ZIHSd 10-2019-0024397

O (19) thgt?l=53] % (KR) (11) Z/AEME  10-2019-0024397

(12) TMESTRE) (43) FIAYR 2019303208

(51) A58 EF(Int. Cl.) (71) =4l

A6IK 9/51 (2006.01) A6IK 31/12 (2006.01) AE g EE

A6IK 36/9066 (2006.01) A6IK 47/14 (2017.01) NLEWA FAT 52 209 (FA%E, AZos
(52) CPCE3 25 )

A6IK 9/5123 (2013.01) (72) w2t

A6IK 31/12 (2013.01) 328
(21) E¢dls 10-2017-0111358 A71% FekFaA] HUIsE 63, 3709% 6053 (U
(22) E9L#} 2017'308€31Y E gt nE)

A TAR 2017308931 IE

x
o
>
ol

A9 BYFR 361, 201% 40235 (A
F, B TduE)

A A 4 0 F 3 8

(54) ¥ WA 4ol Fdd AR deTx X A % ol9 £&3Q ¢S EX U

(567) 2 9oF

Boutme gotgAo] e AFY YT ZF *X@ ©A(Curcumin Nanostructured Lipid Carrier, Cur_NLC) %
olo] A&HQ ot dxjg] W #3 Aow B wbgol wlel f3kA|ZA A% (Span) 809+ E 9 (Tween) 80
S 3:7 WA 5:59 FEMER AMEsta, A7) FeAE XHe F FHd diste] 15 WA 80 %Y Fow ¥
15 S E

0 F &- %2
200 05
[ Mean particle size
s PO
{04
. 150}
£
=
N = 08
w
=
= 100} s L
£ s - =
m
a 102
C
(1]
o
= 5t
{01
0 00

Confrol LTLF HTST  Steam sterilization



(52)

CPCE 5] 27

A6IK 36/9066 (2013.01)
AGIK 47/14 (2013.01)

A6IK 9/5176 (2013.01)
A6IK 9/5192 (2013.01)

ZIHSd 10-2019-0024397

(72) &g =}
Z3 L
A7 % BAA BEZ 49, 2726% 6028 (A%, @
Fuks FHolol )
A4d2
AEA o+ S 2 111
o] WS AP FUFAFNEALY
HALFHE 2014M3A7B4051898
-4 v 2 27} sH
AT AT Sk A A
AT YA 7 s M EAN
AT IA AEUYEAA 7EEE AZ, B4 2 5% H3r A
7] o & 1/1
T+ AF st 4k =
A7 2016.09.01 ~ 2017.08.31

, 606% 9063 (XA




[0001]

[0002]

[0003]

ZIHSd 10-2019-0024397

g Al Al

F75)

71

AFTN Y=7Z A T3 (Curcumin Nanostructured Lipid Carrier, Cur_NLC)ZEA, 7] Yx=tZ A& A
(Nanostructured Lipid Carrier, NLC)7} -3A|2A AZHE RS2 ]E(sorbltan monooleate) 2} 2|4
2ol E(polysorbate) & 3:7 WA 5:59 FEH|ER ARSI, 7] F3AE AL F T diste] 15 U
A 80 TH%e] Fo= 2, 4] Aol A AHRZA UlFfr(soybean oil)E AMESIA A AAZA =
gAE ExHold| o] E(Glyceryl Tristearate) & AM&3tE A& 5O E st E hgAdo] ddd AFH
w72 A& DA (Curcumin Nanostructured Lipid Carrier, Cur_NLC).

A7 2
7] 9AE EdetE AS EFoR 6}—‘5 A 1 8] WE AFY JeFF XA FA(Curcunin Nanostructured
Lipid Carrier, Cur_NLC)¢] A|zH¥

(S1) 56 (soybean oil), AHAFF (Curcumin), =AY E 2 ol#o]E(Glyceryl Tristearate) ¥ A E4|Ek
HEx8gdo]E(sorbitan monooleate) ot ZT]AEW|o|E(polysorbate)e 3:7 WX 5:5(FHH]) & L% =3t
3led 85 WA 95ColA 5 WA 1587F 7FhdalHA wwtale] §-4H(oil phase)S 53 ©A;

