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ERHEETURALLE, ER . ZRAFTHRERALH A 39% , L 45LF A EH 196 mg, £ A E 48 mg., ATl 34t
Cel-NLC #9-F 34 613+ 5 4 87.22% F 342424 (41.2+ 1.1) nm F3¥) Zeta w42 H (—18.4+0.2) mV(n=3), B4 TR LM E £
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Optimization of Preparation Technology of Celastrol Nanostructured Lipid Carrier and Its Characterization
QU Zihui, ZHANG Bei, CHEN Yangyang, YAN Xueying (School of Pharmacy, Heilongjiang University of
TCM, Harbin 150040, China)

ABSTRACT OBJECTIVE: To optimize the preparation technology of Celastrol nanostructured lipid carriers (Cel-NLC), and to
characterize it. METHODS: Cel-NLC was prepared by melt-emulsification ultrasonic method. Based on single factor test, using
encapsulation rate of Cel as index, the ratio of liquid lipid (the ratio of total mass), the amount of compound emulsifier and the
dose of main drug were optimized by central composite design-response surface methodology. Validation test was conducted. Zeta
potential and particle size of Cel-NLC that prepared by optimal prescription were determined by using granularity and Zeta potential
analyzer. The morphology of liposome was observed by TEM. RESULTS: The optimal prescription included that the ratio of liquid
lipid was 39% ; the amount of compound emulsifier was 196 mg; the dose of main drug was 8 mg. The average encapsulation
efficiency of 3 batches of Cel-NLC was 87.22% ; average particle size was (41.2 + 1.1) nm, and average Zeta potential was
(—18.4 £0.2) mV (n=3). It was spherical under electron microscopy. CONCLUSIONS: The optimized technology is simple,
stable and feasible, and it is suitable for the preparation of Cel-NLC.

KEYWORDS Central composite design-response surface methodology; Celastrol; Nanostructured lipid carriers; Melt-emulsification

ultrasonic method; Encapsulation rate; Characterization
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Nano-ZS90 g0 K7 JEF K Zeta F A7 43 B4 (22 18] B /R 304X
A PR T 5 JEM-2100 325 5 F - S i B8 ( H AR H Ak
A 21t) s Unique-R20 Z HyRE Al K AL (R ] 50 B K 41
T ARA BRZN 71 ) 5 Scientz- T D #8759 40 B AL (7%
B2 A IR B A A BRZS H] ) s KQB5200DB A5 75 1
Ve (R TR A AR A PR A F]) s HZS-HA TH K i
e s (R FH AT RAT A F]) s BT258 04 KF-
(8= FE RN 7)) s HI-6A B B AR I i i bk et (447
MR RIE A R AR
1.2 #ARE5IEHA

