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Hr ARl FTAA, BMEE, BHLAA2, ERE
1. TR N BB 2B, R A 450042

2. WA R EAI ARG, TR A 450004

3. VMFEE GRS AERE, TR M 450003

B E: BH #HIRIKA BRI RFEFE (borneol-modified phloretin ethosomes, Bor-Phl-ES), 58 HARINREAAT NAIZL
FBiE MR, ik W% Bor-Phl-ES; EEBEHIR SIHREEE A& FR2 LR ZREARR S ECy R EEmE &, LA
Bor-Phl-ES 3R, #HZGEAKZM BT {4 (overall desirability, OD) {ENWiR{E, Box-Behnken ¥it-% ikl
Bor-Phl-ES 477 SRA K4 940 {EAFE T Bor-Phl-ES fill & e, BHTILE RHARIMEZAT N, EH T BB
WANR, FEX Bor-Phl-ES BEARHATIMAR M 9L; Franz ¥ 8k #5422 Bor-Phl-ES BHRIE T HRE. 455  Bor-Phl-ES ik
J7: WG S ME R E N 13.6 ¢ 1, IBZ LN 11.7 01, W ZEAER 408 31%:; Bor-Phl-ES B3 A #54(81.92+1.07)%,
HAEN (6.1610.07) %, FifEHN (179.44+6.76) nm, {HAA (-10.89+£0.91) mV; Bor-Phl-ES FE 2 AERFE S 7 5
Bor-Phl-ES %t/ 24 h BABIE N 77.96%, L4754 Higuchi AL WA 5T RN, Bor-Phl-ES %k BA [ A5 1
PR BRI AR, Bor-Phl-ES IR RiE MR, B RBZERA LKA E RS HIREE 432, 417,
3.35f%. 251 Bor-Phl-ES HIRZRBFIEA R, 29I K@l R m BAae, et T iR 3% BRI
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Preparation, characteration and their ex vivo transdermal permeation
properties of borneol-modified phloretin ethosomes gel
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Abstract: Objective To prepare borneol-modified phloretin ethosomes (Bor-Phl-ES), and to study its drug release in vitro and
transdermal permeation properties. Methods Bor-Phl-ES was prepared by film dispersion method. Phospholipid to cholesterol ratio,
lipids to drug ratio, volume fraction of propylene glycol were selected as main influencing factors, overall desirability (OD) of
entrapment efficiency, drug loading and particle size acted as response values, Box-Behnken design-response surface method was used
to optimize preparations of Bor-Phl-ES. Bor-Phl-ES gel was prepared using carbomer 940 as matrix, and drug release in vitro was
studied by dialysis method. Microscopic appearance of Bor-Phl-ES was observed by transmission electron microscopy (TEM), and
rheology of Bor-Phl-ES gel was also studied. Franz diffusion cell method was used to study the transdermal properties of Bor-Phl-ES
gels. Results The optimal formulation of Bor-Phl-ES: phospholipid to cholesterol ratio was 13.6:1, lipids to drug ratio was 11.7:1,
volume fraction of propylene glycol was 31%. Average encapsulation efficiency, drug loading, particle size and  potential of Bor-Phl-
ES were (81.92 + 1.07)%, (6.16 + 0.07)%, (179.44 + 6.76) nm, and (—10.89 + 0.91) mV, respectively. Shape of Bor-Phl-ES was
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spherical or elliptical, cumulative release rate of Bor-Phl-ES gel at 24 h was 77.96%, which accorded with Higuchi model. Rheological

properties of Bor-Phl-ES gels showed solid elastic properties. Transdermal test results showed that Bor-Phl-ES gel increased the

permeation rate, cumulative penetration and skin retention of phloretin to 4.32, 4.17 and 3.35 times, respectively. Conclusion Bor-

PhI-ES gel had obvious sustained-release characteristics, transdermal drug penetration rate was high and stable, and the transdermal

permeation of phloretin was promoted effectively by Bor-Phl-ES gel.