0

(S2) & 85 WA 95TolA 5 WA 1583+ 7193le] 424 (aqueous phase)S FH|E A7 @A (SDAA =5
B f74(oil phase)oll H7Fgk thg- 85 WX 95ClA 5 WA 1573t 7FEste] #ads 535 o, 4

(S3) A7) @A (S2)dlAd F59 Earals #A37E ALgste] #AZA dS 2239 BHY7E o] &3slo] A
BEAAA AFHo] A9 AFU Ye=FZF XE DA (Curcumin Nanostructured Lipid Carrier, Cur_NLC)E A

A 1 ol wE AFY YxetF A A DA (Curcumin Nanostructured Lipid Carrier, Cur_NLC)E 70 W#] 80T
o 10 WA 20% &<t HTST (High Temperature Short Time) @A gdtE AS 5HOR 3l AFY Utz
A A G| (Curcumin Nanostructured Lipid Carrier, Cur_NLC)2] ¢tA3} dxa] W,

yige] dy

7l & & of
2ot dokgAdo] e AFY U A ZA(Curcumin Nanostructured Lipid Carrier, Cur_NLC)
9 ol g&AQl o3l dxe Wil #sk o),

A AA Y 9AF (solid lipid nanoparticle, SLN)+= &S olal FEA 2wukA] Ad AJ2dlogr we
=& WA v SINS E2H3E faede] AE, SUHE 49 R EQlE faede SenE xdee o
9] o]dS 7AW, HPH(high pressure homogenization)®} & 7+ebdh WlhHo 2 A xd 4= 9l o] Ho] 9o
v, 59 7tes FEEAY o SAVE Adxn BAVIE & FEE f4A UEEve EAde] Bag vl Q)

(Mehnert W, et al., Adv Drug Del Rev. 2001;47:165-96).

oyt FAHE MAEY] Y5te] ol Y=t 2 A& @A (Nanostructured Lipid Carrier, NLC)7} 7]z
Atk NLC= 241t SINS. =X 3iA] A3 A AHdE 54 vE&2 27ste] IPH 59 WHo= Axys &4
JEje] gdelrt. NLCE olE|g EFo 2 Q3 =2 FEEZY T4& AF VIt 5 FaEde] oy &
FA S AT Aol e v, AAY AP ow FHEEI gk ofHd NLCY S 9% 7 B A

=
T
AW o S A, ¥ds ¥ S sAHAS AFE Sl
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1, AF D (Curcumin) S 3}8H2 CpiHyls, AFH 368.382 7HA+= 3B EA FAEAe] A7 ao] &3+ A
¥ (Curcuma longa Linn, Zingiberaceae)® ¥-&lolA FEH o] A S2o da ALgHo & Zdy
2 Al3H(turmeric)d AFP| o] =(curcuminoid)®] HdFo|th. AEHIIENAE =M q

3 o, dFY, ks, sepdRol=e} FEFALS VA k. oY e AFHL Abs)o
=47 AAYEE AAsta, bkt 83 ARt de] AaRE 93s s, 77 0 AFY I
(diferuloylmethane), 17 % AT II (demethoxycurcumin) % 3 % HAF® 111 s—demethoxycurcumin) 2} 2
2 HAY FoARES 2Ty, ©F e HFoR o o A48 73 dFo] HHATHF. Wang et al.
Acta Pharm. 67 (2017) 357-371). 1¥u}, olejgt AFHlS A o] &Fo] vta EAakelo] Fabn] A ol A
et o] K-Fate] 1 ARGl AgHelEtE TRl 9l

¢

S o Mo

= oo o &
",
H oyo gt

= olggr AFRL AA ol&ES FulrTIV] st AFWE AP A=l yxFxR AH GA
(Nanostructured Lipid Carrier, NLC)Y X&o] &A1 AFY yYx=7% HA A (Curcumin
Nanostructured Lipid Carrier, Cur NLC)7} 7%= ®} Qlth(Chen Y, et al., Drug Deliv. 2016
May:23(4):1383-92). Zre2fu}, ol2dt #AfFw ve=73 A gA (Cur NLO= Fell tigh sbg/de] o] 3] slo}