Cel % B (AR JEAE A= 1 He R A BR 2 | L iS5
34157-83-0, 4l : >98% ) 5 A BLE MR S N e (gt
IR AT BRA )L S 1 110-27-0, 4 : 98 % ) s i R
E R 2 IR HIR TR (TPGS) WUHE g 2 H- i g | itk B =
R Bk F-68 (&g 5 m 2R W B BCA BR S W i S
9002-96-4 ,1323-83-7,9003-11-6 ) ; SephadexG-50 7 F
W o BL7L 3 VG 028 ) L 35+ 17-0033-01) 5 JHER AR
[ Rk e R RN T G RE A T SRl f e S il N
A} s A ik all, AR 1 o 2 Bl
2 AEEHER
2.1 Cel-NLC EZ=HNLCHI#I&F
2.1.1 Cel-NLC Wil & 454 T 56 45 5 FAH ¢ SCik
i 1B T, RVRREUAL T 1 R SR R
TSR TR BT Cel 6 BE i, B F 20 mL R H, 70 ClE
T K T L T A3 A S e A 5 5 BUAh Dy e ) i B U R
fik F-68 Fl14 & LA T 50 mL B, i f /K, 70 °C
R VR BEFE , A0 I A A [ TR, AR /KA. K
AHSE YRR B /KR I A 21 [R5 B3 AR A e R
G T FEA7E 70 °C &54F F 4+ (1 500 r/min) 60 min, {#
B3k, BRI 00 2L 2 L ak it
1E600 W TR 3L 75 10 min, ¥ H 5 1 90FL g I (0.22
um) PRt , RIS Cel-NLC, 4 “CIRAF -
2.1.2 ZSPEAINLCHUHI# #2117 F 5, iAo
i Cel il 1525 FANLC,
2.2 CelfE=ENE
2.2.1 VEWIAEIE (1) Cel X HR Ah A W - B Cel X HR &y
W K SRRE, BT 10 mL ST, I EE A 2
B IR, 19 3 B e N 520 png/mL Y Cel X HE 5 %
W o (2) Cel-NLC Hb i it 735 W« RS 2% B 2,117 0T 1Yy
Cel-NLC 1.0 mL F 10 mL & i+, F 85% H BEfs B
HEZIE  PRPIRAT SRS AL UE AR (0.45 pm) 83T,
RBP4 o (3) BHPE T RE W < A 235 B 2,127 T i 25
NLC 1.0 mL F 10 mL &jfiH, JH 85 % H M B E A 2
ZIE  PRFEIRST , AL UE I (0.45 pm) ¥, BP15
2.2.2 EEFMS RGE ALK @354 : Dikma Di-
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amonsil (5 A1 —f8) Cs (250 mm>4.6 mm, 5 pm) ; Ji 3
AH: R (A)-7K (B) , B RN (0~ 12 min, 85% A; 12~
20 min, 85% —90% A; 20~30 min, 90% A) ; i # : 1.0
mL/min; FE3 : 30 °C 5 A I % 4K < 426 nm; HE A 2 20
plo BUU2.2.17 500 F 3R , 4 I (A 35 55 (AR D
AR R BN EIR AT e R
Cel WAL T 7 000, RFI 315 ARSI 04 7] 53 125 5 KT
1.5, HBAME BRI e o T4, e B LK 1
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5 0027
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Fig1 HPLC chromatograms

2.2.3  ARAERIZRAIZH] KRR 2.2.17 R Cel X R
il A RO o, P PR R R Ry Cel Jo o VR B2 43 1) Ry 520
390.,260.,130,26.6.5.0.65 pg/mL [ Cel b i 15 W , F&
“2.2.27 TN A5 S A BERE S AT, LA TR (4) DAL FR |
Cel UKL (¢, pg/mL) WEEA AR T AR 2R . 2558,
Cel LRPERIA T K : 4=15 051¢—2 666(R*=0.999 6),
F W] Cel £ HEFE BT F e JE ) 0.65~520 pg/mL L Fl N 5
HOE TR B 2t 6 2R R AT

2.24 KWL WA F 5 (4.06,10.15,20.30
ng/mL) 3 I Y Cel it HE S 4% 3 4y, #562.2.27
TR G SRR A | 5] H RO AR Sl SR 31K,
THE H SR i 2RI e 3 d, 115 H IS %
gh I H KRG % 5 A9 RSD 4351 4 1.08% ,0.75%
0.53% (n=3) , H [ADK5 %% B 30560 1% RSD 43 51k 1.03%
1.24% . 1.43% (n=3) , 2B H P . H K5 %5 5 R 47
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2.25 FEMIKR AEEWIC2.2.1" 0T Cel-NLC fi
R, T 0.3.6.9.12.24 h i, 20 BilH%“2.2.2" T
TS5 SRR S, T SR T AR . S5, Cel I THT R
RSD=1.37% (n="6) , & Wiz i %5 W& 24 h ! FE
R4t
2.2.6 EEVEALK  BUR& IR Cel NLCFE T & ,
6 1, #42.2.1(2) " IUF 5 ik il a5 A ol VS W, P
“2.2. 27T N RS EREIN A O SR I R A5, Cel U
A RSD=0.88% (n=6) , 3FRIIZ J5 ik B EVE R AT
2.2.7 [T KSR RS FINLC K 0.5 mL, 3t
9y, 43 B AT e B 4 10,30 .50 pg/mL 1 Cel Xif Bf
R, RN PR BT T 3 0y AR HE2.2.27 T
S HEREINE | O SR I T RO e 2501,
10.30.50 pg/mL 3 4~Ji i e i Cel 1°F- 25 [T ISR 4353 hy
99.02% .99.89% .98.52% ,RSD #J/NF2.0% (n=3) , %
BIZ O LR AT ISR e a5 R e 1,

x1 ERERNELR

Tab 1 Results of recovery tests

MAZ, pgml  WEE, pgml WK, % EHEEER=3),%  RSD(=3), %
10 997 99.70 99.02 091
10 983 9830
10 992 9920
30 2985 99.50 98.89 1.04
30 2936 9787
30 2986 9795
50 4924 98.48 98.52 132
50 4945 98.90
50 4987 99.74

