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Abstract : Recent rapidly growth in nanotechnolgies is promised novel benefits through the exploitation of their unique industrial
and biomedical applications. In addition, these nanomaterials and nano-consumer products have increased in quantity per year,
and thus their uncontrolled release into the environment is anticipated to grow dramatically in future. Many papers for cyto-
toxicity of nanomaterials have been already reported, and thus government supports has funded to various research topics for
nanosafety. Herein, we analyzed the importance and performance of nanosafety researches and tried to show the research

direction where we have to go.
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Table 1. IPA survey list for nanosafety researches

WP1 Preparation and characterization
1 | Definition of nanomaterials
2 | Preparation and support of standard nanomaterials
3 Characterization of physicochemical properties (PChem) of
nanomterials
4 Standard operation protocols (SOP) for characterization of
PChem
5 | Test guideline (TG) for cytotoxicity of nanoparticles (NP)
6 | Dispersion of nanoparticles in bio-media
7 Measurement of PChem change of NP in environmental
media
3 Development of novel characterization method for PChem
of NP
WP2 | Life cycle assessment
9 | Inventory for nano-consumer products
10 | Inventory for nanomaterlas production
11 | Exposure of NP in environmental media
12 | Scenario for environmental exposure
13 Pred.icted environmental concentration in environmental
media
14 | Life cycle assessment of nanomaterials
15 | Nanowastes treatment
16 | Removal of nanomaterials using wastement treatment plant
WP3 | Cytotoxicity test
17 | In vitro test
18 | Toxicity test using algae
19 | Toxicity test using microorganism (bacteria)
20 |In vivo test using aquatic sepcies (fish, daphinia)
21 | In vivo test using earth warm
22 | Mammalian toxicity
23 | Phytotoxicity
24 | Inhalation test
25 | Genotoxicity using intracellular biomarker
26 | Development of pharmacokinetic model
27 | Define toxicity mechanism
WP4 | Sustainable safety
28 | Nano regulation
29 | Comprehensive review of toxicity test
30 | Open to the public about results of nanosafety studies
31 | Design of safe nanoproducts
32 | Certification of nanosafety
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Table 2. Raw data of IPA survey for nanosafety researches

Topic Impor- Irpp'. Perfor- Pf:rtt. Gap
tance deviation | mance | deviation | value

1 4.00 1.21 3.23 1.12 0.77
2 4.04 1.06 2.64 0.97 1.40
3 4.46 0.84 3.36 0.89 1.10
4 4.08 0.92 2.60 1.02 1.48
5 423 0.97 2.36 0.97 1.87
6 4.00 1.18 2.44 1.02 1.56
7 4.00 0.92 2.16 1.05 1.84
8 4.04 1.06 2.24 0.91 1.80
9 3.88 1.09 2.64 1.13 1.24
10 3.96 0.98 2.88 0.91 1.08
11 4.19 1.04 1.96 0.92 2.23
12 3.85 0.99 2.28 1.08 1.57
13 3.46 1.05 2.08 1.06 1.38
14 4.08 0.92 2.00 0.89 2.08
15 3.96 1.02 1.72 0.83 2.24
16 3.58 1.12 1.80 0.85 1.78
17 3.76 1.21 3.04 0.95 0.72
18 3.16 1.12 2.35 1.13 0.81
19 3.48 1.10 2.48 1.17 1.00
20 4.04 0.92 2.96 0.75 1.08
21 3.76 0.95 2.61 1.05 1.15
22 4.08 0.80 3.09 0.72 0.99
23 3.20 1.20 2.04 0.91 1.16
24 4.36 0.97 2.52 0.97 1.84
25 3.72 0.96 2.48 1.14 1.24
26 4.00 0.76 2.27 1.14 1.73
27 4.50 0.71 2.36 1.23 2.14
28 4.44 0.70 2.92 1.08 1.52
29 3.96 1.00 2.38 0.86 1.59
30 4.04 1.15 2.04 1.06 2.00
31 4.12 1.14 1.92 1.08 2.20
32 4.16 1.16 1.67 0.94 2.49
Mean 3.96 1.01 2.42 0.99 1.53
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Figure 1. Standard deviation of importance and performance.
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Figure 2. IPA distribution of nanosafety researches.
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Table 3. Research priority for each section in IPA chart

Section Research priority
1 3>28>1>24>22>20>10>4>2>6
2 9>21>25>17>19
3 12>16>13>23>18
4 27>32>15>11>31>5>14>30>7>8>26>29
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Figure 3. IPA distribution of particular research topics.
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