WA ol §e] Axd Hgelt),

ojo] E 5L o]ldt AFY Yt F AF GA(Cur NLO)2 ZAEQL Gl tig <tgAS v SuAZ
AT Cur NLCE ATstazr AL A7E g A3, f3AZA A2H" Beg2dlo]E(sorbitan
monooleate) 9} EHT| 2 Wo]E(polysorbate)E dAe H|&=2 AL&sta, 7] FIAE A dol U
HE2 A&, A7) A 5 HA AZEA o5 (soybean oil)s ARSI 1A A A=A = A
glolelo] E(Glyceryl Tristearate) & AREFOZM AFT Y72 AA G (Cur NLO) 9] el o 3
FTHAA & s FAaEew, oo date AFY YdeFx AP GA(Cur NLO Y A 485 $Igk 2t
Al HTST (High Temperature Short Time)S AF&E A9 953 S AT & ASS HHTgo=zH 2
S gkt

P
T

gige] g
S dst = HA

wpeba], el sjdstaat sk VlEH dAlE del i A

o+ A
(Curcumin Nanostructured Lipid Carrier, Cur_NLC)Z A|&3}7] 93k Ao},

hul

Tk, 2 oA sldstaxt st thE VEd Al 4] ol gk kAol
A (Curcumin Nanostructured Lipid Carrier, Cur_NLC)9] AZWHS A&3dt7] Y3 Aolt},

hul

T3, 2 @l sjdstaar sk EuE 71EF

A
Nanostructured Lipid Carrier, Cur_NLC)®] &-&2 <l <43} AAg] WHS AFstr] Y3t Ao},

HA 9] dd T

A8 7E=A dAE fEZstr] Yote], E dHole AFW yxetE AZF w4 (Curcumin Nanostructured

Lipid Carrier, Cur_NLC)ZA, 7] Y7z Xd GANLC)7F FsAIZA A2x| g BEx&2oo|E(sorbitan

monooleate)9 E#]AEH| o] E(polysorbate) S 3:7 WA 5:52 F#HR|EE ALgsta, A7 F3kAS X2 &
2ol tiste] 15 WA 80 FH%e] o ¥IFstar, A7) A Aol MA AARA thFFr(soybean o0il)E A3}

1 1A AEEA FYAE Ef v oldlo]E(Glyceryl Tristearate)S AFEdE AL EFO0= & o oA

o] gadl AFW Yw=tZE AF @A (Curcumin Nanostructured Lipid Carrier, Cur_NLC)Z A&t}

}_,

718 g2 Zled dAE sidstr] flste], & wHdlA = 7] @AlE Eddels As SHSE s AT

=
=% A& 24 (Curcumin Nanostructured Lipid Carrier, Cur_NLC)9] A|ZHMHS A3t}

L oox

(S1) tf-(soybean oil), HAFT (Curcumin), =AIE EZ 2 o}go]E(Glyceryl Tristearate) %
B-ggloo]E(sorbitan monooleate)?} Zo]AEMo|E(polysorbate)?] 3:7 WA 5:5(FHH])) &S =%
3lo] 85 WA 95Tl A 5 WA 1587F 7158 A] wurste] 54 (oil phase) S FE3k= &HA;
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] (524 FEE RS FAE AHgstel TERAY B 230 BAVE ol 4

AA AFR el A9 AFY Ye=FZF A& DA (Curcumin Nanostructured Lipid Carrier, Cur_NLC)E A

i
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2
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i
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A7 =uE Ve JAE AAsy] fete], & wHeAE Y] AFY UeT X]?jl A (Cur NLO) &

WA 80TAA 10 WA 20% &< HIST (High Temperature Short Time) EAZ|st= AS EHC=ZE sl 7‘]?{"?1
Uz A FA(Cur NLO) 9] 783t X WS AlFer).