2.3 WERRMHEBELENE Cel-NLC B 5%

2.3.1  THANEECAHE A4S K SephadexG-50 7 SR ¢
KR 24 h, BT 4 COKFR BT, 2. 2.5 mL
(RS A , B S RTE 28, ISP A SUZ R B8 4K, 4R
JE AT 43V Bk SephadexG-50 ] SEAEEEIE , 173 4 #4h
E—5mLELE, BTE.ONT, L2000 r/min &0 2
min (R [A]) , f FLJG K 44 (78 T 5 g v S v 3] A
R 5, IS SephadexG-50 7 SBHEEIR 5 29 2.3 cm.,
2.3.2  THORNEERCAE T AS (A NLC i A DGR A 4
ARG B H0.1.0.2.,0.3 mL (945 [ NLC, 2218 71 A M
BERAE 1 ToU s , 2500 ICHR B o AR 22 ) I U B A vh
T[] 2 i R 6 2% vh (PBS, pH 7.4) ; A 2 000 r/min
B0 2 min, WAEGEMGIEW , R DL BHE4 IR AR 4R
VeI, SR 5 HF 5 mL &)+, i PBS (pH 7.4) %
5 B AR A9 25 11 NLC B T 5 mL &3, I PBS
(pH 7.4) ZZIE . FIEAMEICEE 1143 B 7E 490 nm P
A 7 VS R RO AR S 1 NLC Al A [ e 38 [k
FE R (% ) = b A 5 5 W6 /R o A i W R '
JE)x100%], 0.1.0.2.0.3 mL =% [ NLC 2l A 5 Ik AW
HCEE SN R Ar As A, ARSIV EE R R Ao,
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BRI E 3K AR /R ,0.1,0.2,0.3 mL %
NLC f4 - ¥ 2 A% 8] i % 73 51 2y (100.26 + 0.59) % .
(99.91 +0.81) % .(99.39 + 0.20) % (n=3) , 7T & 23K,
R BERAE A B %25 1 NLC LA, A 2520
Cel-NLC @B R ARG o BB BE AT XS 25 I NLC 91
FEITCRIME LR IR 2.

F2 BB E A NLC R A B 2 E 4 R

(n=3)
Tab 2 The column recovery rate of black NLC on mi-

crogel column (n=3)

R mL Aldy Al A4y
01 03694/03728  03659/03645 03718/03689
02 0372103759 03734/03715  03714/03706
03 0375203781  03742/03768  03761/03776

2.3.3  TRBLEZR ML H BUCel Xt HE AV R Cel-NLC
HER SRV WA 0.1 mL, TR A5 T U0 B S A Tt o , 2
AL, WA U0 T, A 2 1l fORY 6 B AT R AL 0.2 mL PBS
(pH 7.4)0.2 mL, .0, FELLPENE 20 Uk, R 03 e B im FH
Fi5 0.5 mL 3L, $442.2.27 T F (a3 2 4 2 Hovp Cel &5
LI . 45 R BIR, Cel-NLC Al Cel 1 5¢
S50 FF VeI 0~4 R B PE IR A Cel-NLC, PEIE 4~11
YR PR MYk 188 7K, G 11~ 16 YR 1A 0 J5E Y Ay i 5
Cel,, HCAHIFFE o H 5 WO BRI 0~ 4 IR I Pk i 67 7
FLALEE , F T 5% Cel-NLC H Cel i35 . Cel X HE AR
TN Cel-NLC Hizt it A e I i 2k DL T 2.

