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PEG &I ZEEZEAIE RAKRIAHI S RIEMBHIFE
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H OE: BY HKEAZERERMZEEREEEFRYKR (curcumin solid lipid nanoparticles, Cur-SLN) FlH A& & 44 fig
JEIAKRL (long-circulating solid lipid nanoparticles, LSLN), FX} 2 Mgk i (B AT H SR . ik  RHAIAL-E A
il % Cur-SLN, FHXF AL T7 Nl [1 Cur-SLN #EAT A3 B & nIE, RG2S % Cur-LSLN, %% Cur-SLN
AT Cur-LSLN [HifZ. Zeta A, ZRFARIENE (DSC) /S EHRESRR R MAERE, BHBREUENENES,
BEMET R AN LG . SER AR FHI4 A Cur-SLN FIl Cur-LSLN FISNAERIE M EERTE, HER 510 (89.15+
0.66) %+ (92.97+0.27) %, WZGEHHA (1.72+0.08) %. (1.98+0.08) %, FifE/3HN (144.5+4.1). (155.0+£2.6)
nm, Zeta AN (-23.64£0.2). (-47.8+1.8) mV, @i DSC &, FHEHKRF I Cur CEASAT T, HRAb
BRI R BoR, 2 PRI R IR AR, 397E 12 h WAL, Cur-SLN 7E 96 h RFRN 86.63%,
Cur-LSLN 7E 96 h RFUVBEI 76.98%, Cur-LSLN FILHHUFRERERIR . &ie RAZAA-BAIET BIIH % Cur-SLN #
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Preparation, characterization and dissolution characteristics of curcumin solid
lipid nanoparticles modified with PEG
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Abstract: Objective The sustained release curcumin solid lipid nanoparticles (Cur-SLN) and long circulating solid lipid
nanoparticles (LSLN) were prepared, and the physicochemical properties of the two nanoparticles were investigated. Methods
Cur-SLN was prepared by emulsification ultrasonic method, and then the entrapment efficiency and drug loading of Cur-SLN
prepared under the optimal formulation were determined. Cur-LSLN was prepared by back-extrapolation method, and the
physicochemical properties of Cur-SLN and Cur-LSLN were evaluated by entrapment efficiency, drug loading, particle size, and
Zeta potential; DSC was used to analyze, in vitro release characteristics and the transmission electron microscope (TEM) was used to
observe particle appearance. Results Based on the optimal conditions, TEM showed that the appearance of Cur-SLN and
Cur-LSLN were spherical or nearly spherical, the entrapment efficiency respectively were (89.15 £ 0.66)% and (92.97 £ 0.27)%,
drug loading were (1.72 + 0.08)% and (1.98 £ 0.08)%, average diameters of particles were (144.5 £ 4.1) nm and (155.0 £+ 2.6) nm,
and the mean Zeta potential were (—23.6 = 0.2) mV and (—47.8 £ 1.8) mV. Through DSC detection, it can be determined that Cur in

nanoparticles had been transformed into amorphous state. In vitro release test showed that the drug release of the two preparations
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was divided into two stages: burst release phase and sustained released stage, the release rate was fast in 12 h, and the cumulative
release of Cur-SLN in 96 h was 86.63%, and Cur-LSLN was 76.98%, so Cur-LSLN showed better sustained-release effect. Conclusion

Cur-SLN and Cur-LSLN can be successfully prepared by emulsification ultrasonic method, and PEG modified nanoparticles have

better sustained-release properties and prolong the time of the presence of drug in vivo, providing reference for the development of

targeted drugs.

Key words: curcumin; solid lipid nanoparticles; emulsification-ultrasonic method; PEG modification; sustained-release effect

Z¥ & (curcumin, Cur) = MERMEYIZERE
FEEUH R — s B EM 2B, LT RS
PRS2 —. WRERE, Cur REHUME. P b,
PUR - PRS2 2R U7, W B i1
FIE R /AN B AR i, A AR IR IR A AR K B A
F18, {H Cur AR BRI 2 2T i
VRIS A GHNRRYL, K4 DU TEHE
RSB Y, H43 Cur HIG PR N 52 21 R il o
R, TR K Cur FAIAL, A HE m AR R A
B, BRI e, BRI, 9 Cur 1
I R R T T BeAilh