2 odtg o] ghite]l Fadde wEW, A FEAEA AE8E Rax-Lg)do]E(sorbitan monooleate) 2} Z@Ai
Zu|o] E(polysorbate) & AF&-3H | z}zF ~3(Span) 803 E(Tween) 80& o2 & 4 9t}. o]y st L=njg
Zx=Sglo]o] E(sorbitan monooleate)$} Z]AEH| o] E(polysorbate) S Zgtate] Al ~°r Tz Ad
SANLC) O Hit JxA7) 7 Zrol 74 Agsly, £33 A28 B8] o] E(sorbitan monooleate)$t =)
2|0 E(polysorbate) o] T#H] &S 3: 7 A 5:5, vtFASAE 4 : 62 3Fo] &3 ALRSE Aol HgHZ
=

2 o] st FEdd u= A7 XA 1A A A (solid lipid)e] m&, A %A (liquid lipid)<]
vjd e 1A xd3 o) ]éli o|FoA = &3 vjdoln, vt Al 1A Aol wjd e 1A X4
2} ° 3]

M) AAZ o] Fol A= EF ol mr} o wigHdahAt 3l QA3 oA AR o Fol At B o)

FolAnE, thegdae] e 1A A4,
9 #Hgeln W 4¥e Ad A pEE

Sl A g Pl %?JEM it

we] shitel FRdel W, 47 A A
E

2] Tf (soybean oil)& AF&3ta, 1A A2 ZE Al
(Glyceryl Tristearate)E Al&3}+= 7

T ol ATl Sl Ao FAEC] lew Aol kel ARl &3
on, A7 =eAE EdzEHoldolEs Yregx Ad F

g 37
9 z

23k A el E#E”d, 471 FEAE Al F Sl Wske] 15 WA 80 T Fom
, A2 o] %ﬁ}xﬂ—‘ﬂ & ] E‘ 3 %

2 el wE Cur NLCO) H3t}4-& nighAlsAE 1-1000 nm, Roh ulgAgAE 1-700 om, Hoh o whghA)s)
A= 1-500 nmo]aL, 7FE vzl e A= 1-300nmo] o},

o] st Fadel wEE, B dyoE (S1) tlFr(soybean oil), AFF(Curcumin), SEHE E
gl ~Hol#H o] E(Glyceryl Tristearate) % ZEH|E B8] do]E(sorbitan monooleate)$} ZFiZH|o]E
(polysorbate)®] 3:7 WA 5:5(F%FH]) EFES E33ale] 85 WA 95TelA 5 WA 156837 7+E38tHA ayks}
o] f4Hoil phase)S FEFE ©A; (S2) B 85 WA 95CA 5 WA 1587 7Fgstel 4 aqueous
phase)& &0t A7) &4 (SDolA 5% A oil phase)ol 7‘47}5P oS 85 WA 95TolA 5 WA 158-3F

r l'E

7tgste] EAtAE FEE 9l 2 (S3) 7] dA (82)dlA S AR S TS E ARESte] T A S
7 vs 253 BH7IE ol&ste] ARAAA AFFwlel T ?4_ A yYwgx A" @A (Curcumin
Nanostructured Lipid Carrier, Cur_NLC)E A Zdh= @AES Edste & oHgAlo] e AFY Ye=tx A
2 =4 (Curcumin Nanostructured Lipid Carrier, Cur_NLC)¢ AZWH-S AF-3hch.

3, B dgo e A AFY Yxe+F A A DA (Curcumin Nanostructured Lipid Carrier, Cur_NLC)ZS
WA 80CoNA 10 WA 20% 5<F HIST (High Temperature Short Time) €& 3= AS %%3 5= 7%%“:'
Y=gz 22 @A (Cur_NLC) 9] Hdsle EAe Wi AT,

2 oge] wighA e AASEHe] wEW, JtdiH S 2" Eare] A9 st &8 1E‘r7‘4-n4°ﬂ’\1 2 kol
HTST®} LTLT (Long Temperature Long Time)B.Th & A 3] Yrolx 714 H2ghal W o o, 2 A
g EgzEolgo]E (GIS)9] XRD HE T vlwA] Az 9 At 3 7tEddA= ?léﬂ aﬁé (a-form)elA ¢
QA Fejel B (B-form) o2 FF7F 3w Aol FHS
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y39 st b =A Uehy 71E 257 585E ¢ kA FeE zte Zow dudrn,

e 57

o9} o], B wide| uwig} SIAEA AEHE Bux-2g|do]E(sorbitan monooleate)9} E@|AEwH|olE
(polysorbate)& 3: 7 WA 5:59] FH0|&Z AFEstaL, 7] F3lAE A2 F T disted 15 WA 80 F

