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B E: B HIEUKA BN S 2B A (borneol modified hyperoside liposomes, BM-Hyp-Lips), FE17 HANH#E a1 4%
K, ik BRRERSNFERL T T 2% BM-Hyp-Lips G R0, EEHESAMAEL. #ESHEREAEL. 25
VKA FHEE N EEZ AR, KA Box-Behnken W il-MiN 7L (Box-Behnken design-response surface method, BBD-RSM)
4t BM-Hyp-Lips b7 . Wl Z. #2hm. FEA ¢ B, B EFRABIIE BM-Hyp-Lips X341, BH1481%5%2 BM-
Hyp-Lips B2547 0. D&M RRIZE iv IS, F% BM-Hyp-Lips & £ 25192555247 N Skttt . 458  BM-Hyp-Lips
AT NS R 30 mg, MRS EE 113 11, BiE5HERAEL 6.2 11, M 5KAHEL 8.7 1. BM-
Hyp-Lips FPESIAE R 4258 KRR AN (86.54£0.96) %, (5.891+0.13) %. (208.71+7.83) nm Al (—20.94+
1.26) mV. BM-Hyp-Lips 4N 5[5 8GR 280k, BM-Hyp-Lips BZ51T 9454 Weibull £8L, J5F2A4 Inln[1/(1 —M/Mw)]=
0.5982Int—1.158 8. S& 22k kI 244 8452540 LL, BM-Hyp-Lips £ 845 25 (KN AR FE IR 28 2.39 1%, IZHZR Cinax
FAUCo- 73 R = 2 3.91 £540 5.87 %, Fui [ml Fa 40 A0 G- i B 18 2870 Tl 4 Wi 22 313.26% 41 68.08%. £51€ BM-Hyp-Lips
AR, SREAPLR, HERCHERE, KRAHAERERR T E&LhT MR RE, A BRMR .
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Preparation of borneol modified hyperoside liposomes and investigate of
pharmacokinetic behavior and brain-targeting effects through transnasal
administration
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2. Bozhou Hi-tech Innovation Pharmaceutical Industry Technology Research Institute Co., Ltd., Bozhou 236839, China

Abstract: Objective To prepare borneol modified hyperoside liposomes (BM-Hyp-Lips), and to investigate its brain-targeting
characteristic in vivo. Methods The effects of formulations on the encapsulation rate of BM-Hyp-Lips were investigated by single
factor. Phospholipids to drug ratio, phospholipids to cholesterol ratio, and borneol to drug ratio were used as main influencing factors,
Box-Behnken design-response surface method (BBD-RSM) was employed to optimize prescriptions of BM-Hyp-Lips. Encapsulation
rate, drug loading, particle size and { potential were determined. The appearance of BM-Hyp-Lips was observed by transmission electron
microscopy (TEM), and the drug release behavior was investigated by dialysis bag method. Compared with hyperoside bulk drug
injection, the pharmacokinetic behavior and brain-targeting characteristic of BM-Hyp-Lips by transnasal administration were studied.
Results Optimal formulation of BM-Hyp-Lips was as follows: hyperoside dose was 30 mg, ratio of phospholipids to drug was 11.3:1,
ratio of phospholipids to cholesterol was 6.2:1, and the ratio of drug to borneol was 8.7:1. Encapsulation efficiency, drug loading, particle
size and { potential of BM-Hyp-Lips were (86.54 + 0.96)%, (5.89 + 0.13)%, (208.71 + 7.83) nm and (-20.94 £ 1.26) mV. BM-Hyp-Lips
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are round or oval vesicles in appearance, release behavior of BM-Hyp-Lips accorded with Weibull model, and the equation was
InIn[1/(1—Mi/Mx)] = 0.598 2 Ins—1.158 8. Compared with hyperoside bulk drug, relative bioavailability of BM-Hyp-Lips was increased
to 2.39 times, Cmax and AUCo- of brain tissue of BM-Hyp-Lips were increased to 3.91 and 5.87 times, respectively. What’s more, brain-

targeting index and nose-to-brain direct transport percentage of BM-Hyp-Lips were increased to 313.26% and 68.08%, respectively.

Conclusion BM-Hyp-Lips had high encapsulation rate, obvious sustained-release effect, good storage stability, could significantly

improve the bioavailability of hypericin after transnasal administration, and had a good characteristic of brain-targeting.

Key words: hyperoside; borneol; liposomes; Box-Behnken response surface method; pharmacokinetic; brain-targeting index; nose-to-

brain direct transport percentage
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FUMBFEHEY PRS2, 8 T mEREE S R s,
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TREBRERR AR, SR SIS 7T
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224.97 mg/LB), 7 pH 2.0~7.4 M2 th 2% 0 (PBS)
rRh K R BE 0.03~0.5200, J& T A 255752
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[ea) 1 SR ) 2 1 B AR IR B ML AR, MO SE
TERER MRS, Nie 7247
MIE ARG . AT 70 ISR 75 k) 2% UK B A Y
4 22 Bk 7 B8 i & ( borneol modified hyperoside
liposomes, BM-Hyp-Lips), 3K Box-Behnken ¢
TF-M B 7% (Box-Behnken design-response surface
method, BBD-RSMD 1t4t BM-Hyp-Lips 475, LA
BLARHRLGHN v hZE, RAGEE N
#8410 (drug targeting index, DTE) Fl&:-fiof B $24%
12 % (nose-to-brain direct transport percentage, DTP)
NHE LR, % BM-Hyp-Lips £ 845 24 {1/ 21 2740
PR REATE 5, B Oy < 22 Wk A0 2L ) 298 oK o 77
WA SRS Bk,
1 UFESHH
1.1 &R

Agilent 1200 B 5 40 AH (1354 1260-1Q ALK
BB, KEZHEC AR H-2 MEIR KIS,
AR ER AR AR AT HB10 AU, 7%
FAX TEE IKA XA 7] CD-X15 BUEHA, 3#
PN IR A SNV A R 2 7] ; Nano Series-2590 2 30tk
JEAL, S B/RCA R AR ; MSE125P-CE U H 1
MR H LR M AR A 7] JEM-2100LaB6
3% TR BB (TEMD, HAS JEOL A#]; SH-
2-001 U HRERS, WM TTAC R LI A AR
7890B RUAAHEIEAY, KE LI AF]; 400 R A
B O, 3 Kendro A 04727-02 BI51%
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RIS, BUNR TR S A PR A R DS-1
MR, bilgEE IR RGP AR Nikon
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SRR, it nk1-00045230812, &
38 98.0%, FASENEIHEAYIRHT AR A ; T
HXHE S, 'S DSTDHO004401, 5 &4>%1 99.2%,
e R R R E AR A F] Shi3E, b5 20221105,
JRETEL 98.5%, RIEREZAREHRAR; 4
R ERIZY, S 202206, FEE97.2%,
JEEZ PRSI RH A IR TR A | HERE, #t5
201-0320-01, VML HEEIA A KA,
fit5 B2020039, g4 55.0%, LifgkH T A
B ARAR B, #'5 20220318, &S
#92.0%, gL REARHARAF .

