st S AdS ; cdl o M Sligl ae wdd saslin oud Loy Sllge>
2 o3 YY)D o gl ise sl Db h3gih NOAEL (5ee gy Clale &y aily 5 i
[491] b a8 5\l jo (+ YA pg/m3) casle o

h oy &b Gp oo Sl oo slabse 65 55 o 55, YA Sow & (OVF nM) Mo olsel
Sl ole Fgole ¥ oolo V ae o Lol Bl jo atil sess Mo Gl366 B o eols o3l o jhge
2 el Brae 5 108 o G35 00 st Dl atd sanlie (Ll @Dle g ees S e WS 5
o 9 B 50 S sre Doli 3 sleeg Sl Suee )3 S eaalive 13 (slaog Sl Suee
3 Gl sre Dglas auid sanlin 33 slaog,S 3l Sozme 0 w2y BB S, il e aild cdalie b
35 03)5 O Sylosine Dglds (8L cwlidia] Ll ads ssalie 5 (slaeg S5l Sz yo plail 5
HE/KE 5 oo slaibse 5 (6 yiesil VE S oly35h NOAEL el Lal s s i odalic
Ol 0039y [34] a2 po 3l 00l adMS) Wi a8 5 ks 0 V- - bw/d

b obaos f-O

s St o] e bl 5 oot 5L b e e 5l s & poptlyS LB Coon
P JCONE GEC ST SFENCI RV 1 [P KV PR V- S SNS SON [ERCA N YR
3y90 ydon b Bis 5l S o] JolS o 55 g leasgemme Sow SYsb (5,0l [492] o ls oS jLiw
S 038l jsba ol g eeedlS (ST oy aiile Lol Sl 5l (S 15 08 518 b))
ST i Gl (Son 45 Wigh  cagiileS abais o 58 5l mle wilgi oo ot [493] site o
[494] 098 (505950 Slalllae ;5 oagtlyS alats uilsjld (535) o 3l Gwizeed g (g DS 5

1- Tidal volume

2- Minute volume
3- Prothrombin time
4- Photolytic
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- Pheochromocytoma

- Chromatin condensation

- Membrane blebbing

- Encapsulation

- Bovine serum albumin

- Realgar

- Incubation medium

- Amphiphilic polyacrylic acid
- Conjugated

10- Polyethyleneglycol amine
11- Aged
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1- Scanning electron microscopy

2- Transmission electron microscopy

3- Scanning transmission electron microscopy
4- Electron Energy Loss Spectroscopy
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2- Biosafety in microbiological and biomedical laboratories (BMBL)
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