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Abstract

Nanotechnology represents a new frontier in science and technology with long term goas and benefits.
Nowadays, nanotechnology is producing many revolutions and applications such as quantum computing, sur-
face and materials modification, novel separation and sensing technologies, and human biomedica replace-
ments. These new techniques are being introduced in food and bio filed. In this review, the satus and trends
related to nanocomposites, nanoparticles, nanotubes, delivery vehicles and biossfety were reviewed. The sit-
uation of funding of nanotechnology research in USA, Japan and Korea is aso summarized.
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Z AP gon, dozw 38hr)E Al
A bdst FeHR @A rkeAdE 7 94
ol 71%= T/}l gtk “Nand’: 10°2 el
= T9EA 1nme 10989 WEE Jels &
24 9nE zZl=d, Internationd Technology
Research Indtitutecl] 4] 278 “Nanodtructure Science
and Technology”oll 3t W34 (Sieged et al., 1998)
oA Yi=7les thadt o] Aejstar

..... direct control of materials and devices on a
molecular and atomic scale, induding fabrication of
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functional nanogtructures with engineered  properties,
gynthesis and processng of nanopartides supramolecular
chemidry, sdf assembly and replication techniques,
dgntering of nanogructured meallic aloys use of
quantum effects, creation of chamical and hiological
templates and sensors, surface modification and films.
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#2 el Aok $AH =TS HA, Y
Vo2 RE A7A Fad E@8kEE oy
& B3l HF BHe F2E AAEEA Ykt
xEe] PAEYHoRE FHEM, oy sihe Wk
A2 = Usd & 4TS won, v
=S Alxshe oheket 713 e Fig 19 Y
EfIQieh. & oA e mejabsdel dojA Fghrt
A AYH A2e 72 SHFHIL e e
<9 A% 2 AELR] dRFoldA e GArtA 9
AFda A st AR, F9 d
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L7 |=e SEE0k

HEMHIHNE (surface modification)
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Fig. 1. Nanogructure synthesis and assembly approaches.
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AAZeE A7 7R AEs el glojA
A2 AF, g2, A8, A= AL, I
A &% AM, “in vitrg” TE “in vivo” g 93
e AFE VevE eEox] AA 2 HA
sl grogH & AFE ATl =g, pmelek

I, FE RS A7
o A, 33 Al

, =7nr = )\5]—1 =
, =ge) BYH AP AW ¢
L AEA QoA A EE The 0dEd 4

Q17 FAlR{I2[&} Xl (human biomedical replacements)

¢1ZA)1 % (shunts and stents), 21-&3]5 x%53 Wl
L, TIDDS(transderma and implant drug ddivery
system), FHE = <Sh(intraocular) #=, vhs
(pacemaker), defibrillator, cochlea implants 5©] o
FAL AL diideln A &8 ThsAdel
Aom, g Q17 A7)7e AE Ndel 7k
g Aol A AR ATkl A
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A7 2 F - A=A FofolA 7|4
ol g3 WNFAHLEE FHI Ay Pre] HA
2 Qlste] gk oy, A4 JAHAL e &
52 A&Ho g dbgo] olofttH 7kg- Al7]el
FelARlel el FFEE A 1EA e (sf-
replicating nano-robotg)e] 7] o)E3} FHE
A 2 AR B HAFT F AS Fez
Z17F Har ek o) gh vie 25e] shdEE 8
FuUel eskshEA gle® Taade) 984 DNA
o] WA e WS, &9 Alxe s, Bdds
GAE F e3P o] AA, A7HEe] AE ¥
E3to] A7 &8 FXAE 5 Ads Al &
Zlolt}, Hgt A% iwr)ee] HEAQ Bie ¢
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A A", ARA e Ay, S22 2 Al
T, HuAEe] 7] 9 SRS
Foll oA sg &7 Avkal AgE

& AFEORIAM Hr]ee] o8r]eo AT
2 7Ex] AR, WA v Al A (nanosensor)
HAA L eHEHE A et AFS A=z, 7}
9 AN A E Y F de e
. aEd 5 AR s 5A4AFY] W
st} HETAE Age 4 2 7SS +# de
ZleolH, “Ale AlZE(smat system)"o.2 A=
71 A& E37A (integrated sensing), 43}
(localization), 7]15-#2](reporting), VA=A 52 7]
T ]j—ﬂoi’ﬁ AEAZTEH EfFs T
oMol &4 kS FUAE & AUTh
AFE - A AdojA Fag ol o F, vt
olmz @ WY=FE 7R (nanoscae processing), Al
TN, RFAAFS SIgE WHe] dASE ASAW
3 ule] @ Wek(biosecurity) o2 R glon,
ol# gt AE2 vl elsle] AA wHE
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o] JAE Fig. 2o ERNAG.

herlgel Z1EHel e AERA 2 7l

M oy %o u{u
fo o r..‘l tlo >,
1o r_l_, 1

l—r\

i

a;zr
1>

i
[

tio

[, O ol r WY

(toughness)

Aol A

7] u &

& 7t e

7}*17 =3
osto] AlZE]ITE e
T3 gbdgeR 24
FRAAERA FAZL 7P A
7150 Ee|2HAE AT
M2 F(fast food)?) AAZ dE) AFgE T
(Stucky, 1997).
YetzE z2hH= A5
&

d], sk

AT

X
lof
29
olo
2

- T

Mamo-partkles =

“ame-cmulsions

L
Wlalerals

Nano-composifes

Name-sructured || Risuvurity

maderials !