1.3 i)

TBE L SD KR, MEREHEH, A& (200+20)
g, TTFANYLLFORME, SCXK () 2020-
0001, SEEGIEIEERM Tk S FH AR 2 B sh e B2
R E, %58 20240108012
2 7k
2.1 BM-Hyp-Lips ;R Ei&H0% &

4 22 B IR R 25 30 mg, A7 EMBEE. I
[ E T, N 10 mL oK 2B iER, &
T 40 CoKI el 2 KR LEANER] G 30
t/min), HH5)EHEN, BT HT TR+ 12h.
AL T7 80K il T — AR AR 8 PBS (pH 7.4) i,
I FR A R B A AR T, AR T
Tk 74— I [ e R B 7 2 KA AR UK 0.80 pm
S 0.45 pm FALIERE, RIS BM-Hyp-Lips.

BRANIN G 22 R R JFRL 2541, R 2% B PERE
2.2 BM-Hyp-Lips BEERP &L ESENE
221 BB BN G -0.1% 5 BR /K VA TR
(25 : 75): A BN 1.0 mL/min; {4 3%4: Y Waters
Cig#E (250 mmX 4.6 mm, 5pm); FEFEE A 10 pL;
KK 360 nm; KRN 30 C.

2.2.2 BM-Hyp-Lips i@ H M6l 4 B BM-
Hyp-Lips J& £ 1 mL % 100 mL &, 0 EH
FEEZS, HA Smin J5id 0.45 pm fFLIEMRE, EX 2.5
mL 2238V A 10 mL &, AR eSS, RIS
BM-Hyp-Lips B 1a 5l 770 o B PR b P70 R0 1 45
223 LRHRRFEL  REEIRELE 22 Pk 0 HE
20.00 mg % 100 mL &, AL 80 mL HIEEE
PRI, SRS INH AR E 2, BI1S 200.00 pg/mL
G 2 PR X MR i A T o S TR G 0T R i 2%
i, AR PRC A 10,004 5.004 1.00. 0.50 0.10+

0.05 pg/mL FRFXS IR SIE, 43 e 4 22 bk
FREIRE (X XM PR (YD, LLY X Xk
ITLRYERNE, 13RIH77RE Y=22.348 1 X—1.445 3,
r=0.999 9, 45 LKL 2P ELE 0.05~10.00 pg/mL
BERIFMEERXR,

224 LEMEEL BYIERERIE. S2 ikt
HEARVATR (0.50 pg/mL) 1 BM-Hyp-Lips A i %
W AR, ARIE 1, Ak A
WETAR T, LB .

S pE |

|

I

[
C |
B
,A .
Ol a 4 8 12 16

t/min

1 AR A S2£EXRM (B) 1 BM-Hyp-
Lips f#tiX##& (C) & HPLC
Fig.1 HPLC of negative sample (A), hyperoside reference
substance (B) and BM-Hyp-Lips test sample solution (C)

2.2.5 FEEEEELL B 10.00. 1.00. 0.05 pg/mL
S LR IR VAR, AR “2.2.17 TR i 4
PEREREIE 6 IR, S 422 B EFIETH AR RSD 43
BN 0.22% 0.19%. 0.43%, 45 B8 2Bk
FE R A4F.

2.2.6 FaEME#EE B BM-Hyp-Lips i fis i,

SR FHI% G 04 34 64 94 12, 24h #EREIIE, 45
B e 2 B IETHIAR Y RSD A 0.66%, 45 5% W fitia
AVAVRTE 24 h WRREERIT

22,7 HEEMHE HBM-Hyp-Lips 12K 6 4,

FE“2.2.27 TR T 4 el i s o, 5 2.2.17
TR B 2 A SRR 5, D45 4 22 M I VR B 17
RSD 7y 1.30%, &5HRFM1ZSLL0H 1 R i .

2.2.8 NFEELEZESE B9 4y BM-Hyp-Lips &
W% 05 mL, BT 94 100 mL &I+, 75 MK,

WL EREIREEA, A% 30, 5 Hl$% BM-Hyp-
Lips B &M &2k 581 50%. 100%- 150%
IING 22 B E TR, 4208 “2.2.27 TR 7kl &
B A, IR 922,17 TR ARSI E 4 2
RS E, THEA S IR FUCE
101.16%, RSD A 1.15%, &5 F 38 071% 9256 e ]
W5, AT AT 52 BM-Hyp-Lips 1R 2+ 442
HeE &=
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2.3 BHE, HHE. WEMCBUANERZE

U SR BE BRI G-50 BT 240 K HPis K AT,
i BM-Hyp-Lips /82 0.2 mL, 3 000 r/min 2.
(B L¥12 6.8cm) 1min, 43701 0.2 mL 24k K3k
Jii 4 %, EHFBEBRE 10 mL &, 1S mL G
KBRS 10 min Je MR g 2, T 5E il t0df < 22 Bk
TR (M e % “2.2.27 TUR 5 & R i s
WG ME S22 i B (M ga), B BM-Hyp-Lips
REBWEREET, FOEiE (W), 2iliaas (D
(2) % BM-Hyp-Lips I3 R 25 & .