70 000

60 000
50 000 © Cel-NLC

40000
30 000 &«
20000
10 000

TR, % RSD, %
100.26+0.59 059
9991+081 081
9939020 020

UEETTAR

0 2 4 6 8 10 12 1 16 18 20
BRIBEVCRL, U
B2 CelXfHRMIA R Cel-NLC At M R HISE R 2%
Fig 2 Elution curve of Cel control solution and Cel-
NLC test solution

2.34  Cel-NLCHLE A% B Cel-NLC 0.2 mL, ##%
“2.3.37IU T Iy VAL 4 UK WA 4 IRIMVEI IR , BT
5 mL B, I EE R LT A B R R R 2.2.27
T % 258 0 SRR I E Cel-NLC £ 8 19 Cel 1% &
(cnie) o Y HUCel-NLC 0.2 mL, & T 5 mL i v,
Bt AL e 2 B 2N AR5 PR 2.2.27 T T (g 45 ik
FEIE B Cel 1t (¢ ) , I3 N AR I R %
(%) =cnclcyx100% . BEREEAEIW . 458, ME 31k
()4 45 2243 514 86.54% .85.59% .88.37% , F-H4 1%
786.83% ,RSD=1.63%(n=3).
24 BRERZRRE

A AF DG SRR TE ™, IS BE 287 A g s
A AR LG BB R L F 2 B AL
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FIZEA S5 FUAR ) 52 5 2L AR AL LA TR]
AP B[R] T 2 NLC i bshR r= A i . R, 7E AR
ST HKE LA NLC AL B 2 R da b, % B3R 104 = 301 7
PRREER,

2.4.1  [EAHRRT [ RRFUA LR R 100 mg[ ¥R AR
JBT Ry PR) L SR S P R L VRS B IO L 461 (o B BT et 1y L]
TIED R 50%], 25 1y 10 mg, &4 AL
200 mg (jix Bt =R ik F-68 5 TPGS Myl b A 1:1) , 7
Ak BT 18] g 40 min, # 7 BFE] 25 10 min (33 600 W,
#:20 kHz) , % “2.1.1" 3 F J 4% Cel-NLC, %% [it]
NG5 53 531 Ay B R Yol T At i T R ORUAEE i R Y
B Xt Cel-NLC L3R [ 5200, 25 5 Cel-NLC f 4 %
A3 66.24% 49.54% \T8.12% , e F WU B 2 Hh
BatE R S A b kL

2.4.2 WEASNgIT [ Ng B RLE R 100 mg (AR
J53 Ry SCRE R R H IR , WA g BT LG 1A 50 9% ), oAy 2%
[ “2.4.1"BUR 4% 42,1175 F )5 754645 Cel-NLC., 5%
ARSI 5T IR | A 558 R 53 N TR ) XF Cel-NLC fu dsf
R, g5 B Cel-NLC B4 35 % 43 511 o~ 59.46 %
78.19% , PR A 5 5L R S5 TN R A RIS AR TS A Ak o
2.4.3 WAHEFTLLE]  [E RS IE T A S R R TN
Bk | 1245 B Joit Ay AR i 2 H e B B BT A R A Ry 100
mg, HARFMFF 241 BF 442,117 50 F )5 g il %
Cel-NLC., FH & A5 5T L5153 7 0 25% 30% .40 % .
50% .60% i X} Cel-NLC £ £ R (521, 45 4 Cel-NLC
£, £ % 4y B Ky 38.94% | 66.04% . 81.84% . 72.12% .
43.21% , v] UL 2508 I HL 481 A 40 % sk Cel -NLC 41 2%
K3 809% LA, ORISR I L] 40 % Sy (B 1EA T ik
— ik

244 JEFTMBHHRE [ BSIE TN A SRR RN
Bk | [ A5 A ot oy AR R 2 Tk e , WA B 5T LU 3R 409%
AR 92417 BT, # 42.1.17 TR J7 1 &
Cel-NLC. FHZg Btk L3514 60,100, 140 mg it
Xf Cel-NLC A3 32 (1 520, 45 2R Cel-NLC 45 32351y
70.64% .85.38% ,78.04% , iUt 5 G i A4 KL 4 R 100
mg.

