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Abstract: Objective To prepare berberine hydrochloride self-assembled nanoparticles (BBH-SAN) and realize stable self-assembly
of BBH without carrier materials, and to systematically evaluate its physicochemical properties and in vitro transdermal performance.
Methods BBH-SAN were prepared using a heat-assisted pH-driven method, with average particle size and polydispersity index (PDI)
as evaluation indicators for process optimization. The nanoparticles were characterized by scanning electron microscopy (SEM),

Fourier-transform infrared spectroscopy (FT-IR), thermogravimetric analysis (TG), and X-ray diffraction (XRD). Molecular dynamics
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simulations were employed to elucidate the self-assembly mechanism of BBH-SAN, and in vitro transdermal experiments were
conducted to investigate the drug’s transdermal performance. Results The prepared BBH-SAN exhibited lamellar sheet structures
under SEM, with an average particle size of (385.67 = 13.50) nm, a PDI of 0.06 + 0.04, the { potential was determined to be (—34.03 +
1.01) mV, and an encapsulation efficiency of (87.57 &+ 0.05)%. XRD results indicated peak reconstruction and reduced crystallinity,
while FT-IR revealed broadening and attenuation of characteristic peaks, suggesting a transition of BBH from a regular crystalline state
to a low-crystalline aggregated form. Molecular dynamics simulations revealed that the formation of BBH-SAN is a self-assembly
process dominated by van der Waals interactions, regulated by electrostatic interactions, and stabilized synergistically by hydrogen-
bond networks. In the in vitro transdermal experiments, the cumulative permeation amount of BBH-SAN within 24 h was (61.25 +
1.78) pg/cm?, and the skin retention (Qs), dermal retention (Qu), and stratum corneum retention (Qsc) of BBH-SAN were all significantly
higher than those of BBH (P < 0.001). Conclusion This study achieved the stable self-assembly of berberine hydrochloride without
the use of any carrier through a heat-assisted pH-driven method. The resulting nanoparticles exhibit uniform particle size, good
dispersibility, excellent thermal stability, and significantly improved transdermal performance, providing a new strategy for the self-
assembly delivery of alkaloid drugs.

Keywords: berberine hydrochloride; self-assembled nanoparticles; in vitro transdermal; molecular dynamics simulation; transdermal
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Table 1 Influence of initial alkalization pH on average
particle size and PDI of BBH-SAN (X £ s,n=3)

VIR AL pHIE SR A% Inm PDI
7 521.67+9.71 0.11+0.06
8 356.00+32.19 0.04£0.03
9 459.33+6.66 0.15+0.11
10 530.33+11.37 0.17£0.09
11 551.00+7.81 0.17+0.09

2.3.2 AR pH EIWTE £ BBH 18 mg, 3
mL 447K (6 mg/mL), Btk pH {4 8 HIZAF T
I M B A TR AN R pH fE X BBH-SAN ~F-¥Hif2 Al
PDI MIfEH . BEERR pH BN 8 B2 R
(115, BBH 7> LA B 7k B ot AR R AR
Bk, S CHEAH (—9.1240.96) mV {3 FK
% (-34.03+1.01) mV, KA HMAER, FHHF
FFABER, ART IR HRRE KRl H
L2 AH1, FERRAL pH (EAC (i pH2~4) I, 58
PRI T A SR (BBHD b 2 (A1 i
2 RRBZL pH {EX BBH-SAN 151250 PDI AV
g (X+s,n=3)
Table 2 Effects of final acidification pH on average
particle size and PDI of BBH-SAN (X +s,n=3)