A G A9 kL (SLND &3 Be4E Sk 1E7E K i
() — R B (K 4B 25 R 48, B LARIRER &
[ R TR R A, K 258 T IR T B IR i
rh 1] 45 B 25 RORE 0T, SLN R EL AT BR-A 4 K kL 1)
SRR FAR R AT S R 1, AT P AR R A2 A
RN 52 P4 B4R A, T L B AR R A e 160,
BRI, AS2IG W Cur FEANE 99Kk (Cur-
SLN) &4 Cur BEELMEZH, BHRT Cur 54
FEABE e, [FIBTIG5E T Cur BIFREME, 2K
Fil DSPE-PEGa000 1&1ffi Cur-SLN il SLN T 155
KM, TERLARDL R, AT RE K 2459 76 I H
BT IE], 3884 LR P9 B2 2R G0 I 4 M A, (5624
VI 78 2 I T B0 9 A A 7Y AR 7R F ALK -
U8 % Cur-SLN, i 250001905y B 7 2 A
55T SLN *1 Cur, LAy 66 B VLR 2
2 FhgeRR B R A A R, DL NIRRT
Cur-SLN HHATA T fift, TERARKHIEEAL |, R
FEAEEIMAAF LI DSPE-PEGao0 fill % Cur-
LSLN, FXJ S L a6 1F T il £ 1 2 FhghoKobnidi A7 24k
P IR A 7R 2R I RV ATY o
1 XESHR
1.1 Y8

Waters €2695 /= XA ELiEAY, 32 E Waters 2
Al; UV.9100 4= H B ek, dbaskins
BFAF] mlEsOML, 3 Sigma 2AF]); DF-101S
AU AR IR IRt B 2%, DU SEiR A4y 35

J 7y IRSCRLEAY, HL[E Malvern A #]; H-7650 %
SHFRME (TEMD, HAH/AF; RCSMD ¥
HSIeA, REHRAKRKFHEERAR: KQ-
5200DV @ EERA, BT AR A R A
ME235P HF-RF, f#[E Sartorius 2] .
1.2 AR5

Cur XfHEM, 5 110823-201405, &%
99.1%, HFE R EM AR Cur #H5, R
B %95.6%, L5 XC20170820, Pz /NEtHYIH
AR, EEIIEEAE (PC-98T), HARHH NS
Fhs VDU 188 (P188), fEE LM AwE]; A
R HEe, IR AR AR AR DSPE-
PEGaoo, HAKGHAR A HIZEME G-50 &K,
EHBEREAA; LN, @ik, TKORE. HEE
B oy et KO8 E ik
2 HESER
2.1 Cur-SLN 895

FREU AR 77 5L () B AR R H v, n#Ag (784
2) CHHAEM, BT/ RIKOEER Cur 70 #T
T 2336 FE T ) SR i TR 3 B R VR 35 S AE i
A FREUAL 7 B AT OPEAE . P188 ¥ T 10 mL
FBA KRR B KA IR EI A R RS, 7
1 000 r/min #3458 F, KHILL 10 mL/min 44 F
TR B AR, 4REERE R 6 min 145 R
T R FOKE ) £ 52 W FLAE B A5 B 75 12 min,
UK E, i 0.45 pm SRALIERR, InBaik e
A% 10 mL, BI45 Cur-SLN.,
22 Cur BEMNEFENEN
221 LEMEEL R E &K Cur M H
M BT K CRERREE U558, oK CREE N
2 VR T K 200~600 nm HE4T 540G R4
HHE 1 AT%0, Cur 7 428 nm A O KRIE, TaE A
BB RL AT RN, W B )
Xf Cur (&= E RN, TRERLT.
222 FRAEMIZERIEST  FEEFREL Cur X RS AT
TR CEEFEESS, FLibl i | E N 1 mg/mL [f1ig
B FEEEIUESBOERE, K 1.0 2.0, 3.0,
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G
Fig. 1
adjuvant (A) and Cur (B)

4.0~ 5.0 pg/mL RIS REETR . PATEK LEEAE
RNZEERTR, TE 428 nm K TNIE RO (4D 1E.
PA Cur JREWREE (O TERBEAANR, 4 EH AR,
BHATRAERNA 0T, 133 EIHAFE 4=0.168 3 C—
0.000 2, ?=0.999 1. Z5H KW Cur £ 1.0~5.0
ng/mL &8 R R UF .