245 F T [EEEFAELE SRR 100 mg GRS
JBT Ay PR 2 50 T S PRI 1 25 M e Sk LA i vl 1,
08 5 H A9 R 40% ) , B B 25 A A 3 A Sk R TR
QAT 442117 F J7 145 Cel-NLC., %%2F
25 49K 6.8 .10, 12 mg I X Cel-NLC £} 2 (1) 5%
Wi, 25 5 Cel-NLC 4 3 48 43 5l 2 85.38% . 85.49% |
83.53% .79.94% . HHR IR, Y F LN 6.8 mg i
HRILE 8% LA -, 1 F 25 58 10 mg ML 8
K, JF FLIA589 Cel-NLC e & 1 d B BLUIVE , Ui
SEMEAR 2 A O i A, R A B R R RN 8
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mg K EHEA Tl — 2P 1

2.4.6 EAEFULRIZEE [ E NSRS 100 gGRA
JE T Sk PR S R S AT [T AR ST A R R R T R
AR AR 40% ), 25 F118 0 8 mg, B A FLALFIH
It 200 mg ([ 5 Horfr—Fp LAk it B R ik F-68, 74
FRL AT A bR 1 1), FUARIS ] 47 40 min, 48 75 B
[E] 247 10 min (% : 600 W, 4% : 20 kHz) , #%“2.1.1" 5
J5 il 4% Cel-NLC. 435|755 SR B NE F1 TPGS 437 5
B SR ik F-68 2H B 52 45 FLAK AT Cel-NLC £ 4 441
S, 455 Cel-NLC AL #8531 2 61.50% .83.19% , il
P& TPGS 5 i Be U ik F-68 HL [l o &2 & F LAk 77 .
247 HEAFULRIELE] B A SRR, S B
R Mk F-68 5 TPGS (T L3 1:1.3:7.7:3.4:6
B X Cel-NLC {1 35 2 (1) 52 M , 45 5L Cel-NLC {1 3 2 53
Wk 83.53% .81.84% .73.58% .82.64% , Wtk e i Bt
ARk F-68 5 TPGS 4 1: 1 fY it LIR AR E N E G 3
1.

248 HEFUERIME e MR, FRE S
FLALFI 43591 49 100,200,280 mg i X} Cel-NLC 41t
R, 245 R Cel-NLC 1 35 K 43 %] Ky 75.07% .
82.73% .81.69% , v] WA & FLAK I 54 200,280 mg it
IR R A A AR F G 280 mg Bl 1579
Cel-NLC7E it E 1 d 8L T IidE , ik £ & 3Lk
1t 200 mg A HE T2

2.4.9  FUALEFE] e A SN B AR LA ]
51147 40,6080 ,100 min X} Cel-NLC {35 2 [l 50 , 45
I Cel-NLC U 35 % 735l A 75.07% .82.09% . 77.48% .
81.69% , ¥4 FLAGIN ] 45 1 7E 60 min I B F f i, ik
PEFLALINE] 4 60 min % Cel-NLC.,

2.4.10  FEFEESE] [ A SRR ANAR 25 S 7S B ]
4354 6.8,10, 12 min (% . 600 W, Ih 3 . 20 kHz) %
Cel-NLC L H R 15207 . 454 Cel-NLC 3 3 253 51|
69.79% .76.12% .81.81% .65.93% . W] W, , i 75 it ] 3
R B R AN H DR AR A i R B R K, A g
R SFEAN, Cel-NLC Bl A ¥R H ) 7= A DLUE , Tk £
RS I E] 4 10 min 1|4 Cel-NLC.,

2.5 EMigit-mEEERA Ce-NLCHHIETE
2.5.1 BRIt R RIS R R LW,
WA NG BT ) A2 A FUAR A L 32 24 B R
FMAE K o ORI — 2 LIRS IR R L B (X)) A
FUEFI AR (OG)  FE 2GR (XOMER BRI E, DR
(Y) % E48 bR (M N fH) | 38 2o 5 3 F-ma bz vk LA
Cel-NLC il 5 1. 20 IR 57K I3k 3, B mlikit3k
T B LS S W% 4.