AR pH{E k42 /nm PDI
2 1552.33+64.27 0.08+0.07
3 1058.33+51.94 0.05+0.04
4 734.03+50.28 0.13+0.09
5 385.67+13.50 0.060.04
6 1352.004187.59 0.02+0.01
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SO . tHAR 3 WA, FERRUEIRE (2~6 mg/mL)
N, M T RESI T BT RS, TR AR
TE N AT KR, 2 R Y 6 mg/mL
i, WRPGYDTIEE, AR EEY 0 T EAL
LR, BURRE TR RS, [ERAREEK,
AT AL . B 2. 4 mg/mL M AETH 3EL
IRAE, (HEMRKEZEAN T RSN M. A5
N 2~6 mg/mL AR & B A ] 5 o7 R RE X T
M7 6 mg/mL Je& 7E CRAUE 4 e 245 W) Jo Bk 2 1O [R] I AT
PR NRAR AT 7 B 2% 1. a5 8
KA RN BRI Kl & As € P, U BBH i &
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%3 BBH REXE X BBH-SAN FHHI1ZF1 PDI KIS
(X£s,n=3)
Table 3 Effects of BBH mass concentration on average
particle size and PDI of BBH-SAN (X £s,n=3)

BBH/(mg:mL™?) SPRAEInm PDI
2 377.671+25.54 0.06 £0.05
4 376.671+28.54 0.03£0.02
6 390.331+20.26 0.09£0.05
8 483.671+30.66 0.13£0.11
10 544.331+25.50 0.05%£0.04

234 AR TZ2HE SZETRN % L2358
VER U 7047, % BBH-SAN AR #) % 1T 24
PERfE AWILEIAL pH (EN 8, IR pH fEN 5,
BBH )it &5 9 6 mg/mL.
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Fig.1 Macroscopic appearance of BBH-SAN (A), Tyndall
effect of BBH-SAN under laser irradiation (B)

242 C HEANE. WES SIS R
I/b & BBH-SAN i,  FHZ& /KM RE A A D
Fris &R, F 1S94 il kA 52 BBH-SAN
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BT SO S 3 R AT 3R AE 5 Il &, BBH-SAN
IR ARG R 2, F¥kifE N (385.67+
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BN, fEZ 25 C%M~, BBH-SAN T 0. 6.
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2.4.3 T 2508 (scanning electron microscopy,
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Fig. 2 Particle size distribution of BBH-SAN
#4 BBH-SANKI48hTREMER (Xts,n=3)
Table 4 Physicochemical stability of BBH-SAN during 48
h storage (X +s,n=3)

t/h SRR Inm PDI U #/%
380.6739.00 0.04+0.03 87.294+0.29
390.334:40.20 0.0340.02 87.46+0.31

12 384.334+42.19 0.0340.03 87.10+0.51

24 403.33+41.00 0.0440.03 87.27+0.28

36 386.00+45.92 0.05+0.04 86.77+0.29

48 384.00-40.04 0.070.04 86.96+0.59
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Fig.3 SEM images of BBH (A) and BBH-SAN (B)
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Fig. 4 FT-IR spectra
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PR3 . BBH-SAN 7E 3 200~3 500 cm! Pt iz (I i
% BBH 85 722, [FIINIE It 5 58 5, i@ H
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IR T8 M 45 5, HEM BBH-SAN f 45 #ym] BE t 5 4h
o 438 S TR T A R S I i A e AR,

BBH-SAN
A -
WM‘. o
S 0 s w0
20/(°)
&5 XRD #h%:

Fig.5 XRD patterns
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Fig. 6 TG curves
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YERF . BAMA F R H L BRI aa 1428, BBH 1K
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AHEAEA, AR A IR 2535 e N 1.0 nm.
AR i HAH BLAE F SR R T M k% Ewald (particle
mesh Ewald, PME) 7Vt TAbEE . 75 58 ik 51
fif5, AT 50 ns AEF2H BURAL, DAFROR IR Rk
BIF P RIS I FE G- g S . SRR e 2
TIUMHGE : 24 2 AR T 2 R EEES /N T 0.35 nm
(3.5A), HAUAZESA (O-H---0) /N 30°H, A
NI R R3],
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Fig.7 Snapshots of self-assembly trajectory of BBH-SAN
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surface area, SASA) BT [A1Z ] IE H, R RTE
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BEEZ) 270 nm?, X—EF T ELARERY], BBH 7
T EHWILG 1 = B BORAS R A N R ERES, 2
B KA 7> 7 R AR B, KR RE D
WAL BT SRR NS, TSRk M T-Ah g, M
MR REEAR A HIRE. 76 10 ns Z G R ARYERFAE
260~275 nm? /MEEF) . HEAFENBUE, SASA
BANME LR, Ui SRR S by C A i HL A
g TRE, X5H0E 30~50 ns 5 PR HOU
SR BUE B A — 3