223 REERK HE “2227 TR 1.0 3.0,
5.0 pg/mL X RE SAR, T Z IS ICE, 7E 428 nm
WA TME A{H, 500E 1 d WIESEE 5 K, R
3 H RS FE RSD 43514 1.83%. 0.80%. 0.21%,
BRI E 1 IR, FESME 5 d, KA H K% RSD
AN 1.85%. 1.13%. 0.68%, RSD /M 2%,
i BT VE RS 2 R I o

224 BEEMWRE M 217 TUN g7k &
Cur-SLN HEi S 8 Cur TN 2.0 pg/mL,
Hl4% 6 4, i L A {24 0.342. 0.344. 0.335,
0.340. 0.339. 0.343, RSD 4 0.96%, iRHI 77k
(PRI,

225 faEtEike  Hl4 Cur-SLN i 5 iE W E
Cur JFEIKE N 3.0 uyg/mL, 235%)F 0. 2. 4. 6. 8.
10, 12 hJsEH 4 {H, AME52 54 0.518. 0.516.
0.528. 0.525. 0.529. 0.519. 0.531, RSD /¥ 1.14%,
/NT 2%, VLB Cur SES A AL 12 h N E .
2.2.6 [WEFEAL RS AREUE & Cur-SLN ki
i, FEIZAEHRS N Cur X IR S OE &, 4%
P VAV BOH A S SR E IR 58 1,04
3.0, 5.0 pg/mL FITE/K SEREETS 3 47, 1E 428 nm
e A4, THEEWCRA RSD {EH. W3RN
FINEE 99%~101%, RSD HI/NT 1%, B4R
2R 20 E LT

UV-Vis spectrogram: absorption spectrum of

23 BHEMHBAHEHNE

230 GREEMHI A BREL— B R b
Sephadex G-50 T4, FH 47K 1 i 48 H 78 0 T Ak
24 h 5, N 2.5 mL PIVESHEE T ORER 2 5K
INFEHET N R 40, FEE AT R ON B 0
PL 3 000 r/min 2.0» 3 min, B2 ALK, 5
FkE DL

232 WEBMZRnIEE AR — e IR
Cur ¥ 200 pL, ZEMInT otk g O, HE)
W22, 3 000 r/min B0 3 min, HIAE T
LM 200 pL HEA7K, 4k2ELL 3 000 r/min &0 3
min, WCEREM, BT A 200 pL &4l
K, BEEUERAE, FRRERRREOES BRI
TR e R K O e 4% 10 mL, KA
SEUNMYOEERE, T 428 nm NI EBCEEIERY A
B, Freamlveminhsk, hE2 iTLUEH, 5 8 K&
O F I A I B3 5 ) Cur, UiBH Sephadex
G-50 PERAEXT I Cur 4 — & IR BHE .

i 2 HL Cur-SLN JR&Z 7 200 uL, 2218 Tl
FETE 0y, 3 000 t/min #5003 min, UCERTEI R,
TSR ZE 22NN 200 pL #B4liK, 4k4:LL 3 000
r/min 2.0 3 min, F|EILEAE, FHFEEEFRSEIE
PRk, RAVEINM OGRS, T 428 nm RllE
AR BEL I A B, FFabITemidhzk, mE 24
BLAHI, 1~4 %4 Cur-SLN, 8~ 14 % it B i) Cur,
VLA AEAE 44 Cur-SLN A ES Cur [R5 5,
PR AT
233 BEFMBAEANE FKEBE 200 uL
(1) Cur-SLN JRE R 1T Sephadex G-50 #4310
uig, %R “2.3.27 DURERME, R, BIF 14 B S
Cur-SLN f9E#, MK LML ERZE 10 mL,
SREUEE AN NG BEVEAE 428 nm WISE A 18, THE YN

Cur S

B
2 EEEAR L

Fig. 2 Elution curves of micro-columns
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KK Cur P& 7 B Cur-SLN 200 pL,
TR B FLEARZE 10mL, 1E 428 nm JE 4 18,
THEAR RS Cur i, M E AR ML E.

f e =gk T Cur 5 B/K 2 G Cur &

B R =gKBiT Cur FUE/GIKRLT Cur &+ 3k
FHEH R
24 ERREHRHHIFIE S

TE TS J B0 DR 38 5 52 2 SR I kit b, e nd
Cur-SLN il #& T2 KA s g K1) 4 MR
P188 JimKE (A). UNBEARREIRE (B). Hfiff
R H s 1 8L (OO iR (D) ENE
KNEK, 4 MARBEEE 3 NKF, DEE RN
b, AT Lo(3%) IEAZREG, WIS & T AR 1,
T EN TR WE 2.