25.2 MG i8] Design-Expert V 8.0.6 # {4 % ik,
B 5 ST 3 A, A B RSALA D e R SR R
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Tab 3 Factors and levels

KF BR
XORERRRIM) , % Y EAAMATE) mg X(FZJR) mg
-1 30 160 6
-1 Kt 176 68
0 40 200 8
| 46 04 92
173 50 240 10

®4 BERBITREMMELSR

Tab 4 Central composite design and response value

result
G5 A= Y,%
X, % X, mg Xi,mg
1 1 1 1 65.22
2 -1 1 1 6048
3 1 -1 1 02.18
4 -1 -1 1 L1
5 1 1 -1 68.92
6 -1 1 -1 7046
7 1 -1 -1 65.00
8 -1 -1 -1 67.38
9 0 1.732 0 5945
10 0 -1.732 0 70.15
11 -1.732 0 0 76.52
12 1.732 0 0 72.03
13 0 0 -1.732 80.38
14 0 0 1.732 7118
15 0 0 0 8349
16 0 0 0 85.18
17 0 0 0 8429
18 0 0 0 84.92
19 0 0 0 86.47
20 0 0 0 83.86

Z A FEIUG ROR T, WG 7 FEh Y= —803.660+
7.006.X, +5.158X, +61.773X,+0.012 6X.X, — 0.005X.X; —
0.063X.X; — 0.121.X.* — 0.013X,* — 3.138X:* (R*=0.898 2,
P<<0.000 1), 15 H IR Y 2 U501 5F- 5 Fh 5.75,
P=0.13>0.05, £ P AR BRI B A RS, o] H T
Cel-NLC AL 7 (43 A Je Tl . 7 2553 T SR I 3¢ 5.

R HENWER

Tab 5 Results of variance analysis

BERR FH BT F P

fi 9 15237 11.63 0.0003
X 1 18.03 138 02680
X 1 2631 201 0.1869
X 1 387 258 0.1390
XX 1 2632 201 0.186 8
XX 1 29.13 235 0.1795
XX, 1 2661 203 0.1846
x 1 29865 279 0.000 8
X 1 887.40 6172 <0.0001
X 1 N1 2455 0.0006

2% 5 A1, IR ) F=11.63(P<<0.001) , B i
RO EAT Ve, OF H, ORI X X X HA B4
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AR A (P<<0.001) , R B BT A |14 7 R RBAR 4T
H T Cel-NLC f 35 2 2% 22 R R (0224, Ac Uk 1 At
Ehl b GORKNISE S psar ROl E 2 da-A U] 5l 8
2.5.3  WAREZMHF LA Design-Expert V 8.0.6 #1443 5]
221 34~ PR 25 R A2 X Cel-NLC i 35 24 fit i )7 7] phh 2%
VIR S8 g 2 e, 30 3 7 T P 228 %) 28 A 155 190 R 45 e 2 1)
s e B T L s e A% Rl R X Cel-NLC A 3 6 () 5%
M), 25 SR DL 3

ErE G
Y, %

-0.50+

-1.00

T
-1.00  -0.50 0 0.50 1.00

T T T
-1.00  -0.50 0 0.50 1.00
X
B. X-X;

Y, %

1.00

0.50

> 0.004

-0.50+

-1.00
-1.00  -0.50 0 0.50 1.00

X
C. X=X C’. Xo-Xs
B3 ZEZEWMELZEN Ce-NLCEHEEmMWES%
[ 0 e 5z T P

Fig 3 Contour map and response surface map for the
effects of variables interaction on encapsulation
rate of Cel-NLC

H 181 3 AT, A 5 () SRS IR IR L (X)) 25
FUILFRI TR () DLE E25 TR (X)) IR R Y. BEE X,
THE IR X B3, G B ARSI R R R, B
I o PRHAE A3 PSR o b ] 525 LA R
VBT R RS R, AL T 13 1A
AT

2.5.4 WAL ST AR AL Cel-NLC (3 R i
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KALZA4 T, FI ] Design-Expert V 8.0.6 4 AkAb Iy,
13BN LAk J5 R A g 5 EL ) 38.89% (52 A FLAK I
1+ 195.58 mg. F 2 [T 5 7.86 mg. % & F| SLBRERAE K
Cel-NLC 354k 5 VR R S B T e 81 R 39% 2 & 3L
AT 196 mg T 25 14 8 mg.