9 ] LLULELR, EWIGEHEL (0~5ns),
JiMR R Z (root mean square deviation, RMSD) s
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360
340 A
£ 3201
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< 300
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Fig. 8 SASA profiles
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B4 0 39K %2 0.35~0.40nm (3.5~4.0A), BiJ5
1E 10 ns £ ATEFNZ) 0.45 nm (4.5 A) FHNFE
X, ERAFEBMERE P YER/E 0.42~0.46 nm
(42~4.6 A) W), X—EHRBPEKRT]HELER
207 7 RENGEEE, XRT 1 BeRE A
RAELREHIRIEFEAL ;. AEL 10 ns J5 RMSD ik ]
REFa, YA R C 5o R 3 ZE 850 B HF 3 A
X AR E S MPIRES . RMSD RIS e M2 B BT 1 5%
EAEDN )15 LR RIFH S A e, mapke
ERVN GRS

K10 AT LAE t, JEFEHEAH TAEFHBE (van der
Waals interaction energy, vdWIE) fEFRIIHIHE (0~
5ns) MR TFE, B RESPUR K E L4 000
kJ/mol, FFTEBE G 4EFFAEXFRE . XK B BBH
oy YRR B 4R, A>T IR KAE R & nen MERAE
Mg R, S IKEN T 2 BURAS M R SRS AL
(7 F 23 7. T Ek A B AE B8 ( Coulomb
interaction energy, CIE) 7EBEAMRAILFE 1 HUEH AR
N, GHZYEFEE—12 MI/mol 745, ULHAFLAE 1
Fa 32 L B 2 R R e TR 5 R AR E AR
H, maEE S AR, %485 LRGN T
YERAEG AT O R b o5 3= AL, T FAH HAE
FH S 2 AR 4 B i 2

_2 4
vdWIE

|
S

|
=

HHEAE FH fE/(MT-mol ™)

CIE

0 10 20 30 40 50
t/ns
& 10 BBH-BBH HJ vdWIE 5 CIE gh%k
Fig. 10 vdWIE and CIE curves of BBH-BBH

HIE 11 AT OS2, A e B AR A
YEFFAE 40~55 Wz, A HBLRE I [ 52 25 18 0 sl
k% IXULHIAE B 43T R o S R 8 F R
RATEERN, MRIGA LTI TEIRE. 45k
A YLSCRT DA, X S T ORI K 7T 2 1]
LA K555 BBH 70§ WAt 5 A1 2 T8 (AR ELAF D
X SRR AR R 2R R ORISR R
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Fig. 11 Hydrogen bond number curves
() BRI 2, T A d o 4 R 77 45 A A g TR 52 i)
EEEESuN R