B E=M wu/M yx (1

WA =M us/Wo (2)

B 4 mL 247K 2 8.0, I\ BM-Hyp-Lips
BB 0.1 mL, 215 B THOCR A E BM-
Hyp-Lips [ 2 73 #3544 (polydispersity index, PDI).
RLARAN C AL, BAFEMIIINL 3 I, BCTFIIME.
2.4 HBEZE£E BM-Hyp-Lips A RITE
241 BERSZAWAEHES [ AR A H
P& 6 1. 2950k &L 9 1 1. ZKAHIARR
30 mL. 7KL ] 45 min (FI26A0F T, HBEBEHIRS 2
YIF R (40 1~16 1) X BM-Hyp-Lips .3 %
WA RIRAR IR, S8R IR 1. HEERESZ
Y &L N, BM-Hyp-Lips {3} 3 FI# 25 & 1Y
JelINJE R, I T BRI IR B T
SN NE PSR NS S 2 R g asTa], AR
T2 N BM-Hyp-Lips; {H#8#/g =i K
FEUR AR RS EPE T S8, 258 By ittie, AT
5204 1 BM-Hyp-Lips )3 Z 13 255 . BM-Hyp-
Lips AR R R 5 2454 F & bL B3 iy 18 K,
X A] e P T fiE HI B8R, BM-Hyp-Lips /& 2 il
EECHIE LA, S EORARZEHE K. R ULwiAg
5259 FH 2t BM-Hyp-Lips SR, 4 iE S
W EL N 10 ¢ 1 I, BM-Hyp-Lips AL FE K
#®1 BEESHYAEL X BM-Hyp-Lips 8%, HH#E

FORIZHIENE (X+s,n=3)

Table 1 Effects of phospholipids to drug dosage ratio on
encapsulation efficiency, drug loading and particle size of
BM-Hyp-Lips (X £ s, n=3)

BRI SR BER%  BWEY%  KR/nm
4:1 42.44+1.19 7.01+0.22 167.42+7.25

6.1 68.72+0.98 8.04+0.26 173.50+£7.92
10:1 81.58+1.30 5.99+0.15 195.17+10.56
14:1 77.68+1.21 4.29+0.19 204.93+9.74
16:1 75.70+1.27 3.64+0.13 218.04+10.73

T 80%, fE&:LAENG S 29 ELL 10 0 1 A,
XF 6 1~14 1 X[AIgkEEt AT Ak

242 WEIREMHERHELER BeRES52
YIFEL 10 0 1. 29 50k & 9 @ 1. ZKAIA
F30mL. KALRFIE] 45 min FI46HE R, 5000 2% 220
fE S5 REE EE R R (2 0 1~10 ¢ 1) %F BM-Hyp-Lips
AR, WAEMRATHEW, SRIEK 2. S
Tl i S5 MEL [ P &2 L A 389 0, BM-Hyp-Lips 03
RMEL RIS IGINIE T RS A B B
JIE AR B B e e M 22, 9] N JIH [ B 5 mT S i g 1)
SRMFE BV AR, AT s e BB e . 4
JIE [ 5 L A9 3R, BM-Hyp-Lips f g 2, 254
Syt gE 81 IR [ I LA A OR N 2 5 2590 58 B IR XX
Iy ¥ JZ AN E]0T, 25 BM-Hyp-Lips 3%
M E TR, TR SHEREHELL SN 6 11
fF, BM-Hyp-Lips f3f R &ML, A
SERRAE /N T 200 nm, DA S5 E R A & LG
611 Py, F4 1 1~8 1 1 X4k Tk
2 WAESAEEEZ A £t Xt BM-Hyp-Lips 5%, 87

EREHEM (Xts,n=3)
Table 2 Effects of phospholipids to cholesterol dosage ratio

on encapsulation efficiency, drug loading and particle size
of BM-Hyp-Lips (X £ s,n=3)

iR SRHERE I RLE BB RN RARE/%

Fi4z2nm

2:1 60.87+1.12 3.46+0.12 240.17+10.05
4:1 75.16+0.94 5.17+0.19 214.96+9.64
6:1 82.241+1.27 6.08£0.22 192.47+8.31
8:1 77.661+1.18 5.79+0.15 179.81+7.20
10:1 73.15+0.92 544+0.18 171.41+7.75

243 HYHKAHERESE FEE# 549
MM 10 0 1. BEARFIREE EE AL 6 0 1. KA
F30mL. KA TA] 45 min ISR T, 43255824
Y50k R (3 0 1~15 ¢ 1) % BM-Hyp-Lips £1
HER SAGEARARM RN, 4558 W 3. BM-Hyp-
Lips /63 28 Flgk 24 s 4 254 5 vk = b
UK INE NS . BEFR AT 5INE B VKA I
A DA AR TR AR (R B 1S, 7E — e R T iR
/51 BM-Hyp-Lips 1833 (HyK /il KE Al g
SRR ARG M I R e DY), S B2 it K L
HETH. B T4M50KrHER N9 1 1K, BM-
Hyp-Lips £ SR S MR, B FHRAR
/NF200nm, LAY 50K S 9 11 A,
W61 1~12 1 1 ks TiAk.

244 FKHERES [EEIRSAYAE 10 1,
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*x3 B5kH A=y BM-Hyp-Lips 8%, H#HE
FIRZRIRND (X£s,n=3)

Table 3 Effects of drug to borneol dosage ratio on

encapsulation efficiency, drug loading and particle size of

BM-Hyp-Lips (X £ s, n=3)

5K R BEE%  RAE%  KifE/nm
3:1 62.91+1.17 4.141+0.16 214.0918.65
6:1 7434+£1.06 543+0.19 205.75+9.87
9:1 82.16+1.23 6.031+0.11 196.6418.89
12:1 79.82+0.96 5.92+0.15 190.21+7.75
15:1 79.25+1.30 5.994+0.10 194.35+9.92

R AR I FH R L 6 0 1. 29 50k &L 9 ¢
1. KALIS TA) 45 min (2504 F , BEKARARR (20~
40 mL) Xt BM-Hyp-Lips f %, 25 & FMAAZ 1
SN, SRR 40 BEE AKAAR RN, BM-Hyp-
Lips Ff0 3 2R ANE 2 & BN T R, whe
Fe K HARRRE N §E0 T BM-Hyp-Lips ZE41 (117K
b R06), S5 BM-Hyp-Lips #2568 /7 F &, ki
SOME T AR AR KRR, 259
5y i NJK#H . BM-Hyp-Lips [RLAZ [ KA AR 184
I R B, XA RE AR BT AR AR R BRI B T
BM-Hyp-Lips Z [H] [IflA . R JLREE . MKAHE
FA 30 mL i, BM-Hyp-Lips 1635 5 f1# 24 &= 1
W, HRiAR/NT 200 nm, ##5E PBS (pH 7.4)
AR 30 mL.
&4 IKHEAFAST BM-Hyp-Lips BEF, HHEEMNREN
#il (X+s,n=3)
Table 4 Effects of water phase volume on encapsulation
efficiency, drug loading and particle size of BM-Hyp-Lips
(X+s,n=3)

2.4.5  JKALIN ] 5 %2 EREIE S R
10 1. BEARAIAEE AR & 6 1 1. 29450k H
w91 1 AKHARR 30mL AT, 45l 4K
fEBFIA] (25~55min) %} BM-Hyp-Lips 33, #%
ZyEARARIIRC, 4R UK 5. BM-Hyp-Lips ]
0, 35 FORN 3 24 5 i A /K AL IS TR] PR 9 B2 5 186 K s
NS, FTRER KA TR B I I ) KA RO
78, M T BM-Hyp-Lips FIEZRCH: K
PRI T BRI ) BE S i i & BM-Hyp-Lips fI£&
EVE, SRR, BT KA TRy 35 min i,
BM-Hyp-Lips (035 A2 25 R R, e K
AL TA] 2 35 min.

