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7171 f8) UeAd EHAE AXEATE fein HAEE wpgoz mAXE Glyceryl Monostearate, A2
Kollisolve GTA, AAEA A Tween 802 47438t NLC A% Gy} 244)7F 3 ¢HH A S nlgt o & Poloxamer 407%
A&} Total lipid(%), Total Surfactant(%), Liquid Lipid ratio® % W42 T3 2452 A Particle Size,
PDI, Zeta Potential, Entrapment Efficiency, Loading Efficiency S %713l #4<] u]g-& AAs3th CXB-NLC=
5 ok RTh 857k pH 40 2 68014 Ao 31, 230 S715k3.0m, pH 40014 H ) 638 AdE A om,
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2. 7171 2 Ak
2.1 717

7171 Analytical Balance(PW-214, ADAM, UK),
Magnetic Stirrer(MSH-20A, WITEG, Germany) Wa
ter Bath(WB-6, WITEG, Germany), Homogenizer(T
25 basic, IKA, Germany), Sonicator(Power Sonic 41
0, WHASHIN, Korea), Incubated Shaker(IST-3075R,
JEIO TECH, Korea), Dynamic Light Scattering (DL
S, ZetaSizer 90, Malvern Panalytical, USA), UV/Vis
Spectrophotometer(UV-1900i, SHIMADZU, Japan),
Freeze Dryer(FDU-8606, OPERON, Spain), Dissoluti
on Apparatus(708-DS, AGILENT, USA)& A}-&39
t}.
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24 oF59] Celecoxib(CXB)i= = 2 oFFAbol| A Allgdkgk o
™, Glyceryl Monostrearate, Potassium Phosphate Monobasi
¢, Polyethylene Glycol 200, Polyethylene Glycol 400, Oleic A
icdE= DAEJUNGAFN A, Kollisolv GTA, Kolliphor® P407 G
eismar, Kolliphor® P188 Geismar, Kolliphor® P338 Geisma
1, Kolliwax HCO, Solutol® HS 15, Kolliphor® EL, Kolliwax
GMSTI, Kolliphor RH 40, Kollisolv MCT 70, Soluplus &+ B
ASFA}I A TweenR0, Sodium Acetate, Acetic Acid, Hydro
chloric Acid, Sodium Phosphate Dibasic, Sodium Chloride,
Stearic Acid¥® SAMCHUNA}, Gelucire 43/01, Maisine CC,
Labrafac Lipophile WL 1349, M 1944 CC CG, Capryol 90, Co
mpritol 88 ATO, Precirol ATO 5, Labrafil M 2125 CS, Plur
ol Oleique CC 497, Labrasol, Lauroglycol FCC, Peceol TV,
Transcutol HP & GATTEFOSSEA}, Tetraglycol: SIGMA
Abol| A AFREo} AE-SFATE

34 Y 9
3.1 CXB-NLCe] A=
Lipid phaseol] &% solid lipid, liquid lipid, surfactants,
Aqueous phase©l] Co-Surfactant& A}&-3}o] Scheme o w
2} Vial 50mLe]l NLCE A3tk Alzd NLC= 54 7
% 3lo] g Hrlskth
Sonication Freeze-drying

Lipid Phase
3t 80°C at -80°C/24h

CXB —
CXB-NLC
. CXB - NLC
Suspension

Aqueous phase Cooling at 4°C

[Scheme 1] Preparation of CXB-NLC

Homogenization &

32 CXB-NLC¢] =¢]3}st4 54

NLCe] ¢l1x}=17) ¢} PDI, Zeta potential & DLSE Al&-35}0]
stk 54 Ax® NLCE S79 243 843t
&3 Ak e F9lEH 2HES NLC #2S
ZFHo] B2A17] 5, Amicon Tubeol] 0.3mLE #a}ko] 1500
Orpmof| A 587 AR & J3seh o AE ZR5 4
3] 343te] UV/Vis SpectrophotometerE AR&-3te] 4
A Bl EN RHES e 2E 2S Abgste At
aF

NP I

33 CXB-NLCY] &= 7§ H7}

A A%3 NLC9} Celecoxib 48 575, pH 1.2, 40,
6.3 thal ga=E 15tk Eppendorf Tubeol| Celecoxi
b G2k i3l A =Fs}ar Shaking IncubatorE o]8-3) 37°C
+0.5°Cof| 4] 48A1F &<t 250rpm O.2 HEAIZ] -, 15000rpm

o A 531t el ste] 4F o 01mLE 7Hzhe] gujol| 3
A13ke] UV-VIS spectrophotometer& o] &-&to] SRS =

