[ —

UM

Muwalulad (nanotechnology)

U

INIAAAT LUNITIANITHALAIUANAITUAY

nu1eie N15UTEYNR AN N9

msdanseiarlusssuuuana wieliusslevinon
Auautivieusingnisaifitindutusuianie
laseasnavesaans lneauaudinieusingnisel
Fananuandeaniinuluianuuialng uilu-
waluladgnunuldussloviiilundnsusigunn
wazitldlindndasiguam wu lundadusien
deriumudunziazasiowadiiing uavan
vunaentumssnu®? Hus lusdnsasiedoshens
i Tuufuuaniievhlidormalusuadsifuasmy
warlundndnsiomnsiielWyaldedamie
Fammurmse s luderh Awe gah Tnemairdiou
ol aoynraunluiuiiienissndonuaiise
lugUnsaldidnnsedindnieTanlusrueinia
ouunef sosudiiioviliudauss nunu Bavgu
fiszAvanmgs Sunadnuasiviinun Tusdedos
Tdunsie Wy wandusisuuas dn1suiunly
walulad leliiveuanzasseusastimneuas

ann1sUuougdangey

——
"-\.X * Applicationrof Nanotechnology_"i‘n'Health Products,
- - - ' )

A

= \\ 2

e 298 Taws wud
FNANIUAAIENTIUNITOINITUAZE )

uneuiingUsvasdifteAnwinsusend
T lumeluladlundnfasiquam eiluitugiu
aw§ lumsvhanudlaieaiusumanmsaues
Ay guandndusiunlureUsenanne way
WUINNITAIUAN MAU guandndueiunluluy
HARAMNFUNINVBIEINIIUALLNIIUNITONMS-

bbe1& 8N

ALANTAUUILRTANALARaLingls

Wesnanantinaten1uvesaynin
sumLvﬁwzﬁﬁuaauiﬁ’usuumsumawmﬂ U LR UUNAUD
aunavdnadludaszivunluuns agnudidad

a U oa oA a
WaguwUaawuunluyiud Ae LaRaNsENuaNn
Usingmsaleusiyl (quantum effect) Inesinuansa
193UTINgN1saleanuIlud1uNITIoNTEY 1151
i waznisuwaiwmdn uananil dedanaluns
WaguuUamaaiRnsMeEn el 1w Meamniivios
N9IA19LLURLUANIULINNVDILT BT UVDILMA"
d' = I | aa

PNoduAIazlaguanukanduluswas Ianauay
wasunauuduaInsatnszwalnih wanantiu
gavileunatuauisadudinisasyiivlnves
wuaiSels sl an1eAsnanIteuilanvnunan

o o o r
MIEATOMISUAZET aUURUNUEIEU-5UAL 2557 9J

%)
-
c
-
Q
m
=
D




—

n
=
c
-
e
(o)
c
D

nswasuwlasquaudfanizvesarslusiu
IADY AzaNy N13E0IAs MsuNIzualni Ay
ansalunsyhuisenadl MsNTUYRINUNED

duilalaeiusoinavetounANITEninteun1Aiy

'
a

AaunndouuazsyinseynafusymAfmety dannsil
fufidudafiuduas fnadeniuaiunsalunis
yURRSEsEmraiy fedu Sefimsthanauifuas
NI BTN TN asfenEam anUszendld
felumsnisunnduazlalynianisunng wu
1) msfinaauifdouaazgniulilunisysd
uarAnRAINENT 2) mﬁLUﬁau@mamﬁaﬁﬂsﬂﬂgLﬂu
AunvTodursunudivienieriujizeoriuna
wagnaidenazauanisfiwadiiosenveseynia
wlu Feilinesdrgniranldlunisagiaunin
(imaging) wazThanewadiiecen 3) nsiuTiRg
SufaiutuhlnAnUARehetu Sgminlddu
s sufAserlugnavnssuhiudemauas
gnanvnssuadl Wy ulununmesTwinlisevin
wagldndsnuiiazonn visnisaadulassaiis

