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PUKRCER, DAIMCEYRI R R ORI . 3k WS E0%EH] % GEN-VES-TPGS 9 KKR, VIR FhifE. AR,
WG bR, PRSI TT 2 T2, 35 TPGS. VES. GEN B & . KA, KGR . KAGK A 4R
AT TEMRHICA  RINEE R RAA N3 F T T 55 &R (b3 214774 TPGS 200 mg. VES 30 mg. GEN
6 mg, KAAMF 15 mL. AKAIEEE 50 C. KALITE] 3 he Jirifl 4 GEN-VES-TPGS 9K B EE L, “FHkifth (43.50+
1.65) nm, fl3ZEN (98.9940.69) %, FHZEN (2.5710.04) %; KHREHRE, 7T ERIASEN, GEN FRIZHgN
KRIZHRAEM S RIERERAL: KRR ig AA BN FER BN, Frig @ GEN KR AP F N GEN R 162.96%.
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Preparation and evaluation of GEN-VES-TPGS1000 nano-micelles
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Abstract: Objective To prepare GEN-VES-TPGS nano-micelles and improve the oral bioavailability of genistein (GEN). Methods
GEN-VES-TPGS nano-micelles, made by film hydration, were evaluated with particle size, entrapment efficiency, and drug-loading as
indexes. Single factor experiment was used to optimize the formulation and productive technology, including dosages of TPGS, VES,
GEN, hydration volume, temperature, and time. Morphology of nano-micelles, release rate in vitro, and pharmacokinetics in rat were
investigated. Results  The results showed GEN-VES-TPGS nano-micelles presented with good clarity, appropriate particle diameter
(43.50 £ 1.65) nm, negative charge, when the dosages of TPGS, VES, GEN were 200, 30, and 6 mg, respectively. Meanwhile, a
condition of 15 mL, 50 ‘C at 3 h to hydrate was necessary to prepare. In this setting, the encapsulation efficiency of the nano-micelles
was (98.99 £+ 0.69)% and drug-loading rate was (2.57 + 0.04)%. The pharmacokinetic results in rats showed the oral bioavailability of
GEN-VES-TPGS nano-micelles was 162.96% of the GEN APIs. Conclusion The prepared GEN-VES-TPGS nano-micelles have
small particle size and good stability, and increase the oral bioavailability of GEN evidently .
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Ykl K2 (genistein, GEN), X 44 HeRl AR # 7 |
S8 T, IREORRBOM AR, & FEY
BER, AET AR RS FEY S, JCHAE
K. =MELL HiE, Mk, K. BE ME,
Tk B T R AT IR S SR SRR A
SR W], GEN XPEE O ML HIw . B UG A
Y2 JEREIREEAT — R 97 . H Al GEN %
N1 EHACELHENIGR T YIRFF, 4R GEN H
BIREYE, mBEt, EEMARI%rR ARG
J&T BCS I, KA HIEMERIC, HA 0.13 pg/mL
(37 °C), HRAEYFI AR,

¥4/ 1000 44K E BEIARREE (TPGS) 2
HRARYEA R E BRHIERES (VES) MRS R4 —
BE (PEG) Eefbiifk, sE/ACEMT# (HLB) {HN
13~17, BA RIFHIPISEERELF KIS, T
AR, R A mal P i TPGS
ISR PE DL R RIFIKIE Y, 4t Rl
EHITZIN A, TEHSRORES, & TPGS 1E/KH
WAL AT B & m PR ERR . BIREIR. ERAS
it RERRERIM, TPGS 5 HoAth 2 i 71
FE, A G Wl AR pvEE, B
A BT s R Ra e NS BT M TE e Tk
GEN /KistE S54RI BT ERRE, AT ER
GEN 7E/K H i Al A DL S 32 51 GEN AP0 B
AR B AR s R R BB, DL TPGS A
VES fi]4 GEN-VES-TPGS ZKIEH, IR A
1l 8% 7 9% 3R 2 SR R Y AR R F R A T A
1 XEEHH

EYELA N-1100 Jight 78 kAL, HARREIL
B (B #% T.) s LEGEND MICRO 17R Centrifuge
EEKIR B 0L, ZE[E Thermo Sorvall Scientific 2y
F]; DF-101S hInfdiideds, T T A R iTE
/~#]; DelsaNano C 44K Ki4% LA 43 HT4%, Beckman
Coulter; Agilent 1200 /= RGRAH (354X, SE[E Agilent
BHE AR S B RBEREA, T B0 2 A
JEM-1200EX 3% 4 LT s, HAR PRt

GEN, Jiss$>98%, #it5 NF-20160120,
P92 KFEAYRH AR A ) GEN X &, e
#099.1%, ID: R9Q4-JICM2, fit'5 111704-201302,
W2 A E T FERE: VES, #UE% 121010, it
5 HP160106, P42 RAEVFEAA R A A ;
TPGS, I TERINAR AR FEON AL, H
RARFNIE R b dki.

