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1- International Organization for Standardization

2- International Electrotechnical Commission

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

5- Codex Alimentarius Commission
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1- Manufactured Nnano Materials
2- Brine shrimp

3- Euryhaline

4- Ecosystem

5- Animal welfare



WAA Jlo :(Jsl ol ) YYABY 6,leis oyl o o lsibios!

el 35l g ool sl oKt lo3T o Loy G y9 9 )l —
5 o slnsgni] 5 Sl e laspnil (sl ol iz ol g8 ot 555 45 2
L p50 wl piy el s by jo ol Seass ln 4sScnl o) 5 Loses] bl b 058 0
O3 95 NS S g (g sled) o Lalpd po bl sl plgee 1y Il Gal S
oS Sloj alold 4 e 095 sl 056 5l 29,5 5l o o] (S aalsl colls 5y 6 ,5b asay!
Oley el YF 0ga Laid da LU oljT sl oylej b g ool oleS 655 L yo Ol 40 (5,9abse 51
sty e 5 S Sl bl 5 Tisis s b (Il s L5055 Sl g -
el lyp canlin 6355 lgreas Lyl 5l les calisee bl jo gooxie oy Kiaagh 3l slaJle ;o
wozy ol b (09 axzlye [35] U [1] azlpe 4) wiles S eolisl Ll 55 (5055 55l (slogyes]
5 bl Cobls dbaiy /5l oolinul b (5)sSenS s slaygasl plaml sl o luslinl JSSgy Sy 09
&l o lalbsl pl Gas [22] caslosls alS” goby ax B, adal,y cpl jo sadplel Sldlas (5 pdy )| ,SS
L osesl pll ploj o o ladae 5o il LB (s35)s8enS's sloosls adgi (ol STy S
258 2l lazlys GlaplEslops: o Slsesil (55IsSemnS 55551 (D3l sl Wlgige o5 el olaaiss
D58 )18 oolazuls g0

1- Cyst
2- Genotype
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1- Transmission Electron Microscope
2- Scanning Electron Microscope
3- Instar

\Y



AR Jlo :(Jgl ol ) YYABY 5,les oyl (Lo o ylailin!

1S o 0l 1) gl jlael a5 laosls -
tozmolly Sleg S 63 ECs0 -
JrS sloog )5 )0 js g S pe do o -

s 5,l08axo W

8,8 i lael glyls Qlj.’{u’.o Iy oadplxl (ygesl il alils 0929 i Loyl )31
Lo LU Ve 75l 5 sl GlwonsSTy, Jule gl J a8 sloog,S ales 5l ¢ 5uS 09,5 10 -
NERA PRV e

Lo, [ yg031 0590 4565 (61 0o 4,155 cdale osgame 1o Wb (Caie J0S) pumolis Slog,S' s ECs0 -

sk

oo ,S%e5 5 JSS 05,5 50 il oSk ¥ 51 VL aalh 33l by 5 Jsloma (peeST il -

a5l ;]

YA



AR Jlo :(Jgl ol ) YYABY 5,les oyl (Lo o ylailin!

(o0 »5T)
oo b dus o jo o 8 laslicw! o 50 oud Jloe! Ol yris

Cawload adlsl o ylasiliow! cpio 4y ) 35lg0 ) -
SIS sy sl il el sleslaiil cpl by 9 icasloads adlol «z» o 4 dlax (plidodie -
Kl iyl ol a8l pgr 10 (5,98 Sl 9 oled Ol s emad oul8l o5

oole Cudia iS5l jekate Lxl o rowloa b a8l bl alos Cpl (Cio JuS) Y0 0y -
C.»Lu o)\ﬁ.o..b cL.,o.»)T le.»l;)‘ ool.a......;‘l.:)w g’j)o QTW‘SUJ))J u)ﬁ..a).)d‘.fw‘ ‘S’Lh.Q.A_A.«J

Cagl Cavdds (5 030,185

3l Lo )T 0l 55 4 0 4h0 Sl 50 =Y (g,5T0l» s lod s aBlol ¥ (g glol NO-Y oy -
Logs oo 4255

ol plox b aBislej] a5 emmen) ialoas a8lol & jle pl V-0 s p;y -

Sloy oo, ;0 03l Jolome a5 e (o i wloa b adl sl & jle cpl AV-Y 0Ly -
S5 335 Sl o3l Jalome b Gk el YF 5 L LSy el VY 5o Slea) st
5kl slecile g sqaz Bg)k oy | Lo Ll g3l sledsle (0550l sl o
(oS Jisie (n3l (slo Jslone

Cawloal 0010 juudi yio j0 w1 ) O,lg Y-
ool «udads Lo ol adgi sl o g opigo ol adgi o _wo» Oyle WB-A oy -
Zwloous "Laboratory water purification system"

Cawloads "Sonication system™ -, Sl 1« glSSgu? ! B-VY By -

\9



AR Jlo :(Jgl ol ) YYABY 5,les oyl (Lo o ylailin!