CRa it BRGER, ZE RS RT DI AR N
Z R EAER /R IS5 R B, BBH 70111
75 & G TIE IS men HERR AN B K AH TLAE F BB 4y
FIAIEEIT ; Cl & il i i A R AE SRR SR 1T A1
ST BER, BRI RAEH: Ko it
SR L AERF AN I R SRR E , AT N R AR AR
e s, XM “HKEHESHEBRIAE+HA
BARE WAL B EINLER], AR RIE R
FaE A K RBE SRR 454
2.6 NEEWRASN G ERNEN R G EFER
2.6.1 OFHEVEHI S RS FREX BBH X HE
25mg, ¥BE 25 mLiFaEMT, KA bER
B A S e A VA A, BEJS4kEFH FREm B e A 2
brek, IRIGFEKE AN 100 ug/mL [ BBH X ff i
TEVRERR -
2.6.2 i mEE A H & & BBH R K
BBH-SAN (1) B4 S, AR A s
2,63 Oik%MF  LC-20AD MY s OB (3
1%, KH Inertsil® ODS-3 &% 4E (250 mm X 4.6 mm,
5 um); WMBIHA 2 E-0.05 mol/L iR — A LZE v
W (& 0.05% =, R pH %2 3~4), HH
Ebh 41 059, SR, MK 345 nm, AR
35 °C, AFME 1.0mL/min, #EFEE 10uL, 2047
B TA] 15 min.
2.6.4 ZRPERRFELE  XF “2.6.17 T il £ Xt g
i BRI AT R FEMR RS, HLB IR BE 4l 1.25.
2.50, 5.00. 10.00. 20.00. 50.00. 100.00 ug/mL.
FZHR “2.6.37 T A B 2 A8 — A i,
TR AEAH Ll e (AR S TRIAR o AR I 2 53 ) U T
RN E (V), DUREREMENEZRE (O &
SEARMERNARAY, G PrAS AR 2 [ E TR

Y=38 010 X+4 372, R2=0.999 9. ZEF LR, 7
1.25~100.00 ug/mL, BBH Jii fifk & 15 Hid i FH
LB 2 (8] BA RUFIERIER R

2.6.5 LEVEEE o RIS ARG IR
s ARSI ARIIREA, KR “2.6.37 T
NETRLE I B S A EAT HPLC &, Frfsfa
WG 12, SRR, EESTFGT, &AL
U B8 S EC I M 23 B, TR AN, HLR LB
2 T U B P PR B T

A
BBH
B
BBH
E_JULJ
0 5 10 15
t/min

El12 =AERZEER (A BBH XR&EER (B)
BBH-SAN HUERZUYGH (C) B HPLC
Fig. 12 HPLC chromatograms of blank transdermal
receiving solution (A), BBH reference substance solution
(B), and transdermal receiving solution of BBH-SAN (C)

2.6.6 FEEEELE M “2.6.17 T NATA T EHE
B RO B S, R — PRI R R . 3
AP o BRI, L R IR i e N
100.00. 10.00. 1.25 pg/mL. £ “2.6.3” Wit il 444
T, KSR RSN E 6 K, FRidF
AN B IR AR . 5 BN, 3 MR KPS
EUETHIFL ) RSD #IKCH 0.87%- 0.12%- 0.26%, it
A% T AN A B A LT R R 5 P

2,67 FwEtEE B “2.6.2” UKMEN, T=
I N EFE R, 2AlfERESS 0. 24 4. 8. 12,
24 h BUREATI, e AR RL A kI AR . 25 R EOR,
5 B[] A UEETRI AR (1) RSD 2K 0.13%, 3R B %A i
EERAETME 240 )5, PEE RIFMRECHE.
2,68 FHEEMHEH (KiF “2.6.27 TiFHrRTE,
SPATHCH] 6 AR E W e, 1 —llE H A+ BBH Xt
RIS T AR, 4 T SR R B RSD.
5K, RSD N 0.08%, R EZAE IR &7
wiaE, EEMERIRL.