TEERAEN: SD KR 12 R, & (250+£20)
g, HWLA SR B SR sy iR g, VrariE
5 SCXK (#f) 2014-0001.
2 HESHR
2.1 BHAGERIIRAVHIE

K FH I3 U] % GEN-VES-TPGS 4K i
W FEZFREX GEN. VES. TPGS i& &, A 10 mL
ToK AR AR, 40 CIRE ied 28 R R £,
HON 15 mL FBE IR #h 2% i (PBS, pH fH 7.24+0.1),
1E50 CHIZAM FHiHEKI 3 h, 28 5T 4 °C, 10 000
r/min 5.0 10 min, 35 &I 40 B R FEACRR R, 0.22
um FUFLIERESE S, JEI R P67 3% WA 1Y) GEN-VES-
TPGS KK H . T8 A PBS /KILEIKAE 7KL
AT BRI s o LA B A ) A 5 % SR /NPT R AR
DA K AL SR PBS i 7
2.2 HAPMKRREBEHERMHAEHNE
220 EEEAH Cg il (250 mmX 4.6 mm,
5 um), VRAIAHNHEE-/K (60 : 40D, AFE 1.0
mL/min, 3K 260 nm, R 28 C, #EREE 10
ul, FERIEERECAKT 2 800.
222 OFHEGARIECH]  RSEFREL GEN X i d
&, HIKOBEFERES, 193 0.65 mg/mL KI5t
it it £V
223 BRI ECH] K% 2 EL GEN-VES-
TPGS #KIHRIEBIMATCIK LBE 9 mL, 75 (200
W, 40kHz, 10min) f%#., #%25), 193] GEN &
WREEN 0.02 mg/mL FAER S5 -

I35 i) £ 25 RV
2.2.4 GEN-VES-TPGS 44K i s R A # 24 =
(s SR i 00 (10 000 r/min, 10 min,
4 C) BRERRFRINEZAY, HiERES s
PRI, 0.22 pm TRFLIERRERE, JEMRED NE 2
G o A3 E 1 mL 5500 BT AR P AR VA TR 28k 24 e o
L IMNERTEK OB, BN R 5,
FiBEZ 10 mL, FEE WL 0.1 mL A /K Z MR
10 mL, 0.22 pm fALIERESER, W€ R R+ GEN
i, TFEEER, RS R RAE-80 C
UKFEHR T 24 h 5, HUE, JBONGETHLAT 12 h
Jai (HZE<10Pa) HUH, BRIRHRGT M. FRE
— TE R AR T N TE K B 75 T AR AR
% GEN W&, itH#%E.

HER =9k + GEN B/GEN K%z &

WA =T T GEN /R TR R B 5 &
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225 JikTEME AnERUERE “2.227 BUFH
GEN X & S 2 M “2.2.3” TR GEN-VES-
TPGS KA 2= AR s, FKS
EERGRE 10 £i5, 22 0.22 um FRFLIEREE S, BUSLPEWE,
i “2.2.17 WUF G2, GEN Eiligigry )
U, SRR GEN [l E LT3, WA 1,

D VO A
GEN
A
GEN

t/min
1 ZTHEKX (A). GEN-VES-TPGS #KEHR (B) F
GEN xf#f (C) #) HPLC
Fig. 1 HPLC of blank nano-micelles (A), GEN-VES-TPGS
nano-micelles (B), and GEN (C)

22.6 ZMEXRRFEL FEEWH 0.65 mg/mL X HE
a0, K SRR E SRS, 4 A9 3 i Sk
JE 22.104 16.64. 11.18. 5.720. 0.256 pg/mL ]
GEN X8 ShA W, % “2.2.17 TUF HPLC &5,
DL T ARAR B A AR AR (Y), GEN S ik 5
kR O eiilbrEt 2k, drEth 27y Y=65.15
X—1.408, ZMEVEHEl 0256~22.10 pg/mL, r=
0.999 0, Zfh KRR .