A S3=E FAsAT

34 CXB-NLC 23g A7
NLC9] +4-& central composite face—centered (CCF) A7
g 5o A A S 35 7 g o dhal A4 sk
ATHIE 1] A3 AA 5 54 242 Minitab (Minitab Inc,,
USA)E AHg-3to] 333
[3% 1] Independent factors with their levels for optimal design of design

of CXB -NLC dependent variables used in CCF

Independent Dependent )
. level . Constarint
variables variables
. Y1 = Particle
X1 = Lipid . Minimum
amount(%) 10-20 size (nm)
Y2 = PDI Minimum
Y3 = Zeta Potential .
Maximum
X2 = @p, mv)
Surfactar:t 2~4 Y4 = Entrapment
amount(%) efficiency Maximum
(EE, %)
- Y5 = Loading
X3 = Liquid - .
o ) 0.3~0.5 efficiency Maximum
lipid ratio
(LE, %)

4, g oz
41 UV-VisE o] &3k CXBe] A%

CXB FFF< vlghol 83iake] 25lnmel| A} 1.25, 25,5, 1
0, 20 ppme] 9] HFHL FAEATE 2 AXR=1.00
00)-&- Y)Y UV-VIS spectrophotometer& o]-43l] CXB
o] Aol AR

! y =0.0441x + 0.0459

R?=1
0.8

0.6
I
kel
<

0.4
0.2

0

0 5 10
Conc. (mg/L)

[-28] 1.] Calbration curve of CXB at 25lnm

42 g3x= 719t Screening

Liquid lipid, Solid lipid, Surfactante]] th3+ CXBe] &3] =%
7]4ko 2 &}o] Screening SHATE o] CXBE * 3l Li
quid lipid, Surfactant ImLE Shaking Incubatorol] A 37°C+0.
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S°Coll A 48413 F<t 230rpm o= wHEAIZ] £ 15000rpmel| A
SEZ dAlR g sle] A= 0.1mLE
IS spectrophotometer2 S3 =5 =
t} [ 2]. Kollisolve GTA7} 53.83+0.04(mg/mL), Tween &0
o] 51.71:004(mg/mL) & 71 =& &322 etk
[3% 2] Solubility of celecoxib in Liquid lipid

mm

(mg/mL) Solubility (mg/mL) Solubility
C h ;
FEMOPROT | 55 6as017 | Kollisolve ® | 5363,004
ELP GTA
Oleic acid 49.93+0.12 Labrasol 31.04+0.05
Pulroloeique
PEG 200 49.82+0.05 CC 497 23.34+0.03
) Labrafac®
Labrafll® . | 4864:046 | lipophile 21.88+006
WL 1349
Tetraglycol 47.73+0.15 Maisin® CC | 20.65+0.08
PEG 400 4600014 | Kollisoe® | 5954017
Labrafil®M Lauroglycol
5125 CS 4491+0.11 ® FCC 20.34+0.08
Capryol 90 43.44+0.04 Peceol TM 18.2610.12
Transcutol HP | 43.38+0.18 Tween 80 51.71£0.04
Solid lipid¢] 7A$- §3+5710°Ce] &2 7}dste] &34 A

Aol CXBE 7t f o) &85 A] & Ad7A9] &
Aste] 71g3} oS AASIATH R 3], o] W, Glyceryl Monos
tearate”} 45.1(mg) = 7Hg =& 7HE3tEE HER.

W}E‘r/ﬂ Skoj| A 153k Solid lipid, Liquid lipid, Surfactant =
& Al xskelh

[3£ 3] Amount of CXB required to solubilize 1g of solid lipid
Solid lipid Amount(mg)
Precrol ATO 5 274

Stearyl alcohol 20.2

Cetyl alcohol 23

Compritol ATO 888 15

Stearic acid 2

Glyceryl Monostearate 451

Gelucire 43/01 12.9

Kolliphor P338 Geismar 79

Kolliwax GMS I 185

Kolliwax HCO 9.8

4.3 Co-Surfactanto] A&}

NLC Az Fdzt 2423F 1t & NLC 1gs /5 9mL
Yol 2&uA g g Waste] EatS A xsAH AR
o} PDI, ZP& ZA3ko] 7pd ebgAo] =g REAUEAA
2 Mes9i ) Kolliphor RH40, Poloxamer 407, Poloxamer
1835 NLC Az 37 2443 £ bgAdS vastol s o
Poloxamer 4070] 1&} =7] 143.5+9.085(nm), PDI+= 0.155+0.
116, Zeta Potential ~14.8+0.231(mV) 2.2 Az U7} 244 7F
T 7P & AfolE HolA| gol REAHEAIA R A3t
NLCE #lx3}4

45 CXB-NLCe] 43}

] H CXB-NLCe] HH&-
o

ERL RS

AATHZY 2.
[3% 5] Response CCF, Y1; Particle size (nm), Y2; PDIL, Y3; Zeta Potential
(ZP, mV), Y4; Entrap efficiency (EE, %), Y5, Loading efficiency (LE, %)