ISR ZESWT G RATLLEH, S NHEEXNG
KR AL R R th K #) /N C>A>D>B,

F1 L3 EXRAERITEER
Table 1 Design and results of Lo(3*) orthogonal test

BT 22500 (3R 2) WTRLEH, 4 AN R 9K RL Y
AR BA BERN (P<0.01). S5azEmTT
ZOMTEER, BHEMRETT A CoAD:B,, Rl P188
[ R A 21 mg/mL, &5 3 BB R 1 R B IR A
18 mg/mL, FRAEREEH MBI R 2 E0N 1.0%,
A E N 2.0 mg.

2.5 IGESELE

R “2.47 TR g & 1 sk 75 4% 3
HERES, 2B RIAE . Zeta HAAT. ALEFRAIFZY
&, FRIE 3.

2.6 Cur-LSLN Hy#l#&

TEH] % Cur-SLN g flt kb 77 1) 2 ah b, 4% 18
DSPE-PEGao00 1 FH B3 51l 9 £ 35 GR B IR 1) 3% 4%
5%~ 6% 7% (W51 H & H 73 HEO I\ DSPE-PEGao00
f£ 50 CH¥H 90 min, 4% Cur-LSLN. 7£ 2% i Ji
H7d, WREHOEERNR, EHF 7d N
BEAR R /N —419 DSPE-PEGaooo BAEMMAERY,
ZER I 4. v LLE H, DSPE-PEGa00 AR A 5%
i Cur-LSLN L2 TR /)y, 2 dighoKop
faE, Fit, #%E DSPE-PEGa FITIANEN 5%.
2.7 Cur-LSLN AY38FSEI8

FZIE “2.67 TR YRR 4 1 S e A g i) 4% 3

*x3 WIELWHER n=3)
Table 3 Results of validation (n = 3)

Lk kifemm  Zeta BA/mMV  BER/Y%  HAE/%
1 140.4 -23.4 88.81 1.81
2 144.5 -23.6 89.91 1.70
3 148.5 -23.8 88.73 1.66

e Y Y om Dimg s
(mg'mL™") (mgmL)
1 15(1) 15(1) 0.8(1) 1.0(1) 7371
2 15(1) 18(2) 1.0(2) 1.5(2) 8043
3 15(1) 21(3) 12@3) 2.03) 76.05
4 18 (2) 15(1) 1.0(2) 203) 7844
5 18 (2) 18(2) 12@3) 10() 7125
6 18 (2) 21(3) 0.8(1) 1.5(2) 68.84
7 21 (3) 15() 12@3) 1.5@2) 7330
8 21 (3) 18(2) 0.8(1) 20(3) 8296
9 21 (3) 213) 1.0(2) 1.0(1) 88.09
Ki 230.19 22545 22551 233.05
K 218.53 234.64 24696 222.57
K3 24435 23298  220.60 237.45
R 25.82 9.19 26.36 14.88
®2 RHESH
Table 2 Analysis of variance
TEXE  BEFIM HHE  FE PH
A 111.459 3 2 222.586  <<0.01
B 15.990 3 2 31.947 <0.01
C 131.006 7 2 261.826  <<0.01
D 389561 2 77.868  <<0.01
R 4.5050 9 — —

Fooi(2,9)=8.02

4 Cur-LSLN K83 %} DSPE-PEG2000 B ERITE(L
Table 4 Encapsulation efficiency of Cur-LSLN varies with
dosage of DSPE-PEG:000

i BWE /%
3% 4% 5% 6% 7%
0 90.88 90.47 93.79 91.07 89.75
1 89.69 89.58 93.09 90.96 87.68
2 86.80 87.96 92.56 89.73 87.04
3 86.74 86.75 92.08 87.60 86.24
4 80.25 84.96 90.87 87.35 85.44
5 78.37 81.74 89.08 86.33 82.08
6 74.89 81.70 89.05 85.98 76.95
7 74.05 79.38 88.73 81.49 71.80

PRl 16.83  11.09 5.06 9.58  17.95
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HERES, 2RI ERIAS . Zeta HAAT . AL R ZY
&, FRNEKS.
2.8 Cur-SLN 1 Cur-LSLN IRt 14 RER
2.8.1 FEHHBEENEILE PR R]IE Y
WEE, SRIG T LEMTRICH 1T, i B I 4 i) (] 4
KA T3 b, (T 1% ERG 9Kk et 2
min J5, B TEHBEE NWEES. HiEH R
(K 3) ATLAE H Cur-SLN Al Cur-LSLN 2 Ffighykfi;
AN R ERTE BEER T, TEASBONIA%E, Cur-LSLN
(R4 2 AT IR BT PR B 2544
F=5 WIERBREER (n=3)
Table 5 Results of validation (n = 3)