Foo] Fo= ¥Fetal, ] A Ao qA| XHZA dlFf(soybean oil)E /\}%OFFL A AdEA A"

E 2ol o]ES Al o2ZN AFY Y=gz AF GA(Cur NLCO)2] Lol gt oS TgAZA 4
gk, wd, AFY Yyx=Fx AFE GA(Cur_NLC)E HTST (High Temperature Short Time)E o]&ste] 2 A

gz AN YT A A (Cur NLOE Bt AL 5 3

12 2 gl e vz Ad HAINCG AP Axeds vekd Aot

At el wE AT vheg A FA(Cur NLO O] B Y Abel= Bl thE kA 4=(PDD) o]

T 38 gt el wE AR vt A FA(Cur NLO) 9] AlEpd 9] WstE e Zlojth,

% A% bt el whE AFY Ytz ™ FA(Cur NLO)Y 9] et E& (%) S UEbd Aol

L 5 7k el wE AR vt E Ad S (Cur NLC) 9] TEM o] W] A& vErdl Aojt},

L 62 7hEae WRel e AR vm=g% AE @A (Cur NLC) €] XRD =H&-S vERd Zlojtt,

T 78 tdskat el wE AR YR AF A (Cur NLC) ] DSC(AAF FAF A5 H (Differential
Scanning Calorimetry) Z3}E e FHolt},

wgg YAl Aok FAF g
LR el olalE F7] 9Astel el 52 Fof A MHeE @ et ¥ odye] we A

& ofn A Tie gz e 4 glem, B wEsl Was a7 AAd sl A
4 ANE A A B owgg no

<HA > Y=z A FANCOY #3534 A8 2 ¥
(A 1) F3Al A

Wtz A" SANC e erdstel A ge %Wﬂ%— Aa) gatel, a7] & 1o ek whel ol faAl
24 217} A9 span 80 Abgetel thmd A HANOS B Wl meh Azste] s A
A4 BANLOS B YIS BAFo A %w 1S BT

o
i
oX,

# 1
Repetition Size (nm) PDI Zeta potential (mV)
Lecithin 1 241.9 0.296 -37.04
2 231.8 0.318 -36.60
3 230.4 0.300 -37.55
Ht 234.7 £ 6.27 0.305 + 0.01 -37.06 £ 0.48
Span 80 1 177.2 0.281 -39.21
2 166.4 0.298 -38.99
3 161.5 0.296 -38.65
Ht 168.4 + 8.03 0.292 £ 0.01 -38.95 £ 0.28
471 7 1ellA B%ol, f3AEA Span 80 ARESte] AZd vz A EANLC)Q Hd YARA7)7F o
100 nm FEE HAIRE ARES AR Th ZA YA S F3kAl 24 Span 805 /\}%ﬂt Aol t% AA

st Ae selsg.
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(2 2) fraAl v&x4d

g% AA SA(NLC) Y ¢k 3to] A 33t span 80 tween 309 B|&S ZAASH7] Yoto], st7] F 20 e}

W nle}l o] span 803} tween 809] FTHH|Eo| wWE YT A HANLO)S HF AAIAVE #AFTo M
Fobd oGS Hrlsgith, o] ul aA] AHE2A FEAE RiesHold o E(GNS)E AMEslaL, A A H2A
2 2F(oleic acid, 0A)& AFE3FaT},
* 2
Hl & GMS(g) 0A(g) Span 80(g) Tween 80(g) = (mL) Size (nm) PDI
3 : 7.5 0.3 0.12 0.16 0.40 100 108.2 0.260
6 : 4 0.3 0.12 0.06 0.04 100 157.9 0.215
4 .6 0.3 0.12 0.04 0.06 100 162.5 0.248
2 .8 0.3 0.12 0.02 0.08 100 158.5 0.228

A7 F 2004 HEo], span 803 tween 802 W]Eo| wWE Yn=FF AA DA(NLC)S] He A7)0 AofA
= AZ7Ee] foA zpo)7t YEbUA 2kow | HLB (hydrophile-lipophile balance, T4 o /-4 H]) #S
31 3Fe] span 803 Tween 802 THH| &S 4 @ 608 XA

oAl 3) A Ay f3kAe] HrbE =24

vz A2 SANLOS sl AFe AhrE fEAle] AEE A4s) atel, 8]
dpeh gol Aol U@ fEAel WAl WE wTz Ad HANOS BF A2 W SRAAF
J