Mm-S EN SIS

Numn-irsers

Fig. 2. Application matrix of nanotechnology in food science and technology.
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WierlE] 58] WA =4 nanoclay®] Azl
o] AM&5 3 9.ow(Quamley and Ross, 2001), ®
=+9] Nanocor(5*)= ZH2=g 9] montmorilloniteE
3-5% H7tste] 7hEL el Wdde] g Rt
oft]gt Aba, o]ibslERA, FiE gl WA AR
A5 o] F 7)5A EEkaE AEE NSk
veFst AF2A Fobe) 883k it Nekashima
e al.(1991)& ALO,SO,Z TFAH wudweF 3
A 713 zH= SPG(Shirasu porous glass) =& 7
sl oW, (W/IOYW, 2 (W/IO)YW kAl Al
gl 2838t molaZ YA microspheres)E A=
T de Zled AFeAeH, Yamazeki e al.
(20022 SPG =3} PTFE(polytetrafluoroethylene)
of og f3FAE Hlashks dTelx SPG %
Aol ot mlola® T YiewH FFEY] F

HEEE 2 OW olEd S AlxT F s

St

=

(e

o rlo o 12
iR

s
H

L= Xt(nanoparticles)

ojoRobo| M= 2l Rl ohgl 7]Ee] of
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©)(Drug Delivery System, DDS)- Alel7ute] ok
Hlguoh F4 Mg 442 X sa4E v
Els 2o duA Q) 53], AR A
9, AR, she - AESH A, 55
& B8 AW 54 wFo| DDSE A5E &

il pharse
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Fressure gauge

sk Aol dist B A7t o] R AL 9low, o]
E Akl kst sheky A S o83y
e gzle] AgATE F45EA) wAEa Aok o
= HEEA LR d= ookddd] slojA g
EFe PRt A= BE AP A 2 xR
oy B ERO ofoks 2Hske A% e oYk
& A= 5 7les Algse, A8 2L
A2 AzE Fegrts 048 0ok fH&ssiA
T+ o]ek& ¢33+ hydroge nanoparticless] thdk
To NEE =EA B3yE3 JtiMitra e al.,

2002). W=iA= IAC] @A golskl RS
Jen, =25 Foto] 7] vE AlA el A
gEm, 53] 100nm ©]3le] 44 7
Hedzts oA oS 11 =8Azk
o] W& tHAllemann et al., 1993).
3, B 3 AR5 ) EAN(chitosan)t T
Z(gelatin, SPI, casein, gluten)& ©]-&-3ke] 7] EA-
il o iRt Alxr)E e AzE eyt
SRS M &k ATFE A
STHKIm et al., 2003). Hod-tbdF{ HedAt
Fig. 3ol viehd A3 o] SPG B Al&EE o]
te] 2 RE(membrane module)e] = =7]9}
e, kAl J7EF 5ol Wl e AREAS
5ttt SPG 2 Fgol €13 o P (emulsion)
9] I ZEY FF Z7I7F 0.3um ZES
FaiAle] A7t 5, 7, %= F7Fe wkeh
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Fig. 3. Apparatus for the preparation of nanosphere emulsion.
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Fig. 4. Photograph of chitosan-protein nanospheres.

2 133% A FAd=HG o, oﬂm/ﬂﬂ A7) &
sAle] HrhEste] =& ARaHAlE RATHR?=0.93~
0.99). Alx¥ 4FFe] dd-opdiF =Y} (Fg.
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=4S Ag- uAYAE dAEA e FERE
FA o] 2okl AEo] vhla 7 EA 7Ra B
FAUA EAsks As & 4 AATH
FEA T A _ZokdlE] 119 9)7ke] SDS-PAGE 1
= A3 @"}(Hg 5), SPG gtof| °]sle] A=
3 UegixbE Exb# 50,0009 65,000 o9 o
7} 2ZA Albdet, E2be 55000~57,000 <l
A 73Es 75 2 roydisin T Ae] w7}
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Lt=FH (nanotubes)
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zo| MEAFoI. Y=FHEe @9 FAel et
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Fig. 5. SDS-PAGE patterns of water soluble protein of
royal jelly complexed in chitosan-protein nano- and
microspheres.

Lane 1, marker standard; lane 2, CHT/GEL/RJ; lane 3,
CHT/SPI/RJ; lane 4, CHT/CASRJ; lane 5, CHT/GLU/RJ;,
lane 6, CHT/GEL/RJ HOMO,; lane 7, CHT/GLU/RJ HOMO;
lane 8, RJ control; lane 9, marker standard.
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&2 (delivery vehicles)

Wiedabs 72 fast Al viske fe
s} 8 WESA0l Hoju oA AHd A &
F st 5HE gA4d ¢ 7] e ol&
2ol WE Az #Yol ASHE A

Banerjee et al.(2002)2 AOT(sodium bis(ethylhexyl)
sulfosuccinate)/n-hexane & rto] Al A 2ElS o] &3}
o 100nm o]&te] wApFT 7IEA =9}
(chitosan nanoparticles, CCN)2 A x5}, Az
=91219] in vivo biodigtribution 28-S 214 &}1e]
CCNo] me] Zpo] BxE Axs FARIFoEH,
o|efFobo A JAFEl & tageting E-AOE E&
3 & 922 95T Bodmeer e al.(1989)
t}7bel o, 71EAN tripolyphosphate 5-0.8
B84 9okS mlo]mE HE WeYRE A)lxsk
TreloF AEAZAM el BEAAE AFs)
Roy et a.(1999)2 <17ke] g L 27]E WoF
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2 o9 gt AEe A 2gl o2 A n|Hte
BioDelivery Sciences InternationdAl7} 7f2sle] &
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biotechnology centerE 3l “Nano-Bio-Tech-
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