Dependent variable
Run
“ Y1 Y2 Y3 Y4 Y5
1 383+21.09 0.26+0.28 -20.7£0.12 | 91.93 | 53.08
2 259.4+10.89 | 0.158+0.17 | -16.9+0.61 | 92.12 | 64.37
3 549.8+12.24 | 0.178+0.08 | -22.3+0.46 | 96 96
4 363.4+24.81 | 0.172+0.11 | -34.5+1.57 | 87.94 | 52.72
5 533.9+7.48 0.193+0.02 | -21.9+0.33 | 79.99 | 47.96
6 2459+11.77 | 0.187+0.07 | -27.7+040 | 92.1 65.79
7 232.1£10.94 | 0.109+0.11 | -21.6+0.57 | 92.65 | 92.65
8 323.3+£20.21 0.224+0.06 | -24.8+0.72 | 9229 | 65.92
9 401.5+3040 | 0.118+0.06 | -15.4+0.50 | 80.6 4478
10 202+13.13 0.265+0.04 | -19.3£0.17 | 93.74 | 82.81
11 160.7+8.94 0.263+0.06 | -18.1£0.55 | 93.2 82.33
12 313.8+14.40 | 0.203+0.09 | -18.5+0.46 | 9147 | 50.82
13 290.7£15.36 | 0.206+0.17 | -25+0.38 93.83 | 67.02
14 213.3+9.57 0.176+0.08 | -23.1£0.67 | 93.38 | 70.1
15 307.8+4.65 0.194+0.01 | -24.6+0.27 | 92.33 | 65.95
16 330.3+3.86 0.254+0.05 | -23.4+£0.64 | 9239 | 65.99
17 2342+13.13 | 0.162+0.16 | -32.4+0.75 | 92.83 | 66.31
18 354.6+13.05 | 0.297+0.01 | -23.9+0.84 | 924 66
19 176.8+13.50 | 0.26+0.06 -21.3+0.46 | 9238 | 86.5
20 238.8+18.01 | 0.306+0.10 | -18.8+0.17 | 89.75 | 61.14

[3 6] Estimated coefficients of the
different responses.

fitted quadratic equation for

Equation

332 — 541X1 + 139X2 + 157X3 + 1.72X1*X1 -

Y1= 10.8X2*X2 + 2557X3*X3 + 5.93X1*X2 — 4.5X1*
X3 — 552X2*X3 (p-value = 0.076, R2=0.7010)

-1.325 + 0.0086X1 + 0.226X2 + 5.64X3 + 0.00078 X1*X1 +
Y2= 0.0004X2*X2 - 5.66X3*X3 - 0.00713
X1*X2 - 0.0328X1*X3 - 0.221 X2*X3 (p-value =0.091, R2=0.6868)

-15.5 - 6.86X1 - 19.1X2 + 331X3 + 0.1325X1*X1
Y3= + 3.36X2*X2 - 439X3*X3 + 0.400X1*X2 + 3.80X
1*X3 — 9.5X2*X3 (p-value = 0.106, R2=0.6739)

463 + 248X1 + 1200X2 + 94X3 - 0.0491X1*X1 - 1.82X2*X2 -
Y4= 5X3*X3 + 0.146X1*X2 — 541X1
*X3 - 8.51X2*X3 (p-value = 0.003, R2=0. 8591)

158.6 - 7.92X1 - 3.50X2 + 39.7X3 + 0.1361X1*
Y5= X1 - 0.769X2*X2 + 27.6X3*X3 + 0461X1*X2 — 3.42X1*X3 - 6.39
X2*X3 (p-value = 0.000, R2=0. 9947)
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[72% 2.] Overlaid Contour plot, Optimized formulation F1™3 was pointed
(F1, X1:10.78, X2:2.58, X3:0.3; F2, X1:11.15, X2:2.48, X3:0.3; F3, X1:14.24, X
2:2.01, X3:0.3)

45 CXB-NLC &3% 734 H7}

Az" NLCE= =4 CXB 21y pH 1.2, 40, 68014 2.02
+19), 3.07£1.19u) 2 2.29+0.93u) &3 =7} FgE o, F
EH 4419, 6.33u] 2 4.348]9] F71E S =5 YRl NL

g o]43t CXBe &allert S7HH0eH, ol5 B3 A

1 289 Z718 /10 & Ak

Monostearate, %"xﬂ X] | Kolhsolve GTA, AR LA A Tween
805 AAskL, NLC Al FU¥} 24X & A S alg e
2 Poloxamer 407-& 1433t Total lipid(%6), Total Surfa
ctant(%), Liquid Lipid ratio® ¢ W42 T1 TESAFE
A Particle Size, PDI, Zeta Potential, Entrapment Efficiency,
Loading Efficiency & 7}ste] 29 w)&& A4
A zH CXB-NLCe| &l &a)%=+= pH 4014 3.07+1.19
wj &3 =7k F71skalSo] ERlE|o] CXB-NLCO| 71-8-31&
T3 AA o] 8E TV 2 HEF TAE VU 5 ANe

W A7 e B3 AAste) 5L 3ol g 2 it
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