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Inhalation Is a well established entry rout S, TR

Mucus layer traps
inhaled particles
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Ingestion: a potential route of exposure of nanomaterials
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Skin is good barrier of the body 30 N‘:‘NC’IED‘E"

Hair

In r\:gr.,{‘}thy skin, the epidermis

The Skin
r\)\/ldes excellent protection

Sebaceous Gland

Sensory Nerve Engl
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access to the dermis and
regional lymph nodes. Effects
on the immune system

Sweat Gland Fat, Collagen, Fibroblasts
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Dose and Dose rate (Toxic) U NN Ae=
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More factor to consider

Host factors = age, pregnancy, health status etc.
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Toxicology of (nano)particles O nanoTeC
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http://search.arch.be/ (Kempense Steenkoolmijnen) http://www.nationmultimedia.com

http://www.nanotech-now.com
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= From healthy to diseased luny | N
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Healthy lung tissue . 40 years in the mine 20 to 30 years in the mine

Coal mine workers Black lung diseased
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History of particles LA NANOTEC
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LIQUEFIED ASBESTOS in handy pressurized cans
for spraying on heating pipes, water pipes,
above furnaces and around hot-air registers.

Toxic great Smog in London December Asbestos advertisement without
1952 cause at least 4,000 death personal protection
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Lung pathology
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Mesothelioma in lung
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Argyria ( nanosilver)
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Benefits & Risks

Undecided

Other
Benefits
requyj

Benefits Net benefits

Evaluation during life cycle Decision support
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Opening of nanomaterial containers G

Accidental spills/leakages due to the shaking {p@me packagmg
A\
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Aerosol generation and skin contact " ()
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Transfer of nanomaterial containers

Aerosol generation and skin contact Aot
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Mechanical processing for Nanomaterial PO

Aerosol generation and skin contact

Movenvent of the
suppoeting disc

Rotation of the milling howl

https://www.understandingnano.com/nanomaterial-synthesis-ball-milling.html
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Weighing of nanomaterials

Aerosol generation and skin contact
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Handling of nanomaterials 2

Aerosol generation and skin contact S

NANOTEC

Move Forward To Better Future Copyright@2021 NANOTEC NSTDA



SngImnaas Sdvuazudanssu

Spraying

Aerosol generation and skin contact
need close system and proper protection
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Shredding, Drilling, Cutting process o

Aerosol generation and skin contact
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Packing process 2

Aerosol generation and skin contact S\
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Cleaning of workstations and bench-tops

Aerosol generation and skin contact
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Waste handling & Disposal L e

Skin contact and aerosol generation Jog
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The practice in working place B
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1. EXposure routes oS
2. MSDS ( Material Safe!;y Daxa) Sheet)
3. PPE ( Personal P\;\()'rec‘u%/e Equipment)
4. Safety Englgﬂ%)rmg‘ Equment

5. Dlsposamf mhopartlcles/materlals
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Risk level of Nanomaterials in matrix e, ST

Fire, explosion and catalytic r@q&t\ons

Inhalation, skin and mge\m
O\

Aerosol Inhalation, skin a(u‘\ %0@@}«%\

Liquid colloids/suspensions | Spill contru\\‘ﬁent J‘;)m%l reactivity,
Skln qa\d mq(rsﬁbn

Dry power

/\T

Embedded in solid matrix 53 \AE) \ld*l machining, grinding, etc.
(.<\‘ k.jma1at|on skin and ingestion
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Powder > Aerosol >Cream or emulsion >
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Material Safety Data Sheet (MSDS)

Health 1

Material Safety Data Sheet
Azodicarbonamide, F.C.C MSDS

Fire 2

Reactivity 0

Personal
Protection

Section 1: Chemical Product and Company Identification

Product Name: Azodicarbonamide, F.C.C
Catalog Codes: SLA1639

Data on Ingredi Fec: e’

(LD50) Acute: &gt;500 mg/kg [Rat].

Azodicar

Section 3: Hazards Ident

Potential Acute Health Effects: Hazardous in case of skin contact (irritar
(lung sensitizer).

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC E
Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS: Not avail
The substance may be toxic to kidneys. Repeated or prolonged exposure
damage.