ulumuusuievinlminagene Wudu® *

nsuszgnatdulumaluladlundngiami
fANN

Ansirulumeluladunlguseloasilu
HANAUNFUNINA WU nEndaien WEAdue
wsasilounnd® nansusionmns nansneiesesdian
HAndugIngdunse Ineuansiiegenisuszend
Tunluwalulaglundadarguanlunisdiunt 11
Fawuin msihuilunaluladunldlundnSusien
Wieunumilums “thsen (drug delivery)” ToeiigaUsvas
Tunsidsunlasquandinaadvaauaand
Y931 WU e sazany LN TUanUdeten
Y8108 NN EwaalUrINe YINlA
anAad ufiveesensnowad sudiluly was
Whvine Fagannsnszaneen Teiumeasinasen

-
10J FDA Journal : September-December 2014

Feoravilideanvuinen anuSunanisldeiwas
anAld91edue Fesiinuseloviidouszina
TunumsanAldnevesssuuanansasay® " uxdnsios
w3nadlownng dnrsuiunlumeluladunldiiie
nTitadulsalagmsagyioun (imaging) N15AAAM
warUsdiumidsa® msindeuuuaioslownnd

Wetaesiun1sane®

 visodulasegulunisadng
oforuifsuluduianssudede” diuulu-
wmaluladifinsiunldlunin fuefamsdu
iioununlunisauguaunm nsiiuinviua
n15UTYMUvie Wy dn1sussquiluwuiges
(nanosensor) 39zi3aauasilonsaanuqaunse
Tuowns™ ¥ dmiulundnfasiedosdions wu
Asufuwan wils AsuUngeRviT endilu ay Insld
auNALIILRY oAUV BYNIAUILUMEN-
sonlys auntAuludanousenlysd aunAuly-
Inndeulaeanled eunaunlusgiifieveenled

19 2 o=

wazauIAUIlurALded’? fudme wu Hawile
wisvaynauluRuvseaunauludingdnie
oymaululnenlneenledaduide yafin
yatniFou quii iedudinisasgiivinves
auvad vilslaifindumity li@enihuaglaidude™
Judiu

g

oymaveadefidnasilusziuunty (unn
Tutas 1-100 wluums) sednuaudRanzsiaf
Wasuuasly Fafinsinisdsuutasdunnld
Usglellunsudnndnsdaeiavnin wu wdnsduanen
wanFueilATesilounng wanfamionms wansinel
esde wawHAn st ingSunsne el mhea
fimthitlunsauau A1y quandasasiauniw
yoemargUszina 393udn1seenuuInig
ngszilaulunismuan My quandnsiaueiguaim
AnsldunTumelulad



M99 wanaagen1sUsegndldunlumealulaglundndosiauain

WD iaunme)

NARN N

g1

BIU3

TERRGAREN

€

o)
)

9]

€

UNINY

d15/aunnAuiluy ingUszaA
- BUNAUIURY - fugimsasaaulnvestiouuailise Wee

€

o

ydansinwelhsaenduazisy

(Silvernanoparticles, Nanosilver) - &
- wulasiues (Dendrimer) - ddwranenewadt g
- Al (Liposome) - 1UNIAZANY

=3 o 1 3
- Wonllay (Exosome) - ddsgangasenzwaaitiung

- W93 (PEG) - NANASITINUDIBT
- Nkoadte (PLGA) - 1uAs5UBwes (cellular uptake)
- BUNAUILUNBIAN - MIEEVIBUNMNKAENTINELSA

(Gold nanoparticles)

- MBUAL AaM (Quantum dot) - NTALVIDUNIN LB IFLAUIYBINBULLBIBN
y58 wAndlundalun uluniea
(Cadmium selenide nanoparticle)

- ASUBUUNUARY - gwaduzise lngldhuiuanuseu

(Carbon nanotube) - Wulmsegy (scaffold) lunisaseedewiiion

- Inlnawmassea (Phytosterol) - WiwAIMNI90WNS W SuginsuudrRiaanDTen
NsEULgeLa SN UALTeN