~

_L
=3
w
3
Suj
B9

(polydispersity index, PDI)E #&3}3ith. g 1A AAZA ZYAE T2l o] E(GHS)E AL,
N AAZA Z#iboleic acid, 0A)S ARkt

# 3
HlE (%) | GMS(g) 0A(g) Span 80(g) Tween 80(g) & (W) | Size (mm) PDI

130 0.3 0.12 0.16 0.40 100 108.2 0.260

55 0.3 0.12 0.09 0.14 100 148.2 0.228

25 0.3 0.12 0.04 0.06 100 162.5 0.215

15 0.3 0.12 0.03 0.04 100 155.3 0.245
471 & 3ellA ®Wizel, AU frahAle] wigo] 15%U W, v dAAE Aoy At &H % A d
dol W #UT 5 A

(A 4) A A4 HA

AAE AMget] vxgxz AP FANLO) Y Hi YAV E BEste] e hAHAdS Hrtekddk. o W &
3lA 2 A Span 809} Tween 802 4:69 ZFFHH| SR ARSI, 1A XEA=ZA ZEAE R Hol#H o] E(GMS)E
AREERiom, A A He e BT FUSA 0.6 g AHESFAT

)
o
fit
ﬂ
it
_?1_5
o
ol

d]
H
i
N
2
ol
2 4
oo
ol

GMS(g) Span Tween e A g8 = A (mg/g) A4 E4
80(g) 80(g) | =
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1.5 0.126 0.189 Oleic acid 9.24 9.11 = 0.61 A HF Ak
9.78
8.31
Castor oil 26.43 23.19 £ 2.31 TG
21.18 (90% ricinoleic
21.97 acid) / 21&x
Olive oil 22.88 23.01 = 0.80 TG
24.05 (70% Oleic acid)
22.1
Soybean oil 23.52 22.49 £ 0.75 TG
21.74 (50% linoleic acid,
22.22 20% OA)
MCT oil 13.53 14.00 £ 0.34 TG
14.21 (A2
14.26
87 B 4ollA Hzol, AW AA &= A A, SH4H0leic acid)ollA &=7F HE wEkom A

A &

B 2 d(Castor oil), B F(0live oil) ¥ thFF(Soybean oil)7} BF AR ks YeERIY. 71 A
ol AHgE it FEAE F4G(back-bone)o] e TXE HluF I
AE =40l ot 11“0“394 EBApT Aoz A, JAH 2, &

)
T
oz 75l g | 2% A055 AU BaRE 2 Aow wusdn

S, AsE U g Aol Bibs

T s,
<A 2> BEs
() A4 gl npe ws 54

A Al wE fHast &
TEWwth) S WA A A
4:6.40 FTHHER AHEsta

1&
b
b
o,
o

s, SEnfuT Rt Aol  Fate] da Adz

& & (Encapsulation efficiency) &

of uekdl mpel o], = F-3(100 F-3%)ol i #2

& A%, 37 % 5
¢ o] Wl #3lAZA Span 80¢} Tween 80% Z+z+ 4:5.3 ¥

A 278 BEss

, A AERZA FEYAE BResHolH o] E(QMS)E AHEsglen, A AH=2A
L2 (0leic acid) S AHE3FTH
5

B(W/V) GMS(g) 0A(g) Span 80(g) Tween 80(g) E (ml) Size(nm)

0.42% 0.3 0.12 0.03 0.04 100 210.4

0.84% 0.6 0.24 0.05 0.08 100 238.4
A7 & 5AlA Bzol, & FI (100 FH%)ol tigh XA FH(wth) W3l wWE Hd YA =279 WEo] A
A gFol kel T4 Edol gAE ASolx XH T Tl wE AV SR 28 FeE AT
=
(2) A Nde w2 W3} 53
371 % 69l YeERd vie} o], 3A X Ao FH wE Fd YA 27] E PDIE BESIT
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HZ6
aA == Soybean Span Tween = Size PDI ZP(mV)
oil 80(g) 80(g) | (mL) (nm)
(g)
ZEAE R AgHolgolE 0.24 0.05 0.08 100 208.1 0.322 -18.12
(Glyceryl Monostearate)
YA Eg2dHol# ol E 125.4 0.229 -15.56
(Glyceryl Tristearate)
=gAd EgjZnHolE 144 .4 0.251 -15.36
(Glyceryl Tripalmitate)

