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Abstract

The number of nanotechnology based consumer products are growing rapidly. Thus, the customer likely to be ex-
posed to such products continues to increase as the applications expand. This article describes the international and
Korea's policies on the EHS(Environment, Safety and Health) issues of nanotechnologies. The strategic plan and coordi-
nation of OECD and ISO were summarized. This article also examines several new findings of Korean researchers as
well as current and future challenges in the aerosol application study of EHS issues on the nanotechnologies.
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Table 1. Platform Technology on Risk management for Green Nanoproduct Development.
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Figure 2. OECD Structure for EHS issue on nanoparticles.
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Table 2. Strategic Plans for EHS Issues of Korea.
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SG8e wEH 7t A AFoelE o I =4 ©] T bHEA, YT w3 2Fsta YA T of
4 ALE Agow glow, fEuE AN 22 #d m29 o] R EA &3 it 2010
CNT =%%7} A3%E OECDel #A=skaleh W] dA WG3(RT, bH, ) Y ER
o Y54 A, Y ge FAATH w7
Table 4. ISO TC 229 WG 3 project group lists(2010.07).
PG Project .
No. Type leader Title Status
1 TR USA  Health and safety practices in occupational settings relevant to nanotechnologies Compl.
2 IS Japan  Endotoxin test on nanomaterial samples for in vitro systems FDIS
3 IS Korea Qenera_tlon of_ r_netal nfanopartlcles using evaporation/ condensation method for FDIS
inhalation toxicity testing
4 IS Korea Chal.'af:terlzatl.cm of Nanoparticles in Inhalation Exposure Chambers for Inhalation EDIS
Toxicity Testing
5 ™ USA Gwdanf:e on _physmo?chemlcal characterization for manufactured nano-objects submitted WD
for toxicological testing
6 TR UK Guide to safe handling and disposal of manufactured nanomaterials WD
7 TR USA  Nanomaterial Risk Evaluation Framework DTR
8 TS France Guidelines for occgpatlonal risk management applied to engineered nanomaterials based WD
on a control banding approach
9 TR Korea  Safety Data Sheet (SDS) preparation for manufactured nanomaterials WD
10 TS Korea  Detection of surface bound molecules to gold nanoparticles using FT-IR spectroscopy ~ WD
1 TR USA  Guidance on Toxicological Screening Methods for Engineered Nanoscale Materials WD
12 ™ USA Gwda_nce on Sample Preparation and Dosimetry Methods for Engineered Nanoscale WD
Materials
*FDIS : Final Draft of International Standard; WD : Working Draft; DTR : Draft of Technical Report
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Table 5. Nanoparticle generation specifications.

specifications note

T il .
est particle purity/ Test particle purity/impurities shall be established to meet objective of the study

impurities
Size range GMD of nanoparticles shall be less than 100 nm.
Number . . . .
. Number concentration shall be measured in unit of particles cm-3.
concentration

- Primary nanoparticles should be nearly spherical.
- The desired shape of the primary particle, however, may be different based on
the purpose of the study.
Nanoparticle shape - Particle shape shall be documented as TEM or SEM images, or other methods,
and the degree of dispersion or aggregation/agglomeration should be evaluated
quantitatively, if possible, using available methods.

- Consideration should be given to the fraction of nonagglomerated nanoparticles. Measured at

- Nanoparticles should remain in a dispersed non-agglomerated or agglomerated ~Preatning zone
morphology depending on the study objective. following OECD
Stability - Stability of nanoparticle morphology shall be documented by TEM or SEM, or  9uidelines [OECD
other methods and the degree of dispersed non-agglomerated or agglomerated TG 403, 412, 413.
morphology should be evaluated quantitatively, if possible, using available methods.  1995]-

- The nanoparticle generator shall conform to requirements of the inhalation studies.

- Duration for use in inhalation studies must be established for the generation system.

- 10 to 15 air exchanges (continuous flow) per hour in whole body exposure adequate
oxygen content of at least 19 percent and uniform conditions throughout the
exposure chamber [EPA, 1998; OECD TG 403 412, 413, 1995].

- Animals exposed in flow-past inhalation equipment (such as nose-only) designed
to sustain a dynamic airflow that ensures an adequate air exchange of at least
2-3 times the respiratory minute volume of animals exposed (i.e., at least 0.5
Lmin-1 per exposure port for rats) [OECD No 39, 2009]. Each exposure port
should have similar exposure conditions with an oxygen concentration of at least
19% [OECD No 39, 2009].

- Estimate weight dose by DMAS and filter sampled dose.

Animal exposure

T AR AV YxsiAE HAATIE A A5 Pl Ao x2 A8= (i et al., 2007b),
HA ok AT =] o2 Y A9 Y95 90 ofwhAd S1hie(Sung et al., 2008, 2009) 3! 90
AT AE cE AHEE oy gk 54 Ty TEFYSA A (Sung et al., 2010)E ¥
FuaEde FA AdeE JpTE A et al, Hog £y F Ut 53], ofvtd Sux s
2007a) A2F Y=z A FA7E S =49 ¢ F=EAATE AAHEY SUx s=5Y=A
A Aol Ax=EA, 1%91 =g EggA 2z A5G e HolHE Aed + Ue
7F wrEo 7] olE R s, AleA ddgA= 7ol # F Svke AR A a5y
= A AR R H“Ea‘ T AES FAsA 24 ABRNNEE WA D ESlste] AAFHx
THJung et al, 2006, 2007; Ji et al., 2007c). A &Al 7Y 2 UxE3 o 74935 (NOAEL. no observed adverse
eSS YA AR = 28Y v FER effect level)E #|A3te] &% Z2AE 98 298
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