%5 Jk4LETiEIXt BM-Hyp-Lips 313, HASFREMN

=g (X+s,n=3)
Table S Effects of hydration time on encapsulation
efficiency, drug loading and particle size of BM-Hyp-Lips
(Xts,n=3)

KAGET[E/min - AR WAE% Fifz/inm
25 75.49+1.15 5.284+0.18 206.58+9.96
35 84.10+1.26 6.09+0.14 200.85+7.99
45 82.15+0.96 5.744+0.19 198.77+6.69
55 79.73+1.14 5514+0.20 190.80+10.17

2.5 BBD-RSM {}i{t. BM-Hyp-Lips ;& &:&4 75
2.5.1 BBD-RSM sEwit 5458 EHmiE524
YR EL (XD, BESHERAEL (X)) MY
HikFHEL (X3 NEERWEE, KA 3 HFE
3 /KR 56 %7 BM-Hyp-Lips 4b 75 #6473k — 44k,
FREATFRENE 6. BT 0E R 57 1)
GARME AR, YUK R B SRR,
ik B 60 5 %4 BM-Hyp-Lips MIARALIE 7. H4E

| 2 /0, ¢ 2450 /9 i 1%
MG EmL S BRI I i RSM AR 4 4 AR ) BM-Hyp-
25 76.54+1.27 5.64+0.10 210.75+8.62 Lips, Mg B2, HRIE 6.
30 82.74+1.03 596+015 19526+9.54 252 BRI KT WA R X X, X A
35 79.93+1.18 5.6740.13 189.76+10.92 HAR YT, SEHER Y kEZ ok
40 77.09+096 532+0.26 184.4649.22 FEN Y=83.90+2.49 X,+0.51 X2—0.99 X53+0.22
# 6 BBD-RSM iIG &I+ 54%R (n=3)
Table 6 Experiments design and results of Box-Behnken (7 = 3)
e X1 X2 X3 Yi% | 5 X1 X2 X3 Yi% | #5 X1 X2 X3 Y/%
1 10:1(0) 6:1(0) 9:1() 8392| 7 10:1 6:1 9:1 8279| 13 6:1 6:1 6:1 7240
2 14:1(+1) 8:1(+1) 9:1 80.47 10:1 6:1 9:1 8342| 14 10:1 6:1 9:1 84.83
3 10:1 6:1 9:1 84.52 14:1 6:1 6:1(-1) 7824 15 10:1 8:1 6:1 7419
4 14:1 4:1(-1) 9:1 73.13| 10 '18:109:1 7166| 16 10:1 4:1 12:1 72.22
5 14:1 6:1 12:1(+1) 76.86| 11 '14:19:1 7322| 17 10:1 8:1 12:1 73.26
6 6:1(1) 6:1 12:1 7147| 12 10:1 4:1 6:1 76.94
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XX2—0.11 X1X340.94 XoX;—4.43 X2—4.93 X2 —
4.81 X32. HFE R2=0.970 8, R.?=0.933 2, R HI
Rog? (EIRT 0.93, UaHIZIENE 5 FE {5 R R A
R PE=0.0001, RAWEEEZSR, WUIHE
AL Y B AR e S de S Es R
IR FAE=0.0895 (P>0.05), RIHFETMZ
W, PR LR Y S E AR T H T BM-Hyp-
Lips &b J7 8/ 5t

JiESRTIER 7, AFEEF Y ZIREZICEEA T
X X BREEMNEZER (P<0.05), Xi. X2 X2
X2 EAWNREEZR (P<0.01),

253 MMHENERN S BRAEL T E K Design
Expert V12.0 322 il 1 4 DR 2 0 G 3 % 1) = 4k i
M, 4RE 2. BEEEEHRERBEMN, BM-
Hyp-Lips (63 Z38 2 I8 G m/NME, B
= A i B AR IROR, R L d ZR R R B
i, i8I K A BBD-RSM 1t 4t BM-Hyp-Lips 4t
T A EL ) . HEEL BM-Hyp-Lips .3 % 3 KA AE
A B b5, 73 BM-Hyp-Lips feflab 5. 422 pkis
30mg. BEfR S5 ELL 11.3 ¢ 1. BEAR 5 1H
ME 6.2 1. W5k HEK 8.7 11, Wil
KAHEZN 87.71%.

®7 BHEFESH

Table 7 Analysis of variance of entrapment efficiency

R BHHE HWETHAFM Oy FME P | RERE BAHE BEBEVHFM OHBF O OFHE P
A 9 395.22 4391 2582 0.0001| Xi? 1 79.42 79.42 46.69 0.0002
X1 1 49.75 49.75 29.25 0.0010 | X2 1 102.46 102.46 60.24 0.0001
X2 1 2.07 207 1.22 0.3064 | Xs? 1 97.44 97.44 57.28 0.0001
X3 1 8.92 8.92 518 00378 | %z 10 11.91 1.70
XXz 1 19.80 19.80 11.61 0.0113| ZfdIi 5 9.19 3.06 452 0.0895
X1X3 1 0.05 0.05 0.03 0.8679 | #hiiRz= 5 2.71 0.68
XoX3 1 3.59 359 211 0.1895| M#E 19 407.13

85.0 -
= i 5 70
X & Gl
71.0
70 - 120 105 - 120 105 70
X2 50 80 X X575 80 X X 75 50 X

% 2

SN (E] 2 3 6L 3§00 R T E

Fig.2 Response surface picture of influence factors on encapsulation efficiency

2.5.4 BM-Hyp-Lips ftf£4b 77 T 2 50A00E K& L F A
WHmZENE %08 “2.4.47 “2.457 “2.53” TN
JE WAL TT T 24746 3 #it BM-Hyp-Lips, ll
BHAP Y EEERN (86.5410.96) %. LATHIN (%
R (87.71%) %%, 115453 BM-Hyp-Lips S
BRI 22 N—1.33%, 1t I EE ST [ B AR R
ARGEMTE S E .