Key words: phloretin; ethosomes gel; borneol; Box-Behnken design-response surface method; permeation rate; cumulative

penetration; skin retention

HR R 3 (phloretin) A& —F@ — & & H-B2E 2 Bk
HY, A W LT Y T AT iR
WAS 3] ImPRET TR, AR R A 321X 1) 2
KR R 7 wh A 4 2 AR, AT TR SR
1097 o MR FR IS FEAR Bk RO S NE 2503 Bk I
WA AEAE FH2-3), BEIMT PR SR A ki T 25 I 3 1 B
JRAGAS, AEHELLIENIR, IR B IR E S, R
HAEDRe A it EEABORHIN T J. 1Ak,
RO 2R AT 2% R B A AL B -2
(cyclooxygenase-2, COX-2) [TEMERL PRICE MR
FEPL FSEARE 4AS5 JRIETE. 0H] Rk
FURIB AR, [RIHAR B2 R AEVR T B BB 4
WAAREWITRIME. 4EREERNITES
FLB AR A K o e R B 5%, — oA et /K 73 iid
FRBUE 23 I 5 e B R, MR R
WARFEAL (72.134£0.35) pg/mL, /KB RECH
1.2240.03, FBMLRERIBER B 7R
BTG INZS D B s, AEAIIE AL 2 e 5
AT Re 5] R B A R RIET, R,
M — Rl 4. AR A 45 2507 AT R
WA, DU A N TR

Ji B AT Y R BUR, BB ERE
J1ELE500, EEBi A (ethosomes, ES) JEilid7E /IR
PRAETT rh 51N T8 B R S S o 17 o 45 1) — Fh oK 22
W, BA BRI eI ARG AN, 12 B R USER A
TN Bl T B kA BRI R RRAE R, M)
KRG T B PR 22, B2 R ics fE A
WEEEA BRI E K . UKF (borneol) J& —Fi /g
PR 2y, RO S e T R B A
TR I RS, A S AR, 22tk , 1
P 25 SIS LT o UK 5 T o A TR R o 2 A g g
PSAIEN il RS G RS P S 2 O U TE Y ¥
PRI, P B A v IR A b, D
TN AR (1 28 J2 12335 e U5 AN FUAE LR 3R 52
2R E, >k Box-Behnken #it-208[HI% (Box-
Behnken design-response surface method, BBD-RSM)

P AR UK A i AR Bz 2 B )5t 44 (borneol-modified
phloretin ethosomes, Bor-Phl-ES) 477 . Bor-Phl-ES
TR —PhgKIR M, MELME Rk Bored,
#4790 Bor-Phl-ES fi#if7As @1, $Empigitt, #idt
— 2 R PRI AR T HEAT A » 1) 4% Bor-Phi-ES %,
[F) 925 ] 4% S0 UK v 2 1 B AR B2 21 I i A& Cphloretin
ethosomes, Phl-ES) &, 7t Phl-ES JR&H H %
I 10%0K Fr, FHbil 4 A PhI-ES+10%0K %t 4
5| L4 Bor-Phl-ES %t PhI-ES i A1 Phl-ES+
10%0K 7 &R BRI . ARANBEZGAT N A7 A
TEVE NGB BB IENERE, MR B ZR I BB A R

it B .
1 (EB5HR
1.1 {¢=B

MSE125P-CE # Hi -1 K-, 1% [ Sartorius A 7] ;
Agilent 1200 B 5 20 AH (354X, S5 Agilent 275
Mastersizer 3000 ZUR7FEAY, H[E L /R CAX R A PR A
Al KQ-800DM AURE A4, B LT A AR AT IR A
Al TWS BUEIRKIBE, LS ERHA AR TR A
A]; XH-D BUEiRiR & 2%, LI RAMUAR A PR A 75
DV 1400 2 FEETh, i == TQC BH2EAUER A F 5
DIS ZUHE it kta%, g/ NEERHAT R AR 7890B
RIS AR, £ Agilent A ] ; UDT-818A-8 7Y
WAL RERMCBHE AR AR 120C BLES BT
BT (TEMD, ZEER C /R B E A PR A =] ; DH-
1600 24 i &5 O HL,  _FI R AR A PR A A
BH-2 822 B, HA Olympus A #]; TT-6D 44
Franz # #0th, B EHREEAERA IR AF]; DV-10
RS B UIR AN, BRI E bR 2 AR A .
1.2 ##