NANOTEC

Move Forward To Better Future

Contact Information:

Random Chemicals, Inc.
385 Randnm Rnad

CAS#: 123-77-3 Rand
RTECS: LQ1040000 uss
Int
TSCA: TSCA 8(b) inventory: Azodicarbonamide gr::.
Cl#: Not available. (24HRE
Synonym: Celosen AZ, Genitron, Kempore, 1-234-56
Azofoam E, Nitropore, Porofor 505, Porofor adc/
R, Unifoam AC, Uniform AZ; Azodicarboxylic Acnd Internati
Diamide; Azodicar ide; Azobiscarb Fe-—-——
ramide; Di i
Chemical Name: Formamide, 1,1'-azobis-
Chemical Formula: C2-H4-N4-02
Section 2: Compositionand In._...._
Composition:
Name
Azodicarbonamide, F.C.C G {

Jy Sciencelabcom

Reactivity 2

Fersomnal
Frotection

Chemicals & Laboratory Equipment 2
cg’< f

\m\hal safaty \aé: Sheet

S (g\
; \> AQ\\mr,MSDS
D
> \ enfﬁl ﬁroducl and Company Identification
Produ:« \> Arsenic ,\ \ Contact Infermation:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77388

US Sales: 1-800-801-7247
International Sales: 1-281-441-4400

‘Order Online: Sciencelab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-8300

International CHEMTREC, call: 1-703.527-3887

\ I% odes: SLAT
\\; © ”‘i\\

54 7440—38( \
RTECS:
78 (‘?\SS\B(H:] inventary: Arsenic
\\“’ Mot apphcable.
Synonym:
Chemical Name: Arsenic

Chemical Formula: As For non-emergency assistance, call: 1-281-441-4400

o0

eadly
-Extreme
danger

2-Hazardous
ightl

material

SPECIFIC
HAZARD

Oxidizer

Acid

Alkali
Corrosive

Use NO WATER

Section 2: Composition and Information on Ingredients

Composition:
Name CAS# % by Weight
Arsenic T440-38-2 100

Toxicological Data on Ingredients: Arsenic: ORAL (LDS0): Acute: 763 mplkg [Rat]. 145 mglkg [Mouse].

\ Radiation Hazard r'y

w NANOTEC!

nsmNsvNIsSEaUANY amember of NSFDQ

Snerimaas Sdsuazusanssy

FIRE HAZARD
Flash Points

4-Below 73°F

3-Below 100° F
2-Below 200° F
1-Above 200° F
0-Will not burn

INSTABILITY

4-May detonate
ax 3-Shock and heat
ACID may detonate
ALK 2- Vlo lent chemical
COR change

W -Unstablo if
heated
0-Stable

Copyright@2021 NANOTEC,NSTDA
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Filtering fareap)]egmesplrators recommended for laboratory
levels: N95 and P100, FFP2 and FFP3

Rengasamy et al. (2009), Ann.Occup.Hyg. 53: 117-128
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Masks and respiratory HEPA Ventilationu(jtﬁ"r\‘s A )/)Differem gloves Different gowns
protection filters g\r\\“& OV
BT 2
WA

&

a1
CA
& ~

Goggles Double gloves NO5 dust mask P100 respirator HEPA vacvum
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Use it correctly ) NaNnoTec!
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1. wet your gloved hands with clear 2. Rub your hands concentrating 3. Rinse thoroughly.

water and then apply soap. on the palm, the back and
between the fingers.

D\ WY

4. pull on the fingers of one glove 5. Grab both gloves with one 6. Hang them out to dry and
to release your hand without hand without touching the outside then wash your hands.
removing the glove, repeat on the of them.

2nd glove,
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-
Nanomaterial worker wearing personal protective equipment in a work area
with local engineering controls.
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Preparing materials
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: : Nl
Packing materials O nanoTEC
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. . . 3
Particles in the working place JO NeNoTec

[
=
SKC OPC 745-3887 SKC 3800 CPC 181 CPC Model 3007 CLIMET
Size ronge: 3 channels R, Particle Size: Size range- 4 channels
0.3,0.5,and 5.0 ym Min. 13 nm. Min.10 nm. 0.3,0.5,1,and 5 ym
Min. 300 nm parfide size Mox_ >1 Um Max. >1 im Min. 300 nm parficle size
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Disposal of Nanoparticles

1. Spill must be cleaned up immediately with the use of

HEPAFILTER VACUMM equipment or wet wipe (towel)

or the combination of two @

Gloves must be used (\\S\\B'

. If spills that may cause airborne nanopartlclee(,;nu(s; Iise
proper respiratory protection. @ AN