2.2.7 REEERK K 22.10. 11.18. 0.256 pg/mL
s L K 3 IAFETEIRE T GEN X RS
TR H SRR E 5 vk (ERE 2 h), BREU6 B
TR B, THEAF H N RSD 73514 0.58%-
0.70%- 2.07%. [Fl¥Z% 40 € 5 d, 1515 H i RSD
H0.77%- 1.20%- 2.59%, FIIEZE R,
228 FEMRE EDUEEM “2237 UK
GEN-VES-TPGS K i o it it v, F oK 21
PR 10 £5, JERLEH 5T 0. 20 4. 6. 8. 12, 24
h #%“2.2.17T1F HPLC £l %€ , 45 RSD 4 1.63%,
R PR E T R AT

229 HEEMHRE FEE“2.2.3”00 N GEN-VES-
TPGS FKB AR I 6 1, FITE/K L EERRE
10 %, JEidfE4% “2.2.1” T HPLC 70l GEN,
45 GEN JFUEIKE RSD A 0.86%, F W7k
HEEMERIT.

2210 fnFEEYELE BOH B ERE Y 0.04

mg/mL /] GEN & 25/RIEM, ~FATHL 9 3, 399l
AR H AR 3 AN BTEIER GEN X i i,
REATEWRE 3 43, JEdE#Z “2.2.17 UK HPLC
EIGE , T EAF A 2 e (10035 £
0.69) %. (99.46+1.13) %. (99.93+047) % (n=
3), REEESLITERIER R LT,
2.3 LFHMK
2.3.1 TPGS HEMIfkE [ElEkbJr HAhdH 7 & T
2% (GEN 8 mg, VES 30 mg, /KAL4AF 20 mL,
KA TE] 3 h, KAGHRFE 40 C), 435N
oK) TPGS W il 8 J5 o 3 2 J B2 B (P 52 0
SR ILE 1. 24 TPGS &M 100 mg HEME] 250 mg
W, BRI R SRR m E R, HERN
200 mg I ek, #4200 mg N TPGS AT & .
1 TPGS MEXBHRRHABNIM (X £s,n=3)
Table 1 Effect of TPGS dosage on encapsulation efficiency
and drug loading (X £s,n=3)

TPGS/mg 3 2/% B/ %
100 27.87+1.19 1.76+0.09
150 44.43+3.10 1.98+0.11
200 59.03+1.68 2.05+0.08
250 51.70+2.66 1.40+0.08

2.3.2 VES HERHiE TPGS iEiEHE, 4T
HABLH oy R T2 B, 30 % 8RR =
VES i BT il 2% IR R 0 2 e B2 s, &5
R 2.2 VES FHE M 20 mg H5MF] 50 mg I,
TS (A 38 e 3R 2 B e Tt v 5 BRAIG, /E VES [
oA 30 mg I 5 K. VES i &7E 30 mg UL I BT
il 2% e o LA B IR A, 2 VES AR N
40 mg K VA B, B VES KGR, Bl &1
IR R AL, R, SR G, 4% VES
4b77 FHEN 30 mg.

233 KILAERRIEIE  TPGS. VES ik,
HAh T2 F E, 43 528 SRR R B KA 77

*2 VESHEMNBHRRHBHENTM (X Ls,n=3)
Table 2 Effect of VES dosage on encapsulation efficiency
and drug loading (X s, n=3)

VES/mg 03 4%/% HUEI%
20 47.50+2.20 1.74%0.08
30 65.93+1.33 2.26%0.10
40 59.43+1.11 2.0240.05
50 50.93+1.72 1.63%0.06
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XT P 2 e R A3 28 S B RS, S5 R LK 3.
IKAARFE M 10 mL 3402 25 mL B B AR A Ao g R
KR RIET GRS, 15 mL B &K, K
RIRETE R, RILAEAGLRY SIS
Yo IKAARFA 10 mL B 7K AL 5 OB AR i T AL
SEEEZRY), BIHERZE, KR RAR] 20
mL S Uh ISR S PR s o VR 0 e L 2 U 5
25, DV R EAFEEN e, 6%
FERCRIPRIR, B KAARFA 15 mL.