R R R ZG, IS 211206, JF 2051 98.0%,
g RAEMHEABRAR; SEGRER (S
110366-202212, FiE /7% 98.2%). kK (#t5
110743-201706, Jii 5 7341 97.6%), 1 E € i 2 ks
ERFTLRE; KEIREEN, #it'5 202205, iR
RAGRHEAR AR vk R, b5 20230602,
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CWEMBEYREARAR HER, fits
P221001, P52 525 AR PR A =5 R 940,
fit'5 20210607, RXFERAEMEHFIR AR R
—J# 400 (PEG400), #t5 20221007, [HZ44EH L
FRFIERA A 2 RBPEEEER, #it'5 20211106,
WEER 4%, DR IR A IRA R s 6 SERE SR
G-50, b5 R24S11D65891, M AMRHA
PRAF.
1.3 i)

f#FE ICR /N, 1A= 18~22 g, WM,
T E T R A B SR s L, AR PEYRATIE S SCXK
(8D 2020-0001. 458 AR Fe S AR ER M
AT S SLI S B F e, IS 3R
G BRARAL TR, S sciett EAtHES
DWLL-2023-012.
2 HEEHER
2.1 Bor-Phl-ES K HEERETIA9HIZ
2.1.1 Bor-Phl-ES il % L 25 mg R R AL TT
EIHERE, GBS, KA BT RIREM S, IhAs
B 30mL, BT 40 CoKIBH WL IitE 2 HET,
40 CIRUEIEZE R LA WA, BI4F355] 3 B A,
BT 30 CETTRAPIR (BLHEM. IIA—
TEMF BT KA, EH ST 40 CKIB
i fRE A E (700 t/min) 45 min, {F2 7840 KAL,
PRIHFE (I 40 kHz. D)% 250 W) 10 min, JEE
Wit 0.22 pm LR, B175 Bor-Phl-ES JR & .
2.1.2 Bor-Phl-ES #ERZFIRIHI % BRI 940 ¥
K 0.5g, BHHEE S0mL Z&18K (RN 40 C)
W, T 40 CKIFRE IR 2h, BRI
2. NN Bor-Phl-ES JE 27K 50 mL, K=
CEERGHAT pH R 6.51+0.1, # & J5 145 Bor-Phl-
ES Bt/
22 HPLCEMNERKZRENHZEFZER
2.2.1 HPLC il 2&f40e  tilts:y Waters Cis #
(250 mm X 4.6 mm, 5um); JahHAHFEE-/K (50 :
50); KMl 380 nm; FHiR 40 °Cs #EFER 10 uL;
AR 1.0 mL/min.
222 LMERRFH FEEWE 14.80 mg R 2%t
MRS 2 SOmL S, N FEERE 7S A AR, i
A G HIERRESS, 13 296.00 ng/mL AR 57 256 HE
it £V - R P FF A R X 3700+ 1.8501 0.925.0.370-
0.185. 0.037 pug/mL RFINHHE AR, 1% “2.2.17
T E Bl 2% 0 7 5 T R P O Sk FR T VA VR P 0

AR (YD, BEATZMERNE, FEE7FEN Y=18.866
X+0.153, r=0.999 8, ZEFEFIHMR L ELAE 0.037~
3.700 pg/mL 5% R R

2.2.3 Bor-Phl-ES &R AL S AT % B Bor-
Phl-ES #EiR%) 2 g, F%FE, HE 50 mL £,
TN 50% 2B 40 mL #E Hff (AR 40 kHz Th&R
250 W), JUA G NN 50% LR e 25 o R 2 Bk E
W1 mL & 10 mL #HiF, 50%LEMBER, &
£JB[145 Bor-Phl-ES %t AR T T -