2.6.9 INFEEISCRIRIG  HU 9 i SRV TRAEAR, %
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TEEEML TP A B 80%. 100%. 120% 3 MK, %
JR SR P AKCE 3 I AR AR 5 BRI, 5
SEATHCH] 3 . InidE & S8 S 1R 10 min,
F B E RIS . I “2.6.37 TN i &4t
ATIE , 1% BBH WETIAR, THE i 23K 5 2 RSD
. S5iRER, K. . @3 MIFERERE T
[ 53 518 100.25%- 100.03%- 98.05%, RSD %>
AN 0.67%- 0.06%- 0.03%, 0% J77%ERERLIH L
I3 Bl s B3R
2.7 BBH-SAN & BBH M8 E KRB IHERNE
2.7.1  ##%45% ¥ BBH-SAN PR £ b5 E
70 pg/mL, 0.22 pm FSLIERBEE, HRELIEM % I
“2.6.37 TR BT i DB e i i T AR A T 5, 45
TR, FEsH BBH M RERELT 62.39~65.48
png/mL, Ut BA ] 44 PR T E — s R P I 2 FE R, i
KL N 6.46%~10.87%
272 RBIFHFEEAY A EERRFPREET
BBH, 7 AR, SR, &R
FEXS3F BN 3000 FIHEIENL, H7E 5 0Y4% 8.5
cm. 13 000 r/min 2514 N &0 20 mine B5OJE1)
PEIL WA e B 505 4y 4 FRBEAG RE i 75 S
J#E BBH & &, 1d/E W ¥ BBH-SAN ¥ f#IH:
MR JE Il E HoE BBH & &, 188 W #AXIHE,
BBH-SAN ' BBH [t (87.57+0.05) %
(n=3),

B =(W— W)/ W
2.8 BBH-SAN {FkINEFBIEMR
2.8.1  ESARR R FEARRIRELS TAL R AbFEK B
&, JeBBHMEEHER, HERREER A RES
M HE . B 5 R FH TR BY I R 2 o R 4
21, T CABEA Az 22 R 7K 1 JB0 R A S8 007 B ik 1 M s
M EERM L REBR S ) R A i Al R T
INE G E T80 CHME FA G, I 1 AN
FS i S S IR A 20221,
2.8.2 MRANE ORISR B IR R R AR R
BT L SR 2 18], IR A BZ S ki
Fefh . FEE SO, B R A e
32 'C. 40kHz #7, BIfF 6 mg/mL BBH ¥JHiE &
W, Bt A R 1 mL BBH #FER 2k
BBH-SAN, 4015 3 A~FAT  HUSh i B 2
FE 1%F LFLEE-80 (A H ER KA. T 2. 4. 64
8. 10, 12, 24 h &I [E] £, MBSO H AL 1 mL
2V 0ad D =R £ O i L VAL B S ] BT R oA

W RSO o IR TE RS, B A 20 LB Ik
VE B A 125 B S35 J 1) B STk A ZARE AR (23241,
283 ZHBUELE (Q0 MlELLLE K31 11%5
Hoortr SR 200 O, Wz~ AT HE
0.=(CV+YCV)IA
Co ARG n IR BWSOR R 25 ) S B R B2 v ROl
SR, CoREE i KRR IAS 2B IR B, Vi RERIR
HURE BT LR, 4 N SERR A Ry B AR
ZER WK 13 fiox, YEH 24 h, BBH JREZG1H
0.~ (49.941.94) pg/em?, 1fij BBH-SAN 7E 24 h ]
O, N (61.25+1.78) pglem?, PEMLIL, EHELAN
R 1.2 1%, %P BBH-SAN At i w5 /N BEG 1)
7% R ERE

80
60 - BBH-SAN
©
&
& 40 4
2 BBH 5kt
S
20 A
0 T T T 1
0 6 12 18 24

t/h
13 BBH [E#l755 BBH-SAN HIAINERKBIE 24 h 1)
On(XEts,n=3)
Fig. 13 Q. of BBH bulk drug and BBH-SAN after 24 h in

vitro transdermal penetration (X £s,n=23)

it BBH-SAN HIZR Bz idiktr R, X
HBEEBERE (J). BER (K KERHT
SR EAT 0 M . SRS BBH JRUBLZG 1 Jo oA (1.17+
0.05)pg/(cm®h), BBH-SAN ] J, #2512 (1.441+0.04)
ug/(cm*h), B JR4G BBH JFRZGHE =2 23.1%. [FIS
BBH-SAN 1 Ky N (240+10) ecm/h, /& T JR45 BBH
1) (200£10) cm/h, BEEAGRALALIAE — @ FEE b
$2 7 BBH #5 [ kBRI 4 HiRE