R KifEmm  Zeta HA/mMV  GEE/%  HZE%
1 152.5 ~45.7 92.71 1.89
2 155.1 ~48.9 93.25 2.00
3 157.4

—48.8 92.96 2.04

3 Cur-SLN (A) # Cur-LSLN (B) HJiE 5%
(X30000)

Fig. 3 Transmission electron microscopy image of Cur-SLN
(A) and Cur-LSLN (B) (x 30 000)

2.8.2 KRS HAMG . Zeta BT EEE  FiARRIEN
PRI T 1 — IR E AR bR . E IR/ K 2 A 5
RN AR IR E . ARSI %1
Cur-SLN F Cur-LSLN fIRif2 50 518 (144.5+4.1),
(155.0£2.6) nm (n=3), ZHEFEE (PDD 4%
N 0.156+0.010. 0.158+0.011 (n=3), UiHIkifE

BN, AR AR IE 4.

Zeta FLA AT K TN (5] 4% I IR 49 KA 2 A7 43
R R MAIERAG e M, FA ZESHE B v R R Tk R R
E, AL Cur-SLN A Cur-LSLN [1) Zeta Fg
K5I (—23.6+0.2), (—47.8+1.8) mV (n=3),
ULRAFTHISH0 Cur-LSLN E A o i f far HE S+ 77,
YRR EME R IF, T Cur-SLN FIfaE R 2. 4553
K s,

1 10 100 1000

HiA%/mm
& 4 Cur-SLN (A) # Cur-LSLN (B) YRI5
Fig. 4 Particle distribution of Cur-SLN (A) and Cur-
LSLN (B)

10 000

-100 0 100 -100 0 100
Zeta LA /mV

&5 Cur-SLN (A) # Cur-LSLN (B) B Zeta BB{iI 5%
Fig. 5 Zeta potential distribution of Cur-SLN (A) and
Cur-LSLN (B)

2.8.3 ZaPFREHGE (DSC) 8 B Cur Fk
74, ¥ SLN. %M LSLN. Cur 5751 SLN {14
HYEAEY). Cur 525 LSLN MR AY). Cur-
SLN 1 Cur-LSLN & &, #4T DSC 40 4. AR
25~250 ‘C, FMEE 10 C/min. HE 6 WA,

Cur FURIZG7E 177 CAbH 1 AMR B R HaE, it
NF Cur HI¥4 & 17 H Cur 545 H SLNL %4 LSLN
IR A, 15177 CLtBf 1 AMRETEN Cur
(78I ;T SLN A1 LSLN £ 177 C%A Cur 1
U, T AR HE B, Bk, Cur 76 2 Fb
YRR AT BE AN DAL RS AEAE, TTRELUCE TE
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C / |' P ,-" 1 — \'.
N R AN\
D ~ r\ “\u/

J |
EJJ -,\k‘; i‘“\___/w/ \‘\
F~/ N

~/\, B A
G~ _
25 70 115 160 205 250

AL/ C
Bl6 CurE#Z5 (A). ©HSLN 5 Cur YIRS (B)-
ZHLSLN 5 Cur ¥R &47 (C)»=H SLN (D). Cur-SLN
(E)» Z=H LSLN (F). Cur-LSLN (G) #J DSC
Fig. 6 DSC of Cur (A), physical mixture of blank SLN and

Cur (B), physical mixture of blank LSLN and Cur (C), blank
SLN (D), Cur-SLN (E), blank LSLN (F), Cur-LSLN (G)

REECFEET .
2.9 Cur-SLN # Cur-LSLN {&sMNEZa435 14

ARSI P B NIRRT 3 Ml AR SN RE 2 R
PERETS, Wi AR KB IRE N 37 C, Hik
W 100 r/min, 1%5E 1LALE-80 A2 B Eh /KA i
M. W “2.17 1 “2.67 TR BT 4 Bl &
Cur-SLN Al Cur-LSLN, HX Cur ¥ &E4H R Cur-SLN
AT Cur-LSLN % 5 mL, LA 5 mL AH[R] A} 24 ) H i
WO IR, 20 B T @A, KBTS E T 200
mL A, T 1. 24 3. 4. 64 8. 104 12, 24,
36 48, 72 96 h 73 AIHUFE 2 mL, AEHURE 5 2R
AT AT, DAORFRVE A B AR RS
A%, P 0.22 pm RFLIERE S . HPLC il 4k
PE R EERE Thermo-BDS A (250 mm X 4.6 mm, 5
um); JRBIAHA ZHE-4%0K LR KIEW (48 & 52);
AR 1 mL/min; #3508 % 5 KK 430 nm;
BEFER 20 pL. 7E RR IS A R T IE, M
BB, ek, S8R WK 7.