- wilupeulngnd - Bpengemng Insunluildurzdeaiuldlennia
(Nanocomposite/ biopolymer-  wazaudutluluiiuie
based materials)

- oumeululnndelaoonles - ielhienansasiaiounas T lifuamy
(Titanium dioxide nanoparticle)

- punAUlUdIngd

(Zinc oxide nanoparticle)

v
[V

- sumAaluRY (Silver oxide) - SugamsataiulnvestaluAfliSEuAL T
- sunmpululnndeulaeenlyd
(Titanium dioxide)

- B3R (Acephate) - MIUANNITEBNVE AT AR tngld

watiaunlu-louwAUgLaty (nano-encapsulation

techniques)

L@NEIS
919949

W
-
c
-
Q
m
=
D

15,16,
17

18
19
20
21
22

23

24

25, 26

27

28, 29

30, 31,
32

34, 35

. . . r
2M58150MMN5Uaen aluliouAUENEU-5uAL 2557 11J



—

%]
-
c
=
Q
m
=
-

UTFEUWIUNTA

1.

10.

11.

12.

EUROPA. Nanotechnologies (Acessed on Mar 19,
2013, http://ec.europa.eu/health/opinions2/en/
nanotechnologies/index.htm)

Nano.gov National Nanotechnology Initiative. What
is naontechnology?(Acessed on 19, 2013, http://

WWW.Nano.gov/)

Nano.gov National Nanotechnology Initiative. What’s
So Special about the Nanoscale? (Acessed Mar 11,

2013, http://www.nano.gov/nanotech-101/ special)

nanowerk. What’s so special about nanotech and
why is it an issue now? (Acessed April 2, 2013, http://
www.nanowerk.com/nanotechnology/ten_things

you_should_know_3.php)

Salata OV. Applications of nanoparticles in biology
and medicine. Nanotechnology 2004;2:1-6.

Devalapally H, Chakilam A and Amiji MM. Role of
Nanotechnology in Pharmaceutical Product
Development. Pharm Sci 2007;96(10):2547-2565.

Bertrand N and Leroux JC. The journey of a drug-
carrier in the body: An anatomo-physiological
perspective. Control Release 2012;161:152-163.

Voegele JW, et al. inventors; Ethicon Endo-Surgery,
Inc,,Cincinati, OH (US) assignee. Nanoparticle treated
medical devices. US Patent Number 0255425. 2008
Oct 16.

FurnoF, Morley KS, Sharp BL, et al. Silver nanoparticles
and polymeric medical devices: a new approach to
prevention of infection?) AntimicrobChemother
2004;54:1019-1024.

Taylor E and Webster TJ. Reducing infectious through
nanotechnology and nanoparticles. Int J Nanomed
2011;6:1463-1473.

Li X, Fan Y and Watari F. Current investigations into
carbon nanotubes for biomedical application.
Biomed Mater 2010; 5(2):22001.

Neethirajan S. Nanotechnology for Food and

Bioprocessing Industries. The Canadian Wheat Board

-
12J FDA Journal : September-December 2014

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

Centre for Grain Storage Research 2009; 5th CIGR
International Technical Symposium on Food
Processing, Monitoring Technology in Bioprocesses
and Food Quality Management 31 August 2009,

Postdam, Geramany.

Lyons Kristen. Nanotechnology: Transforming Food
and Development (Acessed Apr 10, 2013, http://
www.foodfirst.org/sites/www.foodfirst.org/files/pdf/
Backgrounder%20Spring%20'10%20Nanotech?.pdf)

Patel A, Prajapati P and Boghra R. Overview on
application of nanoparticles in cosmetics. AJPSCR
2011;1(2):40-55.

Rai M, Yadav A and Gade A. Silver nanoparticles as
a new generation of antimicrobials.
BiotechnolAdv2009;27(1):76-83.

BEYOND PESTICIDES. Nanosilver (Acessed Mar 19,
2013, http://www.beyondpesticides.org/
antibacterial/nano.php)

.Mohammed Fayaz A, Ao Z, Girilal M, et al.