AR 2 = (S A — TR )/ T (3)
2.6 BM-Hyp-Lips FUEZhE. KR, (BADNER

MR ER X5

2.6.1 BM-Hyp-Lips HI#Z&. kife. ¢ BALME
¥ “2.447 “2.4.57 “2.537 TNHIE ISR T
ZPATH % 3 it BM-Hyp-Lips, % “2.37 I FillE
J7i%, M1$ BM-Hyp-Lips [F°F3)# 2@ N (5.89+

0.13) %, “FHkifEly (208.71+7.83) nm, “F¥J PDI
fH40.145£0.019, “F¥ AN (-20.94£1.26)
mV. BM-Hyp-Lips FIH4250 A Al ¢ B A7 WA 3.
2.6.2 BM-Hyp-Lips fOWTESMEE  HL 4 mL 4fift
KEEOEF, I BM-Hyp-Lips {22 0.1 mL,
PEAT, WEHIM E, NN 2% SRR gL, BT 5
KH TEM M 2250, TEM W24 5 0LE 4, BM-
Hyp-Lips OIS0 2 5 S0t 5 2 i 22 1k

2.7 BM-Hyp-Lips 7k H1&HRANE

2.7.1 GC %fF i~ DB-1701P (30 mX0.32
mmX0.15 pm) #; A A KIEE TR
MEHREHR 250 C; HARES: HFEDERER
200 ‘C; RN 130 C; #EFEARRUA 1 L.

272 HMRREE KA TLK CEERCH R R
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A

1 10 100 1 000 10 000
HifE/mm

'

B [
[
[

-150 =50 50 150

¢ HAL/mV

3 BM-Hyp-Lips $I12 3% (A) #1{EBAL (B)
Fig. 3 Particle size distribution (A) and { potential (B) of
BM-Hyp-Lips

4 BM-Hyp-Lips #J TEM
Fig. 4 TEM of BM-Hyp-Lips

43574 5000, 2500, 1250, 1000 500, 50 ug/mL
R FIVK ARSI, 4% “2.7.17 TR GC %A%
PE AR F VKR TR T (XD X6 M IEE R (1Y), b
Y X X BATENMERAEAEA TR Y=2.006 X—
29.112, r=0.999 9, Z5REHIKFTE 50~5 000
ug/mL M0 R R UT.

273 LEMHEE 5% BM-Hyp-Lips ffEAbTr
T, RN IR . 1% “2.37 BURTT
VA A PIPERE A . BB SRV UK R
AR BM-Hyp-Lips fH mn % 1 pL g
o CIEEIIE 5, LBEEFIERTIIKR Gk
e, R\ZTELEMES.

274 FEEEHE HLS5000. 12504 50 pg/mL K
Foxt IR AT, 3292717 TR GC A HEREN 2,
THEARUK A IETH AR RSD 43 514 0.40%. 0.24%-
0.89%, 45 RRIIZNAFEEE BRI

275 faEtE#%E HL BM-Hyp-Lips AR5 W
5, Al TFH& A 0. 0.1, 1.0, 1.5, 2.0, 40h
HERENE , THEASUK T IETAR K] RSD A4 1.44%, 45

£

B
A I

o 2 s 6 8
t/min
E5 MR A KkEXE& (B) 1 BM-Hyp-Lips #
& (C) GCH
Fig.5 GC of negative sample (A), borneol reference
substance (B) and BM-Hyp-Lips sample (C)

RRPMER IR 4.0 h WRGEMER T

2.7.6 FEEMFEE  HLBM-Hyp-Lips {22 6 4,

o3 4R 2.3 TR J7 kA %% BM-Hyp-Lips i
W, T “2.7.17 UK GC &Rt Fel e, 15
VKR B 5 B0 RSD N 1.36%, 45 SRR Z 505
HEMERLT.

277 IIFEEEER R 9 4 BM-Hyp-
Lips V@2 0.1 mL, % “2.3” Wi N L /EE 3
O IAVEBIB, A EAE. h. FREIRE 34, o5
UK &8 50% 100%- 150% NN K F %t i
T, A BB SRR I e v .
AR, VKR BF IR R R 98.89%, RSD N
1.73%, &5 3R I 12 S0 A (ISR 5 s

2.7.8 BM-Hyp-Lips TK MR FME  H“2.3”7
TR IE/K GRS e, RS 1 pL 4%
“27.17 TR GC &ME vk i & &, ¥ BM-Hyp-
Lips "R g A AHE B R i, AR (b iHHE
BM-Hyp-Lips VK F 181 % .

B =k SR/ (B R ERSE) @
2.7.9 BM-Hyp-Lips FoK &1z fpll e 45 8 %
“2.4.47“2.4.57 92,537 WU E M 0T T2
174 3 #it BM-Hyp-Lips, % “2.7.8” i N Jjikf
E, M43 BM-Hyp-Lips [{ISFH0K F &% R (0.82+
0.04) %. MRISLPrIK #2458, AKX (4 iHF
#3 BM-Hyp-Lips [ EIRAEEMZ 0.88%, SLPrill{F
UK B 2R AR T HRAB 2, 747 )5 R AT e A2 F
Tk B — @ W5 &k 1, 7EH]4% BM-Hyp-Lips )
AR T — i 'K TR
2.8 BM-Hyp-Lips FMEAITARIRENE

B4 22 M S5 R 25 73 8T pH 7.4 PBS 1, 55HL
BM-Hyp-Lips B E TiEHTEE GREE AT T i
10 000 =, #H . AR 900 mL ) pH 7.4
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PBS B T, JFFEEHAL KIREEN
37 °C, HPEREHCN 75 vmin, TEIEJE TR
9 F 025, 0.5. 1. 1.5. 2. 3. 4. 6. 8. 10, 12
h BURE 3 mL, [RINF4MIE pH 7.4 PBS 3 mL. CKFRE S
12 500 r/min &0 (BO¥4% 6.8cm) 10 min, W&
G2 Mkt & & . BM-Hyp-Lips AN 251T 45 R I,
K6, G2ekiflEiklZg 12 h ERBHCRN 40.17%,
FEE & o M FURM I R RE 22 . B /K I DRSS R 3
A k4, BM-Hyp-Lips 7F 0~4 h B2 R, 4h
JE R B ZRBRRE, 12 h RERHCEN
81.85%, T & 2 Wk IRl 25 REVRE ISR

Iy IR R — AR Higuchi #5271
Weibull #%%} BM-Hyp-Lips #2517 N TIIA,
BRI A 25 - IR 8, BM-Hyp-Lips B2l 2
5 Weibull BH& By, Ui BM-Hyp-Lips B
2 R A B R IO I S B U

90

70
ES
= 50
o
Eé
&% 30 -

d o G ER 2
10 -=- BM-Hyp-Lips
0 2 4 6 8 10 12

t/h
Bl 6 &Lk EERIZF BM-Hyp-Lips Bi#hk (X<,
n=3)
Fig. 6 Drug release profiles of hyperoside bulk drug and
BM-Hyp-Lips (Xt s,n=3)

# 8 BM-Hyp-Lips BAERMELER
Table 8 Drug release model fitting results of BM-Hyp-Lips

Y AT R?