SEN

Specific vacuum

4. If Storage in waste containers must bﬁ\\bum; \"ﬁandle cleaning CEA DRT

nanomaterial. The containers mcus\tbe Ak <good condition
and prevent leaks. y \\“>\> %’\\“\\

5. Storage of nanomate(lp }1 plgq.\'}’[\lc bags labeled and color
coded to ensure ')rtS*ber gasposal

6. Must have a Waste L‘wsposal Operations procedures
(WDOP) for workers.

7. Nanomaterial must always disposal as hazards waste.

NANOTEC

Move Forward To Better Future Copyright@2021 NANOTEC,NSTDA




w NANOTECT

nsxns:mrnsc uuuuuu amember of NS-'-DQ

mm‘smuwamnmma@m\mwm’iu
walulad uar\.&‘691
1329 n:"\}:‘ﬁmmmﬁ'm

HAGANY ?/i'i}f\ﬂ'\ﬂﬂﬁy

AN > ) )
A ,\QS\> o "\,\o
A3 \ 5 \gg\<
—L \X .r*\,‘)(

e s \ \ \ p——— o b v o -8 s, 3 e o250
dalgamnngs \(f\ i nIu
snasgimBadoiyamingu wZ aop mwdndinTignang s wanfigna s sy gammnin
stumaluloi mnTl },\ e “\he \"\j“ o o X Sz 1 5 uwamamailsziiu B 6 n3dmnizivReynn Tuled
i1 momanszg e amfuTaquiiu ¢ \ Namsdanszn 41NN . . malulab
Faqulunninta A z "J‘ ﬁﬁ A\ nTiaiaon sy land-indi dmiunislsziiu iiigavel TaguTu snszd e i vz o wadon o il v
o 1w R°\Y - A pafun TumaTulod
i C00) o A\ﬁ,})_mm + s o AT Tue N Han e » w varitn .
[\ .-.n-’t'\k:'::..a,.i.--‘uw T P vl - s
mesied ), PRI USRI WY S—— hedds o v v i w i e v e £
: AP I\ O Ry SRR B datarlylts " Sauntini oy HHage LRI £ L T —
. fud (5).‘.&\: . [\ £ } : ‘;""““""‘"’""“"‘“""“"“" v e 015 dvurms wiioe: LU NSRS S S o
. FE— . . - !
J R — ) Ny < O TR " i - " L o "‘“ . e
Fady 4 & } Sndir i - -t ki i - G141 e emaniebn1s i ke 1 o Vi on 13
T S \f‘%( N s i " P — pr———
'? ? - - SCTNCEUINE TN - TR a3, g i s atands Nl 2 vl
e Bansnnariogiuisiinia 1 \ FET NN S——— 2 oozl ‘ 3 wwlem absipas masied Tillularmba 501 vin | was
| R —— et “— S Zuenatd ) ik | A P
W S PRr— | " o '} . IR T SIS . S W .
F T S, a— - L e i i ;:“""mm*m" s mm.-.nu-.u._l:.d.
. . " " e
[ERS——— - e o phe 2 vt b
t..-s.ﬁfa.vu.m‘:.....f.‘.lrummt—nmmh.m - TR — — dwsipmemernd Wiluidemuse 201 wui e o P— i m__mw“.::m -m-dmnrx
| e R P S R — " - il
. - it Tl e 1. 2 ymiaw i oty E prdabuspanmansd Hiduliesea toni st was D oo e 0 e B e et
; fon b fademrmarnsd Wil om0 s a0 P = d ¢ . . i rivm e Fomasla i mingh 0 P
T z 2 e M Sehap o
pusine 2 " - - i D
e . i P - rindilonat it
ity : 5 N L amr am e A e e EFTINSPRS Y | S NEYIRTI R
gy et ndendas s L

NANOTEC

Move Forward To Better Future Copyright@2021 NANOTEC,NSTDA




NANOTEC

Move Forward To Better Future

jﬁ:
NANOTeC

amemserot NS T DA

JO

ns:n: Anua

T

asnsiusisicaunuiGulan

Application
pan. uilu

# Download on the GETITON

S App Store ® Google Play
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Thank you

National Nanotechnology Center Nano Safety Alliance (NSA)
130 Thailand Science Park Tel. +66(0)2-564-7100 ext. 6608
Phahonyothin Road, Klong 1 Fax. +66(0)2-564-7100

Klong Luang, Pathumthani 12120 Email: NSA@nanotec.or.th
Thailand
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