MU&,JL?S
[1] Ashtari, K., Khajeh, K., Fasihi, J., Ashtari, P., Ramazani, A., Vali, H. Silica-encapsulated
magnetic nanoparticles: Enzyme immobilization and cytotoxic study. International Journal
of Biological Macromolecules. 2012, 50(4) 1063-1069.
[2] Ates, M., Daniels, J., Arslan, Z., Farah, 1.0., Rivera, H.F. Comparative evaluation of impact

of Zn and ZnO nanoparticles on brine shrimp (Artemia salina) larvae: effects of particle
size and solubility on toxicity. Environmental Science: Processes & Impacts. 2013a, 15,

225-233.

[3] Ates, M., Daniels, J., Arslan, Z., Farah, 1.0. Effects of aqueous suspensions of titanium
dioxide nanoparticles on Artemia salina: assessment of nanoparticle aggregation,
accumulation, and toxicity. Environmental Monitoring and Assessment. 2013b, 185(4),

3339-3348.

[4] Ates, M., Demir, V., Arslan, Z., Daniels, J., Farah, 1.0., Bogatu, C. Evaluation of alpha and
gamma aluminum oxide nanoparticle accumulation, toxicity, and depuration in Artemia

salina larvae. Environmental Toxicology. 2015, 30(1), 109-118.

[5] Ates, M., Demir, V., Arslan, Z., Camas, M., Celik, F. Toxicity of engineered nickel oxide
and cobalt oxide nanoparticles to Artemia salina in seawater. Water, Air, & Soil Pollution.

2016, 227(3) 70.

[6] Becaro, A.A., Jonsson, C.A., Puti, F.C., Siqueira, M.C., Mattoso, L.H.C., Correa, D.S.,
Ferreira, M.D. Toxicity of PVA-stabilized silver nanoparticles to algae and
microcrustaceans. Environmental Nanotechnology, monitoring and management. 2015, 3,

22-29.

[7] Bergami, E., Bocci, E., Vannuccini, M.L., Monopoli, M., Salvati, A., Dawson, K.A., Corsi,
I. Nano-sized polystyrene affects feeding, behavior and physiology of brine shrimp

Artemia franciscana larvae. Ecotoxicology and Environmental Safety. 2016, 123, 18-25.

[8] Bhuvaneshwari, M., Sagar, B., Doshi, S., Chandrasekaran, N., Mukherjee, A. Comparative
study on toxicity of ZnO and TiO2 nanoparticles on Artemia salina: effect of pre-UV-A
and visible light irradiation. Environmental Science and Pollution Research. 2017, 24(6)

5633-5646.

[9] Blaise, C., Gagné, F., Férard, J.F., Eullaffroy, P. Ecotoxicity of selected nano-materials to
aquatic organisms. Environmental Toxicology. 2008, 23(5), 591-598.

[10] Callegaro, S., Minetto, D., Pojana, G., Bilanicov4, D., Libralato, G., Volpi Ghirardini, A.,
Hassellov, M., Marcomini, A. Effects of alginate on stability and ecotoxicity of nano-TiO-

in artificial seawater. Ecotoxicology and Environmental Safety. 2015, 117, 107-114.

[11] Clemente, Z., Castro, V.L., Jonsson, C.M., Fraceto, L.F. Minimal levels of ultraviolet
light enhance the toxicity of TiO2 nanoparticles to two representative organisms of aquatic

systems. Journal of Nanoparticle Research. 2014, 16:2559.

[12] Cornejo-Garrido, H., Kibanova, D., Nieto-Camacho, A., Guzman, J., Ramirez-Apan, T.,
Fernandez-Lomelin, P., Gardufio, M.L., Cervini-Silva, J. Oxidative stress, cytoxicity, and



AR Jlo :(Jgl ol ) YYABY 5,les oyl (Lo o ylailin!

cell mortality induced by nano-sized lead in aqueous suspensions. Chemosphere. 2011, 84,
1329-1335.

[13] Falugi, C., Aluigi, M., Faimali, M., Ferrando, S., Gambardella, C., Gatti, A., Ramoino, P.
Dose dependent effects of silver nanoparticles on reproduction and development of
different biological models. International Journal of Environmental Quality. 2012, 8, 61-

65.

[14] Fatouros, D.G., Power, K., Kadir, O., Dékany, 1., Yannopoulos, S.N., Bouropoulos, N.,
Bakandritsos, A., Antonijevic, M.D., Zouganelis, G.D., Roldo, M. Stabilisation of
SWNTs by alkyl-sulfate chitosan derivatives of different molecular weight: towards the

preparation of hybrids with anticoagulant properties. Nanoscale. 2011, 3(3) 1218-1224.