=% O, BURHATE WG K, AR
THAMBAL, Higuchi B8 REHE B 17 i Hid BBH J&
KLZ I BBH-SAN (W& & 2. HH, BBH R
B2 Higuehi f& 778 Y=5.587 0 X+0.642 9,
R?>=0.9937; BBH-SAN ] Higuchi il & /7 #2 0 Y=
7.297 3 X+1.044 9, R2=0.959 5. BBH-SAN [{]
Higuchi B A1 =1 545 BBH Jik 24, $oRILAE
B JR R B e 4 o S P . 45 583K B BBH-
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SAN W% J2iBiEd R BA — 9 B hRHE, 9k
AT e JE I 5 2 W AE B R SR T B AR JUE R
BUIRES, M5 BRIl , ARk
2yl B O AT

284 KRR (Q). HEHHE (Qo). AR
EREE (O  RINER 240 J5, ¥R RAE
SRR ER KT A i HR T AR B 2459 BEJS
VI 2 IX A ZIIF BT, AN 1 mL HEE, 7
A T ALEE 60 min, A 0.22 pum flFLIEEER,
A28 K F HPLC ¥50lE BBH & &, 1HHE O
FYHURE IR, P T 268 s 7 o JE 0 R iR I B 20 K,
DL B A o1 2 S A0 25-2600, 3 1) B2 R ZHL 24
i i A HR L 60 min, FH 0.22 pm fFLIENEE, HX
SRYEWEK ] HPLC ¥5llE BBH & &, 5 Q. 4
RWFE 5, 5% 24 h J5 BBH-SAN [1) Qs+ Qa~ O
¥ET BBH, £l BBH-SAN 544> 11l 5 f1 i )2
WRIE R AT BRI B, TERR “ 25t e 7, I E
SRR AR Bk

Que=0s—04

%5 BBH/RRIZ55 BBH-SAN FIFINERSIE 24 h BY
Qs ( Xts,n= 3)
Table S Qs of BBH bulk drug and BBH-SAN after 24 h in

vitro transdermal permeation (X + S, n =3)

4 Qd(ugem™?) Qal(ugem?) Qsof(ngrem?)
BBHJFkIZi 4404058 3141040 1274018
BBH-SAN  8.74+058™ 4.26:0.03" 4.48+0.61""

5 BBH JEHZjLEER: ""P<<0.001.
**P <0.001 vs BBH bulk drug.

3 it

AHFTIEIE pH R Bh% M & BBH-SAN, F£X%F
HIT2ZM SRR T3 RN EZ A
R GRTH T BBH-SAN HIHEEAL i & ok fE. 7F
LA, 32 BR A LR 31 S0 25 521 45 2R X
BBH-SAN Fif2F1 PDI [f520, Z7 ke ¥
T 2 KR G B 25 A, ELHE DL ek 22 (R 35 2
I EAEH . HRES] pH AR R E.
DOIEFE . PR 55 ] BE 0 BBH 201 I R% -
ERMEET A, FENHE 2R IEZ R
M I8 T2 S5 SR R e ALl & T2

BBH-SAN 7t SEM T R IRE5H, SEinss R iE
N, YRR ER S BAA RAFRAR S o dik, P
kit (385.67+13.50) nm, PDI A 0.06+0.04.
FTIR 45 & 7~, BBH-SAN £ 1000~1 600 cm™ 4§