TR M/M.=0.038 1t+0.259 9 0.8289
— 2R In(1—MJM..)=-0.084 7 t—0.289 1 0.8959
Higuchi MyM-=0.193 5 t24-0.081 6 0.9398
Weibull  InIn[1/(1—M¢M.)] =0.598 2 Int—1.158 8 0.984 7

2.9 BM-Hyp-Lips 2 EMER

HUHT #4510 BM-Hyp-Lips, %[ “222” WiF
TrEdl AL R, FNlE S kF RS E
(My). ¥ BM-Hyp-Lips 78 &5 & 3T M+,
FHEF 8 CUKFET, 25T 1. 2. 3. 6 AN HHUE,
i 0.45 pm TALIERERR 20T H 254, EXER IR %
BB “2.2.27 TUR M A s, R e s E

—ENESE2ZkT SR (M), A (5 IHE
BM-Hyp-Lips %™ 8] s it %6, e i s 4 ks
FoKH %2 BM-Hyp-Lips HIfEfAFa e e,

R % = (Mo— M)/Mo (5

BM-Hyp-Lips &b 75 H IR & A2 g, w1
Bt o MRAE N R, TN T REERR SR TR T
AR b2 R I B AR R AL g S, %S E )
£ 532 nm PEKAE R, DRI e e A
KRR (4D k%% BM-Hyp-Lips f#if7
FasE M. BM-Hyp-Lips fa g MEH L5 R WK 9,8 C
VKA CE 6 > A J5 BM-Hyp-Lips % /N T 1%,
%6 MM A H5¥4 BM-Hyp-Lips 7 4 {EAH
tb, EHEARL (P>0.05), 4553 BM-Hyp-Lips
FeOEME R IF.

# 9 BM-Hyp-Lips BEMHERLER (Xts,n=3)
Table 9 Stability results of BM-Hyp-Lips (X £ s, n=3)

A H R 1% AfH
0 0.00+0.00 0.16240.009
1 0.71+0.09 0.1614+0.011
2 0.63+0.17 0.157+0.008
3 0.90+0.13 0.168+0.013
6 0.96+0.11 0.173+0.012

2.10 BM-Hyp-Lips Z3&1Z1T 9 K B #0 a4 14
2.10.1 R R R A

(1) EigE F: Ak HN Poroshell Cis #: (50
mmX2.1 mm, 1.9 pm); KN 40 C; AR
4 0.2 mL/min; JENAHN 0.1% F ER 7K i K - F B
(40 : 60); FEFEAAFIN 2 pLo

(2) JREE&At: FmE SRy A B A2, g
ZHIEAN-4500V, fiifEaeE N30V, EEEERN
—60 V, BRI N 450 C, KB R 5N
m/z 463.0—300.2 (E2BE) F m/z 387.0—225.1
(BEFH ).
2102 AT E HEELREE SD KREENL S
NE R IRRI 24 5452520 . BM-Hyp-Lips &5
RPN G 2 R RN iv 4, AR 54 H,
MERES, BZFIELIN 0.5 mgkg (LG22 Bk
o CHERRIF A SIS 2R, B TSLi s B2
BM, XU T 452, 3l T 4525 5. 150 30
min & 1. 2. 4. 6. 8. 12hip20% % $itH (EH &
95 mL/kg) RIS G E 0 BkEUM 0.5 mL, T A
FIRIEM B O P, 3500 r/min B0 5Smin (B0
% 6.8cm), RN [FIISHE AR FIALIE, BUH ik
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MR, A AR KB S R AF . HURF iv KB, [H]
JE JE AR UK RS, R ER R IKE iv, &
AF 5. 150 30min & 1. 2. 4. 6. 8. 12hip20%
By QESHEN 5 mL/kg) BRI S [R5 A
MRZHER,  AREl o
2103 MIRFEAACEE RSB FRIUNE - H X 1 10.08
mg BT 10 mL &EHiF, I EEARS R ERE A
1.008 mg/mL, 1E NI FRIETR o K E R HOK BT 50
ul BT BOE T, N 50 uL NARAERAT 1 mL B
B8 .8 J5 iR 3 min, 12 500 r/min 2.0 (B0 4%
6.8cm) S5min, W EERE THOLEH, 37 CTAX
WF-, BIA 50 pL B, 19HIIRRE A il
2,104 JNAHZFEN AT HBUNHANE TELOE
o AN S mL SEEETR, PREAIHE 5 min, 12 500
r/min & (B4 6.8 cm) 5 min. FME=R L
TR S0 L B TS 0E T, AN 7 H NAREER 50
ul A1 1 mL BEER Z. 18 f5 ¥ i€ 3 min, 12 500 r/min 2
O CGELYAE 6.8cm) Smin, B EEHRE THOE
i, 37 CHEAMRT, IIAHEE 50 uL &5 5 R4S ik
HLIRE TR
2105 ZMERRFER  HUEEE SD K, HH 3%/
LG 22 VR O LML, B RIRIE O
3500 r/min &0 GHOFAEN 6.8cm) Smin, F47
JZRCATE M. FERHMA LR E S 08+, A
SmL ZEEHR, POEAIHK Smin, 12 500 r/min &0
(B002f42 6.8 cm) Smin, 432 B2 AN
K FH 23 1 2R PO ) 4 22 Ak o A< FE 43 3109 1,000
500. 250, 50. 10~ 5ng/mL F 225 HE S AL, $%
“2.10.37 BURNTTEALEE, 4% “2.10.17 TiF i &
JoT T S AR I

SR FH 7 i 2H 2R L ) 4 22 Wk o B R R
54 5004 250, 100, 50, 10. 5ng/mL A £ 2%t
MR, $22.10.47 TR 703, 4% “2.10.17
T Ea il R Jo 1 %A SRR 5