[15] Gambardella, C., Mesari¢, T., Milivojevi¢, T., Sep¢i¢, K., Gallus, L., Carbone, S.,
Ferrando, S., Faimali, M. Effects of selected metal oxide nanoparticles on Artemia salina
larvae: evaluation of mortality and behavioural and biochemical responses. Environmental

Monitoring and Assessment. 2014, 186(7), 4249-4259.

[16] Gambardella, C., Costa, E., Piazza, V., Fabbrocini, A., Magi, E., Faimali, M., Garaventa,
F. Effect of silver nanoparticles on marine organisms belonging to different trophic levels.

Marine Environmental Research. 2015, 111, 41-49.

[17] Jemec, A., Kahru, A., Potthoff, A., Drobne, D., Heinlaan, M., Béhme, S., Geppert, M.,
Novak, S., Schirmer, K., Rekulapally, R., Singh, S., Aruoja, V., Sihtmde, M., Juganson,
K., Kékinen, A., Kilhnel, D. An interlaboratory comparison of nanosilver characterisation
and hazard identification: Harmonising techniques for high quality data. Environment

International. 2016, 87, 20-32.

[18] Johari, S.A., Nemati, T., Dekani, L. Study on accumulation potential of zinc oxide
nanoparticles in Artemia and its trophic transfer to Zebrafish (Danio rerio). Iranian

Scientific Fisheries Journal. 2016, 25(1) 21-28.

[19] Kos, M., Kahru, A., Drobne, D., Singh, S., Kal¢ikova, G., Kiihnel, D., Rohit, R., Gotvajn,
A.Z,Jemec, A. A case study to optimise and validate the brine shrimp Artemia franciscana
immobilisation assay with silver nanoparticles: The role of harmonisation. Environmental

Pollution. 2016, 213, 173-183.

[20] Kowalska-Goralska, M., Lawa, P. Senze, M. Impact of silver contained in the nano silver
preparation on the survival of brine shrimp (Artemia salina Leach 1819) larvae. Ecological

Chemistry and Engineering. 2011, A 18(3) 371-376.

[21] Lacave, J.M., Fanjul, A., Bilbao, E., Gutierrez, N., Barrio, I., Arostegui, 1., Cajaraville,
M.P., Orbea, A. Acute toxicity, bioaccumulation and effects of dietary transfer of silver
from brine shrimps exposed to PVP/PEl-coated silver nanoparticles to zebrafish.
Comparative Biochemistry and Physiology Part C: Toxicology & Pharmacology. 2017,

199, 69-80.

[22] Libralato, G., The case of Artemia sp. in nanoecotoxicology, Marine Environmental
Research. 2014, 101, 38-43.

AR



AR Jlo :(Jgl ol ) YYABY 5,les oyl (Lo o ylailin!

[23] Madhav, M.R., David, S.E.M., Kumar, R.S.S., Swathy, J.S., Bhuvaneshwari, M.,
Mukherjee, A., Chandrasekaran, N. Toxicity and accumulation of copper oxide (CuO)
nanoparticles in different life stages of Artemia salina. Environmental Toxicology and

Pharmacology. 2017, 52, 227-238.

[24] Mesaric, T., Gambardella, C., Milivojevi¢, T., Faimali, M., Drobne, D., Falugi, C.,
Makovec, D., Jemec, A., Sep¢i¢, K. High surface adsorption properties of carbon-based
nanomaterials are responsible for mortality, swimming inhibition, and biochemical

responses in Artemia salina larvae. Aquatic Toxicology. 2015, 163, 121-129.

[25] Nogueira, V., Lopes, I., Rocha-Santos, T.A., Rasteiro, M.G., Abrantes, N., Goncalves, F.,
Soares, A.M., Duarte, A.C., Pereira, R. Assessing the ecotoxicity of metal nano-oxides
with potential for wastewater treatment. Environmental Science and Pollution Research.

2015, 22(17), 13212-13224.

[26] Ozkan, Y., Altinok, I., Ilhan, H., Sokmen, M. Determination of TiO2 and AgTiO>
nanoparticles in Artemia salina: Toxicity, morphological changes, uptake and depuration.

Bulletin of Environmental Contamination and Toxicology. 2016, 96(1), 36-42.

[27] Pretti, C., Oliva, M., Pietro, R.D., Monni, G., Cevasco, G., Chiellini, F., Pomelli, C.,
Chiappe, C. Ecotoxicity of pristine graphene to marine organisms. Ecotoxicology and

Environmental Safety. 2014, 101,138-145.