HHE 7 7l%0, Cur IERIZGFE 12 h WEEARE
4=, BRRIEN 94.06%; 1fi Cur-SLN 7£ 12 h ]
ERBE N 55.44%, 96 h EFBIE N 86.63%:
Cur-LSLN 7£ 12 h {9 RAVBEIN % 41.02%, 96 h RAH
PRI 76.98% . HREHUMLR AT A1, AT T i
£ H) Cur-SLN A Cur-LSLN HIZG¥E I v 2 Ny
Bl RBRHIRZERMN ., 35 7E 12 h RS R, W]
REZ NG D&M Cur /3 4GfE Cur-SLN 1 Cur-

1001
801 —
-

c\\c //./k
5 60F
E —— Cur
E%; 401 —— Cur-SLN

ol +— Cur-LSLN

0 . . . . )
0 20 40 60 80 100

t/h
7 Cur BIRIMNERBIZ (X +5,n=3)

Fig. 7 Cur in vitro release curve (x £ s, n =3)
LSLN MR 511, 12 hJ5 2 FhilFIA 218 80
2%, T H Cur-LSLN 3 5 4F geRetERe, i A nr
AE/E PEG fEGKRLIN R T i — 2 KA, WA 2%
BH1E 259 R 22
3 Tig

ARSI RAIZGY) Cur 7y A5 h A XU . #2
By R SRS — SRR 4], DRI, g ARl
ARSI Cur FOFRE M. B SCHERHRER, KT OP i
JUE HH B AV R T 7 T R R T I 1) A b AR R A
&, A, X Cur PR E S AR, R
ARSI F 2R 1 BB NS -

ARSI R T AL PV 48 Cur-SLN, B[
P RAE T8 S T A WL AR o 8 s — AR
il 2%t AR RERAR O, T HASE 2 . AWHIT
FERRA, TR A I A R T FRRRAR, [R5
i SLN WAssEE . ASRER H P188 Mg 5 YRk IR
JLE AL AL S AET P188 A = (Al FH AN,
CIRSE SN s2h AR 5 S o=y DR Ol oy N
JIE RT3 A K AR I S 5K 7, 32 m FLAL R,
A R BEACRLAE o

fi] A< Fig o3 KL IR T ) AR e i EUAR R
BT T iisshiife o L EURE . DUE. kiEk
IR, Zeta AL T SLN K AP AR 2 14 (1) &
BBH 2 —, WHEIRRN Zeta B ZEXHME MR, ¥
BPRLT Z A HEF 7808, AR 5 KA. UL
B, thRiEfee. M HEFREIR T, Zeta AL
AR T 25 mV, BEER R TR REP, &
S 1] 4% () Cur-SLN A1 Cur-LSLN HLA7 735 9—23.6
mV f1-47.8 mV, HILATAI, Cur-LSLN RAEE R T
Vi R, Cur-SLN R eSS, seih
RIL Cur-SLN 778U A A Kl 22 2Bk DTIE , RIS
W S28G T %% Cur-SLN HE T L.
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535 ) SLN #HEL, DSPE-PEGao00-SLN £45&
PEUTF, AR, XA2EH N DSPE-PEGag 2 #1
B Z M o TEFA e 1 B IR, 4ERed
MemRiE, MTELEE 2 W24, /3 AifE SLN KT
PEG #5| &S FA & “Basr” Rk, fREF SLN
()R E Pk B E K ARG BRI ] E261

PEG /& I LS MUK IR & R R &, &
HA TR, TR MIETURME R S, 1 HiE
HA W 5 K M A S25R F PEG &1 Cur-SLN,
—J5i, 4 PEG EMif53% | Cur-SLN [FI7KiE M,
FI 3 T AR 55— 77T, PEG #ERT1EGN
KRLR T B — JZ K AT, R 0 25 e T 5 ek 2%
ARSI AR R B, BRI, ARSLE Y TEM
ZER TR, Cur-SLN Al Cur-LSLN [ 4h 15 5 25 5
J¥, 1A Cur-LSLN [IMNZH — 2G5, Sk
Iy BEASGI E (45 5 —%, Cur-LSLN b Cur-SLN [f)
Wik, WAZNHER, AR T iReEt, K
0 HAE K K A B
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