P4 22tk H T B FE AR (XD, S22 bk
FHE T A AR LA AR (), 19822 Pk 5K
X HE 2R P [ 77 FE O Y=0.009 4 X+0.028 1, r=
0.996 9, M4 22 BT I X IE i 2R M JE LA 5~
1000 ng/mL; 422 Bk o 2H 200 B 2 1 (B 3 7 72
N Y=0.008 7 X—0.033 6, r=0.9970, FHIE&22Hk
i 2 200 HEL it 2 1 VS A 5~500 ng/mLs
2.10.6 LIEPEFEE UMK R Sk
I 22 %5 B SRSV (5 ng/mL) A1 BM-Hyp-Lips £ 15

4574 6 h MILZERE SV, 20 ld% “2.10.17 BTN
W S U SR AR, i L 7

B FUIZH R G 22 W EF Ao 4L 250 TR B
W (5ng/mL) 1 BM-Hyp-Lips £ 54525 6 h (k21
BURE SR, % “2.10.17 T (3 K F i 4414
BEREDNSE, BRI 8. 4 REW &kttt
W A 52 ML S A R R 2 S T4, B Rt

| HEFH
||
B I
S pE I

| #EFr
C 1
BS54 J'[

o 2 4 & 8 10
t/min

7 TAMEK A). SLRFDRNBRER B)
BM-Hyp-Lips 2547 6 h IR RBR (O K
HPLC-MS/MS &iZE]

Fig.7 HPLC-MS/MS chromatograms of blank plasma
solution (A), hyperoside blood plasma reference substance
solution (B) and plasma sample solution for 6 h after

transnasal administration of BM-Hyp-Lips (C)

| teTH

|
B St i

| Be T
C

S I
o 2 4 6 5 10
t/min

8 THEMHAL A). SLRERELTRBRER B)
#1 BM-Hyp-Lips 254575 6 h FURNALAHETRR (C) B9
HPLC-MS/MS & i[%]

Fig. 8 HPLC-MS/MS chromatograms of blank brain
tissue solution (A), hyperoside brain tissue reference
substance solution (B) and brain tissue sample solution for

6 h after transnasal administration of BM-Hyp-Lips (C)

2.10.7 FEEEERLE BUREIKEN 5. 5004 1000
ng/mL MLFX SRR, ERR. F. &RE
WREERES, HEFENNR & 2B ShE FHigmet, =
56 K, HEAPELER RSD 45104 2.18%.
3.04%- 2.85%; BERM 1 K, EEMRK 6 d, 1
HAR SN S5 EmAR AR RSD 28
5.14%- 3.50%- 4.14%, &5 FE3 B I 0] Bt v H
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], H IRk 2 B35 R AT

[E2IA5 B Evk FE 5+ 100+ 500 ng/mL fixi £
ZUNT ISR IE, [F] 1 d N 22k S5 hE - e AR
ELAE Y RSD 435N 4.82%- 2.97%- 3.33%; 4L
W 6d, HEAE2PE 587 HER RSD 4341
K 5.80% 4.77%- 4.23%, 45 F3 0 i 4L 23 %) B A
W B R B R
2.10.8 FaetEikie  HU BM-Hyp-Lips & 54524 6
h P LA B T VRORT B L 2 URE ST, 0l 1) 4%
J& 0~ 3+ 6+ 9. 12 24h HEFENE, THEAS &Lk
H 5 HEmALER RSD 23004 3.11%A
2.68%, &5 S B IR 5 VA TURH i 2H 2R U
7E 24 h WhaE M R 47
2.10.9 FHEMIKE B BM-Hyp-Lips &J54524 6
h LR RES, 4% “2.10.37 TR 7 iE#RlE, ~F474H
2 6 U ML HERE VAT, M ARAS & 22 B IR FE I
RSD K 4.79%, FRIZIMFFE LI EE M BRI,
I & 22 ik BB 25 2 6 h AL ZURE 5, 4442.10.47
TR R, PATHI 6t 2R Sy, Il
HAS G B FUEIRFE I RSD N 5.16%, B %N
H AR S SE0 AR M R AT .
2.10.10  FEEUEISCR AR RN RES: B 5. 500,
1000 ng/mL 422 B0 RS, TENIR. . &
JREWRE CEHETFHD, % “2.10.37 WUF 7k ab e
Je DN RE W THIAR Cads BX 100 pL 25 (I3, 4%2.10.3”
TR J7 1A B 5 1955, IO 5. 500, 1000 ng/mL
& 22 B 0T B S VRFIAG T, W E 1 min JE AR
ME TR (b)), $REE R =a/b. 255K ER1K.
WL R RIS S 2 W R E L I R 4R ER
[R5 58 97.19%- 100.14%- 98.69%K1 96.71%,
F B FR A S e i

B 5. 500, 1 000 ng/mL 422 Bk X I8 5 AW
CEHEFED, W (o), RN =blc. 4
RERE . SR EIKRE S 2P &7 EH R
I rb R TR UM 23 5 100.10%- 101.72%- 99.34%
H1°99.06%, 45 R IEE BTSN

B 5. 100, 500 ng/mL 422 B F 5% IE S A E
MG . mRERE (BHeT ), ik “2.104”
TR TR R, [FEZE SN 2R vt e 22 ki
HE 7 ISR E RS 3R AN 5 08 o 45 R R s
o O B VA P 4 2 Wk G T A A 2H 2R R ) B
[ SR 5351 96.94%- 98.11%+ 99.04%A11 100.27%:
B R4y N 99.82% « 100.10% + 98.77% Al

101.36%, RIS RIS RE m, HIEEFRN /N,
WG 7 1) S B A 5 Y R T K BRI S R fi 4H 27
4 2 B ) e R E
2.10.11 BM-Hyp-Lips 2R PEVFN T77% R
5.45%) DTE 1 DTP k94 BM-Hyp-Lips & 5252}
(i R e 314, TR A A AT (6) (7).
DTE=(AUC w/AUC ) 51/(AUC 3/ AUC ) ( 6
DTP=[(AUC i)z —(AUC i) AUC nx)sn/(AUC )]/
(AUC w)s €
2.10.12 2585 S [ P TE A A 2R
(1) 25 s G Bk ifn 2% 24 -1 il 28 R i
HLZG- it WK 9, ZiE¥2H%K 10, 564
BtF Rl 252 B 4525/ LL, BM-Hyp-Lips £ 54524
MMM Crax F1 AUCo-, AR ZE MRS (P<
0.01), 73 ¥ & 2.45 £5F0 2.39 £%, Uit ] BM-Hyp-
Lips t KHW U T & 22 W 2582447 R, Rt T
2 I 101, BM-Hyp-Lips £ B 45 24 4H Jili 2 23 (1)
Crax F1 AUC,-, tH B M (P<0.01), &
AlFEm A 3.91 541 5.87 %, #tH] BM-Hyp-Lips t
[ B A R R v T 2L 200 4 24 Bk R O B 10,
(2) FRELFETEIFAN S5 5. BM-Hyp-Lips fiii#2]
PG5 R 11, S iv 2550 80E 2 8T
5 DTE fl DTP. 5422 Bkt 5k 254 B 45 25