Inactivation of microbial infectiousness by silver
nanoparticles-coatd condom: a new approach to
inhibit HIV- and HSV-transmitted infection. Int J
Nanomedicine 2012;7:5007-5018.

Wijagkanalan W, Kawakami S and Hashida M.
Designing dendrimers for drug delivery and imaging:
pharmacokinetic considerations. Pharm Res
2011;28(7);1500-1519.

Kimar P, Gulbake A and Jain SK. Liposome a vesicular
nanocarrier: potential advancements in cancer
chemotherapy. Crit Rev Ther Drug Carrier Syst
2012;29(5);355-419.

Kooijmans SA, Vader P, van Dommelen SM, et al.
Exosomemimetics: a novel class of drug delivery
systems. Int J Nanomedicine 2012;7:1525-1541.

medilLexicon. Peg-Intron (peginterferon alfa-2b)
(Acessed Mar 22, 2013, http;//www.medilexicon.
com/drugs/peg-intron.php)

Mimeault M and Batra SK. Potential applications of

curcumin and its novel synthetic analogs and



23.

24.

25.

26.

27.

28.

29

nanotechnology-based formulations in cancer
prevention and therapy.Chin Med 2011;6:31.

Jio PF, Zhou HY, Chen LX, et al. Cancer-targeting
multifunctionalized gold nanoparticles in imaging
and therapy. Curr Med Chem 2011;18(14):2086-
20102.

Luo G, Long J, Zhang B, et al. Quantum dots in
cancer therapy. Expert Opin Drug Deliv 2012;9(1):47-
58.

Gannon CJ, Cherukuri P, Yakobson BI, et al. Carbon
Nanotube-enhanced Thermal Destruction of Cancer
Cells in a Noninvasive Radiofrequency Field.
Kills Cancer

Nanotube Heating

Cells2007;110(12)2654-2665.

Laurencin CT, et al. inventors; University of
Connecticut assignee. Carbon nanotube composite
scaffolds for bone tissue engineering. US Patent

Number 0075904-A1. 2010 Mar 25.

PEN The Project on Emerging Nanotechnologies.
Canola Active Oil (Acessed Mar 19, 2013, http://
www.nanotechproject.org/inventories/consumer/

browse/products/canola_active oil/)

Tang XZ, kumar P, Alavi S, et al. Recent advances
in biopolymers and biopolymer-based
nanocomposites for food packaging materials. Crit
Rev Food SciNutr 2012;52(5):426-442.

. Arora A and Padua GW. Review; nanocomposites in

food packaging. J Food Sci2010;75(1):R43-49.

30

31.

32.

33.

34.

35.

. Vakayil AY, et al. inventors; The National titanium

dioxide co., LTD. Assignee. Titanium dioxide
nanoparticles. US Patent Number 0276389-A1. 2012
Nov 1.

Weir A, Westerhoff P, Fabricius L, et al. Titanium
dioxide nanoparticles in food and personal care
products. Environ SciTechnol2012;46(4):2242-2250.

European Commission. Nano-form zinc oxide in
sunscreens (Acessed Apr 4, 2013 http://ec.europa.
eu/health/scientific_committees/emerging/docs/
scenihr_o_035.pdf)

BEYOND PESTICIDES. Researchers Settle NanoSilver
Antimicrobial Mechanism; Low Dose May Enhance
Bacteria Resistance (Acessed Apr 4, 2013 http;//
www.beyondpesticides.org/dailynewsblog/?p=7703)

Choudhury SR, Pradhan S and Goswami A.
Preparation and characterization of acephatenano-
encapsulated complex. Nanoscience Methods
2012;1:9-15.

Perlatti B, de Souza Bergo LP, et al. Polymeric
Nanoparticle-Based Insecticides; A Controlled
Release Purpose for Agrochemicals. (Acessed Apr 4,
2013, http://cdn.intechopen.com/pdfs/42208/
InTech-Polymeric_nanoparticle based
insecticides_a controlled release purpose for_
agrochemicals.pdf)

SQODOD

o o o I
MIEATOMISUAZET aUURUNUEIEU-5UAL 2557 ].3J

%)
-
c
-
Q
m
=
D