2.5.5 IIEIRE SRS by T 24400, AT
7% 34k Cel-NLC, ##“2.3" 5 N Jy kg i kbR, 4558, 3
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LB %R 87.22% ,RSD=0.37% (n=3) , 5L
85.13 % [AAXT 125 4 2.46 % KT 5% , S AR T.25
HER AT HE

2.6 Cel-NLC HJRAE

2.6.1 Cel-NLC AU B S A 4b Oy T2 & 1
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e 375 B I PR VA TR, TR IR RS A IS 57, R AN 5 1
H7, Cel-NLC F94MILILIE 4.
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Fig4 Appearance of Cel-NLC

2.6.2  Cel-NLC Wit Iz Zeta Wi fi  BUF At 7 T
2451 Cel-NLC 13, /K 1 mL &R , BT 4000
J& Ko Zeta Fa A 43 BT ASCH 0 O B 43 A S Zeta BV o
SEE SRR N (41.2 £ 1.1) nm . £ 40 EE 5 (PDI) Ny
0.14 +0.28, Zeta Hi {3}y (—18.4 £ 0.2) mV (n=3), Cel-
NLC HPRiA5FI Zeta F A A6 R WL E 5.

2.6.3  Cel-NLC WMOMIEAMES SR A B BT B
BIMEE Cel-NLC UTOIIEZS . 255, BEdh ook 7 S 2Rk
T RiAE RN “2.6.27 0 T K25 R FEA W) £, Cel-NLC
14375 S L B L DL AT 6

2.6.4 FEVEEE  HU3HE Cel-NLCFEM , 25 T =i
(25 C)FI4 CYRHTORAF, 43 51F 0.7 .15.30 dHULHE, A
MRS AR AL, 5 HARE M . 454, Cel- NLCTE 4 °C
SAE R CE 30 d, AP AT ARG )E, TEUTHE ; 78 25 C ok
PFRTBCE 15 dis, AR T 0L B 220 (R PR P2 I nT KA
TE 25 CAF T CE 30 i, B MBURFT I UTE . DLk
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Fig 5 Particle size and Zeta-potential distribution of
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Fig 6 Picture of Cel-NLC by TEM
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F-68 il TPGS N /K A1l # Cel-NLC. iR Ea%EF LM, %
FHERFY B0 A5 1 Cel- NLC K R AT E 4 CHtE 1d
RV A 2R B 5 SR TSR P 0 B2 1 75 7Y Cel-NLC RiAs
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I 5E NLC 35 58 i il i () Jl o) SR BE A HI &2 20, BLXT
NLC R RAEEUIN, il A 200 NLC Sl 259 321
TEAWISE o, 238 2K ] Sephadex G-50 i FMHEE i U FE
5.0 HPLC 35 B FHI AE Cel-NLC {355 IS 1
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Vg BRLRE IR 1R H I T v (i A OURSE S R H Il i 4t
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AU P 1R I B A S 151 2508 JBOR R G B0 iR 7R ik
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ke, LR il 1 NLC # dhiAS5 H T80 131855
R AR T b 2 A B, [ 2SR B AR S AR
JE A A AR 45 1 Cel-NLC FEFe i 14 3% 24 2 1 PDI 45
7T T S T S R BORRE, HORLAZLE 100 nm
DL, X i £ ) Cel NLC HA i sh#i k. FLAL
A LA NLC H i BT ) 285 A 70 ik O i o e e T ks
(R 1T, R AT IR ] 2 A= SR AR I AT ek, AR 2L Ak 5 T
it id 2 23 NLC AR E MEIF S R s " ik BL
2R ik F-68 J2& NLC ‘B I 9 FL AL, (H 78 AW 52 ] 2%
Cel-NLC I} , A W73 ik Be X SR it F-68 I &, Cel-NLC
e e PE A , 1 2% B TPGS Hitip B =X 3R ik F-68 12
WA A FLAL RS , Cel-NLC A 3 3 Fif e 4 4B iH i 4
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