271 E 691A i—l:t 1, =eAE Edzdollol Bt FoAld EjAvlHolE B SEAE EgEv|HolEoA
el e dol ofgt FEAE Rz Holg o] ERT vtz A FA(NLC) Aol Z717F A 3HASE
ATk L FolA Ak A717F 7P A debd 2eAlE EllsEHotelol ER A A H S WA

(3) A& oin] F3pA ol whE Wsk 574

7] & 7o ek ks o], A4 ] HEAl el e BF 97 A71E BAA

*7
A A n] F73HA LA 2 Span 80(g) | Tween 80(g) | & (mL) Size(nm) PDI
(%) A4 () | A2 (9
25% GMS 0.3 | 0A 0.12 0.04 0.06 100 162.5 0.248
80% GIS 0.6 | Soybean oil 0.27 0.40 100 121.1 0.298
0.24
A7) F 7oA BEo], XA oy F3hA TS 8097 A ZUAR o ZA Ytz (A FA(NLC) 477}
Fastgon, el o FHESE FAT 5 A

<HA 3> HF U=Tx A FANC) A

7] A 1 H 204 FEE ARE utge® HE Uegx Ad FALC)E AZsHA
TFAFo R, 7] A 89 AR FAE FAE 90TAA 1083 7F2stiA wyt (450 rpm)sti, YA =
T 90TColA 1083 7F23ksith. 2ol &8 Wewe "ojmya HH3 I T 1083F 90ToAA o 7k
SFHAA] W (450 rpm)dtal, 2 7] (Homogenizer)ZE ©]-&3le] 8000 rpm, 5 minolAl #AkAZATH

olojA | %S3 E7](Ultra-sonicator)E ©]&3}e] A& F(Power : 30%, Work time/off time : 4 s / 2 s,
Time : 5 min)AA HE VYx=Fx (2 FANLOE AXsTE. & 12 2 2o 2 etz X2 34
(NLC) Ag o] Ax=d4s vepd Axleltt,

# 8
24 Glyceryl Tristearate (A A 2) 0.60 g
Soybean oil (A A]&) 0.24 g
Span_80 0.27 g
Tween 80 0.40 g
T = 100 mL

AEd > 7hdzd b AFE v=7x AF DA (Cur NLO) 9 84 B7}

371 &% 99 yebd A2AA 7 AW (LILT, Long Temperature Long Time), L-=%hA]7F A9 (HTST, High
Temperature Short Time) X ¥ ity 722 71dutHe wel AFW ‘/}J—:rLZ X]é] A (Cur_NLO)E 714
Tote] old w2 o]3Ey B WalE SAste] Ao AawHeS dA4sislt).
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#Z9
ey EX
LTLT (Long Temperature Long Time) 63C, 305
HTST (High Temperature Short Time) 75C, 156%
2~¥]l W3 (Steam sterilization) 121C, 1568, SE=HolH

(D 7hddeol e HF AT Y72 Ad FA(Cur NLO 9 Fodak A7) 2 A

T 2% 7hgA B 12 AFY yxF2 - FA(Cur NLO) 9] HH Y% Ale]= 9 ohiakx4=(PD1) 9] ®
stE JEhd Blojt}. of7|o A BTo], 4t d, Fo wpE AFY =72 AF FAH(Cur NLC) 2 H= ¢
A4 (PDD ol = W7 ebA] @okt). o] ZRE yxgzte] =7l do] uX= F&F2 mH|siria 3
@] At

32 7EAyt Wl 2 AFY Yz A FA(Cur NLC) 2] Aebd$e] Wss yeld Aotk o 7]
A HZo], LILT, HIST A+t $odl& AFW Y=z @ A (Cur NLO) 9| AEFAS] e Fo A Aole
HERYA] °‘°}°Uﬂl AAA N W &allont, ~' Hite ol LILT, HISTOl Blste] Alebd el A3}t
A e 319+ stofl AT R=EHA e 29 Hde A9, Ay F AFY Y=gt AF