800 A

2600
2 - SR RELE v 454
g 400 - BRI R A B Y
-‘ﬁ -= BM-Hyp-Lips & &47
¥
R
= 200

0 -

300 B

PN = SRR IERLZ v 452
‘E N - GURERRIAE S5
5 200 1 . - BM-Hyp-Lips % 54524
E
¥ 100 1
R
=]

04 , ‘ - : :

0 2 4 6 8 10 12
t/h

9 S ZHERRIZF BM-Hyp-Lips A9 %2 25-AThzk
(A) FORGLERZS-BTHZ (B) (X£5s,n=6)
Fig. 9 Plasma concentration-time curves (A) and brain
tissue concentration-time curves (B) of hyperoside bulk
drug and BM-Hyp-Lips (X s, n = 6)
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£10 SLHEERZEF BM-Hyp-Lips FIAHNFESH (X+s,n=6)

Table 10 Pharmacokinetic parameters for hyperoside bulk drug (X + s, n =6)

SLH B R RS Y

BM-Hyp-Lips & £ 4524

ELME R iv

e LIV

13 RS 223 JliE3 IREEE
tmax h 0.50+0.10 0.95+0.15 0.50+0.10 1.04£0.16 0.08+0.00 0.25+0.10
tu2 h 3.141+0.55 4.28+0.63 3.25+0.49 4.561+0.70 1.06+0.14 0.68+0.12
Crnax ngmL™?  12277+£28.74 4259+23.19 300.961+50.68" 166.41135.54™ 734.791£104.27 251.70+43.84

AUCo-t+ nghmL™? 287.214+33.45 127.17429.11 686.341+70.58" 746.24+102.65" 1109.14+134.29 384.85145.68

& RS RGHIE: "P<0.01.

*"P <0.01 vs hyperoside bulk drug given by transnasal administration.
=1 EERENTANER

Table 11 Results of brain-targeting evaluation

AUCo-d(ngh'mL™Y) DTE/ DTP/

227 i 3% % %
SUMHRBIGZ 842 1271742911 287.21+33.45 127.67 21.63
BM-Hyp-Lips 2 5452  746.24+102.65 686.34170.58 313.26 68.08

kb, BM-Hyp-Lips & 54525 DTE H 127.67%3& 5
% 313.26%, DTP M 21.63%3% 5 £ 68.08%, it
BM-Hyp-Lips &35 8¢ T 4 2Bk 1 2 m /£
NRFEILZEAE T Hehit

3 it

52 99K 1) 790 60, 3 238 1) i P 7 2 R I S
iy BNTASEE. EEEOVE. BRI
T A8 O b A8 AL v T v AR O S VA A T
R IR BM-Hyp-Lips 454, &R 22k s, M

SO R S5 R HERR I . BTS2,
TR KIN 18] 4 BE % BM-Hyp-Lips A7 55 4 22 bk
TR E o BB A 7 B S IR AX A% 2 5%
PR AT B, 1R HE T4 T 0 S B BM-Hyp-
Lips FHF BS 43S0 70 B, BAR o Bl AR e s 24
VI T PN, G NER N, DRI e ok
FK ], BM-Hyp-Lips 2> T8k, Toidkik Nkt
JRZ P, PRSI R R T TR) 6, T A Rk e
Wk, EE SRBE R AT VA T T I (R R . AN AL
SR FH 1 SRR % P Tt 5 (e 5 OOV I FH SR 22 BM-
Hyp-Lips A%, WK% T 7 2nf e, HAGHE
B0 Bt B BM-Hyp-Lips Z5 MR, AT A dERf
I 5 0, 3 2R B g HE A0,

AT oK 3 25 = 18 BM-Hyp-Lips HIfE 4k
fabr, (HIF R RAEL T HEERIKT 80%, AFF
A (REZGHY 2020 FERRVYH 9014 T T foki i) 71
LR P ER ORI T 80%) . 5 [E R L %5
M) 6 BORE A1 700 1 22 A M R A PR, SOk Bt 2R
YENARALFEFR . BM-Hyp-Lips 1)  HALZa5%HE /N T

24

30 mV, XJ&H T A S E R4, HoRl T s
oA 2 THT (%) A7 LR TSI AR 1 B R 45 L 2R, BM-
Hyp-Lips 1524 8 m g fFF e, RgZ& BM-
Hyp-Lips R &M 0K 52 & 1 fig o A4 8 1 350 2%
PE, MIfIRELE T B PR 2 Kk R = 25t UK
F RS AR K I T BM-Hyp-Lips P41
YW, 2 R P B SRR . B T i
21 pH B 6 LA 4.0~8.5020, # AT 5t K% H pH 7.4
PBS £ /KM% BM-Hyp-Lips®), %% BM-
Hyp-Lips & pH 7.4 PBS %61 F IR ZIHRHE, £56 &
Ji& pH AE N 52 Y6 H .

& 22 R FINE T TR AR IR S5 T AT A AEIRE
H A AR R, T A HERR I A kS
BEE AL, WGBSR I R TN
Whr. 2R E52)5 R4 H AUC,-,
BB, ULBAAE KR 25 I A bl 2 20 IS o ot fio o ot
W, FEHELE ARG BELEZE. AL
W T Bl A5 R A EERERZA RN,

25 B Y525 1) BM-Hyp-Lips K202 AUC, - 425
Z IR R 5.87 £, FER M TARFARARA R
UF, AR PR, ATOE A e A B A R
RS FH R s 243 0 i 5 i ) g g 118-19.210;
BM-Hyp-Lips B 7 VKA, KAl R “PEE
BT, TCAEANR” IR FEY, i $5 e v 5 e )38
BB T 23 NI SRR ghoK
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