[28] Radhika, S.R., Kumar, V.G., Abraham, L.S., Manoharan, N. Assessment on the toxicity
of engineered nanoparticles on the lifestages of marine aquatic invertebrate Artemia salina.

International Journal of Nanoscience. 2011, 10(4 & 5), 1153-1159.

[29] Rahmani, R., Mansouri, B., Johari, S.A., Azadi, N., Davari, B., Asghari, S., Dekani, L.,
Trophic transfer potential of silver nanoparticles from Artemia salina to Danio rerio.

AACL Bioflux. 2016, 9(1), 100-104.

[30] Rajabi, S., Ramazani, A., Hamidi, M., Naji, T. Artemia salina as a model organism in
toxicity a ssessment of nanoparticles. DARU Journal of Pharmaceutical Sciences. 2014,

23:20.

[31] Rodd, A.L., Creighton, M.A., Vaslet, C.A., Rangel-Mendez, J.R., Hurt, R.H., Kane, A.B.
Effects of Surface-Engineered Nanoparticle-Based Dispersants for Marine Oil Spills on
the Model Organism Artemia franciscana. Environmental Science & Technology. 2014,

48(11), 6419-6427.

[32] Tavana, M., Kalbassi, M.R. Abedian Kenari, A.M., Johari, S.A. Assessment of
assimilation and elimination of silver and TiO> nanoparticles in Artemia franciscana in

different salinities. Oceanography. 2014, 5(19), 91-103.

[33] Vijayan, S.R., Santhiyagu, P., Singamuthu, M., Kumari Ahila, N., Jayaraman, R., Ethiraj,
K. Synthesis and characterization of silver and gold nanoparticles using aqueous extract
of seaweed, Turbinaria conoides, and their antimicrofouling activity. The Scientific World

Journal. 2014, 3, 938272.

Yy



AR Jlo :(Jgl ol ) YYABY 5,les oyl (Lo o ylailin!

[34] Wang, C., Jia, H., Zhu, L., Zhang, H., Wang, Y. Toxicity of a-Fe.O3 nanoparticles to
Artemia salina cysts and three stages of larvae. Science of the Total Environment. 2017,

598, 847-855.

[35] Zhu, M., Luo, F., Chen, W., Zhu, B., Wang, G. Toxicity evaluation of graphene oxide on
cysts and three larval stages of Artemia salina. Science of the Total Environment. 2017,

595, 101-109.

[36] OECD 2012. Guidance on Sample Preparation and Dosimetry for the Safety testing of
Manufactured Nanomaterials. ENV/JM/MONO(2012)40.

[37] Hartmann, N.B., Jensen, K.A., Baun, A., Rasmussen, K., Rauscher, H., Tantra, R., Cupi,
D., Gilliland, D., Pianella, F., Riego Sintes, J.M. Techniques and Protocols for Dispersing
Nanoparticle Powders in Aqueous Media — is there a Rationale for Harmonization? Journal

of Toxicology and Environmental Health, Part B: Critical Reviews. 2015, 18(6), 299-326.

[38] ASTM D1141 98 (2013). Standard Practice for the Preparation of Substitute Ocean Water.

[39] Michael B. New. Farming Freshwater Prawns: A Manual for the Culture of the Giant River
Prawn. FAO Fisheries Technical Paper. 2002, 428.

[40] Finney D.J. Statistical Method in Biological Assay. 3. ed. Charles Griffin & Co., London
and High Wycombe 1978, Griffin, Weycombe, UK.

[41] Stephan C.E. Methods for calculating an LC50. In Aquatic Toxicology and Hazard
Evaluation (edited by F.I. Mayer and J.L. Hamelink). ASTM STP 634 - American Society
for Testing and Materials. 1977, Pp 65-84. Also is accessible at:

https://www.astm.org/DIGITAL_LIBRARY/STP/SOURCE_PAGES/STP634.htm.

[42] Lavens P., Sorgeloos P. Manual on the Production and Use of Live Food for Aquaculture.
FAO FISHERIES TECHNICAL PAPER 361. 1996, Pages 90-100.

[43] I1SO 6341:2012, Water quality — Determination of the inhibition of the mobility of
Daphnia magna Straus (Cladocera, Crustacea) — Acute toxicity test.

[44] 1ISO 20998-1, Measurement and characterization of particles by acoustic methods — Part
1: Concepts and procedures in ultrasonic attenuation spectroscopy.

[45] ISO 22412, Particle size analysis — Dynamic light scattering (DLS).

1SO 31 solizsl L DLS Saaliys ;55 SaSTy o, o3l 5IUTATAY Jlo AFYEY 0l o) Lo o itk (g 55Tl

Yy


https://www.astm.org/DIGITAL_LIBRARY/STP/SOURCE_PAGES/STP634.htm