E
A (Cur _NLC) ﬁou pl7} 7+
v

e A JA(Car NLO)Y 9] #13do] sha] 81 e =]
A dejurE oz A A

2 GAl AT AoE AR H AT

(2) 7Fg 24 e e AFY Yx=7% Ad FA(Cur NLC) Y &3t 8% =4

4= 71@AT e 2 AFY Y A FA(Cur NLC) 9] &8t a8 (%)<= YERA Aol o7]9
BXo], LILT, HIST & FA=AFY Yeax A A (Cur NLC)S &3 &8 (D)X F92<¢l x}o
YERA] gkoront, ~' Hte] AfolE et ado] 2007t dAS| o).

4 el o

1l

e > H

~
w
~
N
-
2
=

2 AFY Y72 AE FA(Cur _NLC)2] TEM ©] "] %] (Images)

w2 AFY Ytz X F A (Cur _NLC) Q] TEM o]w|x]& el Fojt}, o7 x
Wy E A F A (Cur NLO) 2] eHd Aol & W3y} gl Ao selEde
A EPd 91l A L gho] HIST, LILTHEY #A38] Hold 71 F43sk

(]

— Ol
s
N
N
12
i

oo M R
1g
P
= i

Ty =
P oo
e &
uy X oE
Jor U
ol
o
st

Ay
i,
32
)

S} e AYS Falo] Agdeld AFY ez A FACr NOS AHS nelE A IS A

i .
(4) 7hzdstel ot AFY etz A @A (Cur NLO) b4 &Y 54
7hdel ol ARl ez A FACur NLO 9| 9P el MAUES ekt

Holl W& AFY YetF Ad A (Cur NLC)2] XRD HH S

o], Ytz AA HA(NLC) Azl AFEE B4 T 3 A dd sgdste 2 Eg|zgoldlo]E (GTS) 9
XRD S|} vlwAl, Az 2 A BAe] tEHAR s aF(a-formolA Y Al FEle] BIH(B-
form) &2 27} H3E Ao QOJERM TS, &_% datoll Al B-formell #MBFH= 29 A7t /M =

Rl Aoltl, of7jelA B
A

371 % 10 ¥ X 78 7pgA W mE AFY YT A FA(Cur NLO) 9l AR} FAF S5
(Differential Scanning Calorimetry, DSC) Z3}Z= yeld Aolt).
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3£ 10
Sample Melting temperature (°C) Enthalpy (J'mg) Relative crystallinity (%)
GTS 621203 146.2%7.18

BLK_NLC 58.5+0.1® T0.0x1 4% 4793

Cur NLC 38.9402% 67.744.5% 46,3433

Steam sterilization_Cur_NLC 59.1+0.4° 74.515.6° 510438
HTST Cur NLC 58.8x0.1% T42+2.7% 50.7+3.5
LTLT_Cur_NLC 5921020 TEILE® 49.3£3.9

o7efl A ®%ol, Zhdskat F AT y=gx X @A (Cur NLC) €]
o glet

o2 Tl AR Y=gz AF FA(Cur NLOE At Al H=dAte
2 ¢ 5 A

=9

EH]

Lipid phase Aqueous phase Dispersion Homogenization Ultrasonication
90 "C / 10 min 90 'C /10 min 90 "C/ 10 min 8000 rpm / 5 min  Power 30% / 5 min
W2
200 05
e PO
04
. 150
£
£
& 03
3 100 = L S
2 k3 o =
8 02
c
3
-
01
0 o
Control LTLT HTST  Steam sterlization
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=

A0 -

Zsta potential (M)
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-0

1
g
HN

60

Encapsulation efficiency (%)

Control

LT

HTST  Steam sterilization

Control

LT

HTST  Steam sterlization
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c E
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=
[ ‘ A
I P
0 10 20 30 40 B0
A Thata
E=H7
= Gilyceryl tristcarate (GTS) ——— Curcumin (Cur) —— Glyceryl mstcanate (GTS)
—— Placcbo, NLC —— Cur NLC —— IPHT_Cur NLC —— Curcunia (Cur)
——HTST_Cur NLC ——LTLT_Cur NLC
2 | 2
: :
E £
z Z

© 1w 150 20
Temperature (°C)
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