£3 KUBENEHERHBRHENE (X £s5,n=3)
Table 3

encapsulation efficiency and drug loading (X *s,n =3)

Effect of hydration solvent volume on

IKAAER/mL BER% LR/ %
10 63.52+1.11 2.2240.14
15 71.70£0.98 2.56+0.09
20 63.93+1.40 2.1940.05
25 50.03+2.43 1.8140.07

234 KARFEMFRE  TPGS. VES M &AL,
KAARRIA 15 mL, HAB T Z 504 E B, 73055
ANFKAGHREE T IR Bk 3 2, S5 Rk
4 F7Rs o M7KAGIREEM 40 “CHHm 2 70 C I Firifi] %
AR R L 250 B/ BT e W T R, KGR
FEOu 50 CRY, AR ELE R 2B, ik
50 CHE 25 AR AR AR L o

2.3.5 JKAGIFERIRE  AbTT R A T A
x4 KUBEENEBHRRHHENEM (X £s,n=3)
Table 4 Effect of hydration temperature on encapsulation

efficiency and drug loading (X %5, n=3)

KA JEE/C B ER% BLGE/%
40 73.48£0.98 2.48%0.13
50 78.5310.80 2.58+0.06
60 55.30£1.90 2.04%0.11
70 38.50+3.40 1.3440.07

A5t 73 025 SEAN TR KA IS T) T ) 25 F)
WH R R g 25, SR 5. /KW 2h
I BEFEAAT R — IR AVEW, KA TRy 3 ho i
il e B R B A 3 R s 2 e, B KA
AN, BT RACNR AT R, A
Rz 2N Y, Wk 3 h EAHIR IR
IKALETA]

F=5 KUFNENEHERREAHENFIME (X Ls,n=3)
Table 5
efficiency and drug loading (X s, n=3)

Effect of hydration time on encapsulation

IKALHES [E]/h BER/% LGRS/ %
2 66.18+2.65 1.9540.10
3 76.58+1.22 2.5740.11
4 69.79+0.94 2.41£0.05
5 39.33+1.46 1.36£0.06

2.3.6  W)-BURLLGITRIE X TPGS M VES K]
R ARAAARRR KGR . /KA ] 25 5 i s o
RS A EN R RETRERLRm M, Tk
45534 TPGS A&~ 200 mg. VES [ H &4 30 mg.
KRR 15 mL. KA 50 °C. KALES[A]
N3 he BORRIEEZR KA EE VES HERHY
DnZe B0 J5 BEAR, 7 kAt B 2 VES 5 TPGS 1
B, BRG] TR AR
. CPIBRRE. Zeta FALL, 45 WHE 6. H2h)-3k
REEBEI Y 3 0 115 BRI A R 99%, KK
IR, REOHIFEAY, SEEARRERA
(1) GEN A=#ifuds. Bl 259)- 84 b g ok, ol
AEE-H TR, E4Y-8RLR 4115 5, K
bS5 IR R A B AT ANV PR 25 B AT
B 25924 L3, KAk 5 B AR AR i 25 259
Rz HE N, Mem-suaa sy 6 L 115 B,
AR A E RN (50.5610.81) %. 5 MARIFAZ
V-2 A LA B R R A BT, R AE KA AR

T 6 NEMAY-EIALLH3T GEN-VES-TPGS KRR EE R, HHE. FIIRRE. Zeta BAIMEM (X xs,n=3)

Table 6 Effect of drug-carrier ratios on encapsulation efficiency, drug loading, average particle size, and Zeta potential of

GEN-VES-TPGS nano-micelles (X *s, n =3)