SUIX FRRFAE TR S0V B SR 0k 55 R 9, B 70 iR 3N
WEETEAR, BEAEY—CFARERIT . x—4
A S e 43 (AR B4 O SR AR T, R -
n HERURIER K AR F 358, 45627 MR HEZ % 1)
FONZ AL RS . 454 XRD 4558 DLt —
WHINIX —ita%s: BBH RILH ZAIRBIATHIE, 3
B LA R s e, 1 BBH-SAN HIfi75T
WA B e 5 oA i AR B SR B A, W e v LR
WD, RO AR S MR IR IR 4 b B AR 8
RIRELE . RN TG #h4: W7, BBH-SAN fE#A
FHE R AR e T BT

ST TF M Z 487~ T BBH 71
U B R e E BRI . Bl LE SR,
BBH 7 F{E/KAHH 2 J77 o 20 84S ) SRS I 4k
A2, SASA MHE[FEK, RMSD 7E 5G] ik 2 Fa
6, R R PR 5 RS M EHE R e R
k. MEAERR I —DRW, OB
e A AR 53 S, T AR B 32
FUEA I CI B 7% 1E B 9 B il A P AL A E
S E RN IR R A AR E, B A
% FEMEFRATI S R E, MAEEERAIRE. X
szt BILFEIR B, BBH-SAN (W EE T 4L A 5
KUK 2GR, Has MR tEoRIE T 2 FheEs
AHELAE FH W R

B e G IE SR 5 R, M 0. 5KE, BBH-
SAN TERFANT H] ) O, #FPA S5 T BBH JERLZ .
7t 24 h i BBH-SAN 27T BBH JERIZ5345/N 1 £
24%. BBH-SAN [f] O, 3% =T BBH, Ui BBH-
SAN H G {E Ik & A, BBH-SAN 7 A 5 )2 K3
B2 /2 BBH K 3.5 5 LA L, XA IR AT e DL R 5
RIAHSG: — 2 HR o ghRbi n] @i B 3T O 8 AR SE
B JR B I8 i AR NI R, TR 2 I
T XRD 45 R YK G BBH 3748 R4S dn
gty o FHEPIE I B R A S A S A H
B, IXAF AR AE R RS . R R AR 2 A i 2
JERAEFEMFIUIRR, BN Z5) -5 R Ik B i ) e i i
;=72 MD BAUl g R 1k R 2 e
FAIRBIE BE A — 58 B/KRHE I SR AR A, 1 1 i 2
A ONERRIREE, X FE KA BAE i — St 7
YR SEERARTE A 022 AL e 4 272, BBH-
SAN 1 1 57 )2 14 J2 PR 55 Hh ) B AR 30 i 9 B
RIS B ) BBH 41 P A i 2 i o d
FAY . ZiEKE, #5 BBH-SAN 7E 5 ik %
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R E A, TR G, MITAESE R Q. 1
A RN Ose 5 0 BAATL BBH 9Kl 551 4H
tt, BBH-SAN (145 SU7E T4 R A AR 5N G o i fk
REWY) . R ME MR BB R, Wil pH 17
#%S BBH 70 T HA R AR RER . HifkR
T 208 A AR S 2 A, R, 2
BEERERE S, BWESTINATTE IR, fikle 4
PN 24 B B ) 5% () 2031, BBH-SAN LA 3
BUAIAE A BT ) e AR AN . HRMEB AR
KMEWHAGES . REH, 240 1) 0.5 4 BBH
JRRMZGH =2 1.2 £, (B Oy 153545 BBH 5k
2411 3.5 f5 LA L, U EZAR R IE AR Y 5 B R
JR & R R AL B Ik SR, LU = RS
o B H BRI R ) o

i bR, AP7iAE T BBH-SAN, 7R [
BBH 751 H 5 A G2 45 10 7% A8 K45 i P SR AR
R, (EVOIBAEAH EAE 325 i A B P R % S
AP FE F R T ds e gk &5, TRIRT RS
W% fe SERG R I AL R, R R SR T
AR RS TR .
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