2B B BEE% BRI/ % P EIRAZ/mm Zeta HLfT/mV
3:115 98.65+0.45 2.57+0.04 43.50%1.65 -30.33£1.55
4:115 75294238 2.55+0.16 70.83£3.33 -19.924+1.92
5:115 62.6310.96 2.36+0.16 62.97+7.03 ~7.37£1.30
6115 50.56+0.81 2.53+0.16 58.57+£2.06 —4.04+0.28
8:115 40.13%1.01 2.12+0.13 120.33+5.92 -1.94+0.92
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— E I T B 24 R 2 IR FE R A [ 58, TR
B K WAZ R 2 B AR R, Tk — b
ZHIZGtd . 5 AR BB 259 -8 AR s R o r
BT 2300k L 8 ¢ 115 Ab, HA LA R F
PIRIAZ357E 100 nm LR . Zeta HLAZ L85 E A 2
- LU B2 BTN, ) - A L A 3 s
GEN-VES-TPGS 4K R A [ Fz € PER AW L, 4
2GW-EAKEL BN 3 0 115 I, IR AIRR E M s
23.7 b7 K& T AW E  mAHE GEN-
VES-TPGS KR A Kb T7 il 1. 28 GEN 6
mg- VES 30 mg.TPGS 200 mg, JIATE/K ZEE 10 mL
HEFEIAAR 10 min, 40 CUlEhEFs 2 & b 2157,
IONTi#E] 50 CI¥) PBS (pH 7.2+0.1) 15mL, 1E
50 CFn#AdEREAKIL 3 h, HEIEG. EW. B
—HIGKIE A, 22 10 000 r/min /& 250> 10 min F&
U B LW 5, Gk A Y R AR A 5 s,
[ A IE] 55, THEE 200 W, 40 %) BRESS, 4 0.22
um FAFLIERESEIT, JEMED A GEN-VES-TPGS 44K
JBE
2.4 PHRIR. Zeta BRI FRSER

H{ GEN-VES-TPGS 4K SRE RN 2R AE
#H, DelsaNano C HYRiA% HLAL 73 A i 4K AR
WIFEBIRARR Zeta WAL SRAHIES M7 BB
(TEM) MEGPORRHA TR, BOERMGPIKIRK
WM IR b, FIRAEIL &R 2 2 RGN

KA, SRJETIN 1% HI BB E G s, H AR
TR SRR TS ERARLETT TE TR

BRI A RAE R (43.50+£1.65) nm, £
IR ECN 0.17£0.04, Zeta A7 4 (—30.33+1.55)
mV, R AR KANEIE, RifRd)
—, RMEFAEM, BORESTE, 28E, 54
®i5), LB EMTERLS . L 2.
2.5 RINEHITHER

%P GEN JRRIZGIENXT IR, K% FRE 30 mg
) GEN JRRIZ, FEIAN 3 mL oK L8E, #HE %
filt, FEHEHE0.5mL, FH PBS (pH72+0.1) &H
% 10 mL, JEHK 0.5 mg/mL [¥] GEN Y23, #rEK
A 5 mg GEN IR AT 5 Gl 772 W
“23.77 D, M PBS ¥K)E, ®AE 10 mL, 5
F|¥ GEN 0.5 mg/mL AR ARERR . 53 BRI 2
mL ] GEN VR 27K 5 99K A BN A B4 11325
i, WiimdlE. K@ R E T 50 mL B i
i (pH 7.240.1 {1 PBS, & 2%%1LALH5-80). J5

R H AR AL 53 04T 3 41, T (37.0£0.5) C
TEIEABRY (50 t/min). 20 5%)F 0.25. 0.5+ 1. 2.
4. 6. 8. 10, 12, 24. 36. 48. 60. 72. 84. 96h
HY 1 mL & 25880 2, RIS #MINRIER 1 mL 2% FORE
JEA TS 22 0.22 pm TALIERR ST, 2RyEW%<2.2.17
720 %€ GEN &=. SR ZE WKl 3, 45 %

1.0 5.6 31.0 173.0 900.0
Fif%E/mm

2 GEN-VES-TPGS YK RAI1Z 57 F1 TEM
Fig. 2 Distribution of particle size and TEM photograph of
GEN-VES-TPGS nano-micelles
1051

901
751
601

45t

FRVBEIE %

30F |

/
15y * —v—GEN J5 k2
4 —e— GEN-VES-TPGS #K /i 3

0 20 40 60 80 100
t/h

7R PLIN 6] 23 GEN JEURH2 5 RO IR A T Z R (P<<0.05)

*said this point in time GEN apis with micellar release has significant

difference (P < 0.05)

3 GEN-VES-TPGS [3R#1 GEN R 25 2hhzk
Fig. 3 Release curves of genistein and GEN-VES-TPGS

nano-micelles
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B GEN JSURMFIGN K IS R AE A4 7135 52 I 2 R ARFAE
T e R 2, GROK IR ARG R AU R L s 24 B X o
2.6 ZAEIFEMR

GEN J7 Rl 2541 F1 GEN-VES-TPGS #4415 6
H SD K, 439 ig 45T GEN 0.5% CMC-Na Ji &
WA GEN T RW PBS HiAW, 428N 65
mg/kg. SATE ig 45245)5 5+ 10, 20+ 30, 40 min
o1y 24 34 54 8. 12, 24 h i HRHEHML 0.6 mL,
8 000 r/min &0 10 min, WRHY 300 pL I, A
800 uL BATR LB, WAHE 1 min, B0, WH G,
TEWAREIA 400 pL BEER 488, %HE 1 min, £
O, W B RS IR 25 1 BG40 CK
W EAWRT, IO 100 uL /K 28, Hf, i
TRA)JE B0, W EiE R B EE R, & HPLC
I3HT, IN%E GEN RIMLZ5iRFE .

i AR e 2z R FREL GEN X i
i 10.6 mg, FIE/K CEERREAS 2 ot & B2 70 7l 9
2.544. 1.02. 0.407. 0.163. 0.065. 0.026 pg/mL K]
GEN Xt 8 ShiA W, 4% “2.2.17 TR HPLC y25E,
DL TH RN AR (YD, GEN J5 B9 B A A8 AR (X0

bR AE I ZE, PRAEMIZE TR N Y=61 370 X+
2380 2, ZEMEVEHN 0.026~2.544 pg/mL, r=
0.999 6, LMK RRLF,

GEN JB 275 GEN-VES-TPGS 44K Jis o it IfiL.
2R - TR B 2R 0P 4, SR DAS 3.2.7 B4 AR
D5 BRI G T s 28, ERIEK T,

40
o301
=
g8 —v—GEN J5ik12
2 50 —e— GEN-VES-TPGS 4K R
® L
S
= OL0H T ™\
; I\g
Ny .
0.0 ‘K |
0 5 10 15 20 25

t/h

4 KR ig GEN FRZH5 GEN-VES-TPGS YRR /G
MZ5RE-RFEHLZ (xts,n=6)

Fig. 4 Plasma concentration-time curves of GEN APIs and
GEN-VES-TPGS nano-micelles after ig administration in

rats (xts,n=6)

%7 KR ig GEN [FRZ55 GEN-VES-TPGS RRRGHEHMZETNFSH (X £5,n=6)
Table 7 In vivo pharmacokinetic parameters of GEN APIs and GEN-VES-TPGS nano-micelles after ig administration in rats
(X £s,n=6)
HESH L EbA GEN Jiikt2 GEN-VES-TPGS #1K
AUC, ughL™! 5.804t 1.028 9.458+ 3.590
AUCq, ughL™! 6.205t 1.401 9.565+ 3.495
R_AUC,, % 94.583+ 7.202 98.367t 2.733
C_last ugL™! 0.037x 0.043 0.013+ 0.014
Hz h 4563t 3.041 3.908+ 2.021
tmax h 1.889% 1.772 0.778+ 0.360
Vz/F Lkg! 64.3311£31.880 47.063£39.160
CLz/F Lh kg 10.957+ 2.566 7.528+ 2.601
Ciax ugL™! 0.939+ 0.252 2.698+ 0.975

255 B3 B8, GEN-VES-TPGS 44K i H )
FEM (1) AN (3.908+2.021) h, 5 GEN JEE
W 1,8 (4.56343.041) h MIELEE; KR
IBUERTTE] (tne) A (0.7784+0.360) h, GEN jRE
W tmax AN (1.8891.772) h; 4K R ()3 0 5
(Cpax) N (2.698+0.975) pg/L, GEN JBEM Crax
N (0.939+0.252) pg/L. 455% ER¥ GEN 4%,
GEN-VES-TPGS PAKEH, Toit e 72 o [ sl ¥
MR FE BB GEN JERL 25 58 B K i .

GEN-VES-TPGS 4K o5 KL Z57E 0~1¢ B[] 4
PAKCAE O~ oo AT AW FH S 2373 162.96% 11
154.15%. K W¥ GEN il & % GEN-VES-TPGS 44
ORI S5 72 K R AAR A %) A= 0 FH B AR S K F
3 g

oS0 MV PR 2 AR R B LE B 2T R
— D E BN SRE, (GEEZ) F =5
Z— UL B2 AR, AN H FTRZ 40% 1
24 DR ¥ H A RO T A B A 4 PR 2021 m N B 71
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BRI PR RENE A — B R R _ LS XV I 25 R0

VERRVEAIVA RS o SRR R TV 1 77 18
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