224 LEMEL WUHEE. SRBERE. KA. R
B 940 SEERHE MRS ORSREZ), %
“2.2.37 TN 7 VA & IVERE ST 5 BURR B2 &kt
HE SV Bor-Phl-ES &R A i i, 43 il 4%
“22.17 BUROGE R ERE S, SR 1. 4553
K| ZOWEFRAT R R L, BRI IR %
TAMET 5500

|
|[\
o c
ke o B
. Jh,_,__‘ - A
0 ‘ 5 ‘ 1‘0 I 1I5 ‘ 2b

t/min

El1 PAMHEERE (A, IREEXRS (B). Bor-Phl-ES AR
¥ (C) B HPLC &
Fig.1 HPLC of negative sample (A), phloretin reference
substance (B), Bor-Phl-ES gel sample (C)

225 FEHEAEE H3.700. 0.925. 0.037 pg/mL
MR 20 HE AR 6 1, 4% “2.2.17 TR (i 4k
A0 7 AR ZR W TR AR, R4S FLIE AR Y RSD 43731
N 0.55%. 0.43%-. 1.19%, & RFK VLI ISKEH T
ER/5R

226 FEtE%E B Bor-Phl-ES #ER AL
W, 3BT H45 )5 04 24 44 8. 12, 24 h, 4% “22.17

T R S A, SR B ZR TR AR Y RSD 9
0.96%, 455H2 W] Bor-Phl-ES B LR M I TRAE 24
h WS E 1 R .

227 EBEEMEFE  H Bor-Phl-ES B, 1%“2.2.3”
TR 73, “FA7H14% 6 4 Bor-Phl-ES ¥ i i i
W, % “2207 TUNESFAERENE, THREAR
JF TR0 RSD 735N 1.56%, 45 SRR Bk
PR R AT

2.2.8 JNFEEIUCEFEEE B Bor-Phl-ES BEIKZ) 1 g,
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Loy, HERRE, B S0omL B, 2NK. d.
3, RS 3, I NAR B E S BRI TR
(296 ug/mL) 0.4mL (f&). 0.7mL () Fl 1.0mL
(B, 1% “2.2.37 TR A, WER KRS,
THEASHR B 2= B0~ FE W 2208 99.68%, RSD A
0.94%, 45 532 W 12% S U0 HER IS 1
2.3 Bor-Phl-ES S EMBAH=NE

BRI ML G-50 &8, 4ifkTEniEike
A 2mL S U4, BISRE, RABELE .
K % 2 H Bor-Phl-ES JE&¥ 0.200 mL, 3 000 r/min
B (EO0¥1E 6.8 cm) 2 min, JIA 0.2 mL 4ifk,
IKEG BN 4 %, HBEBEEIHZ 10 mL 2,
IIANCEE 3 mL, #RKERA 10 min BEA (BiZE 40
kHz. ZH& 250 W), k&N AmEmBe sy, e
BEZE (M wx), 5 Bor-Phl-ES HR 5 = 16
BRI E

A R=M uu/M

HAE=M un/W s
M IR R, W AR % BEE B, 9B AR AR 1
2.4 RIfRF CEEALNE

Bic ] 5 Bor-Phl-ES &b 7 A [RIAFR 43 (1 78 —
B VR WA R . BX Bor-Phl-ES JREE¥ 0.1 mL,
IMAFEREI 4 mL, TRA1J5 1805 Rl e Fokifz
Z e (polydispersity index, PDI) Fl ¢ HEAT,
MsE ¢ AT I A5 4 FH Ll
2.5 HAEZEZE Bor-Phl-ES 475
251 AR SHHME R ELAI5EE e A IE E i
YEN Bor-Phl-ES fig i #cfA . [E e fe 25 &= Lo 12
1, BAFEIRE N 5mg/mL, VK SRR N
8%, N BRI N 30%261F T, 4 317542 Bor-
PhI-ES &b 77 H i i 5 A [ B FH 2 e sz, 25 5L 0
1. Pl REE R A S LA, Bor-Phl-ES £
FRMFAERIEME FHES, el TR

x1 BESEEERAEMNEE (Xts,n=3)
Table 1 Effects of phospholipids to cholesterol ratio

[f] 5 L A5 KIS, Bor-Phl-ES BG4 T 24k 24
AXNA] R [ELS), 535 Bor-Phl-ES {63 R AN 25 B
fik; AH[EEEELFIE /N, Bor-Phl-ES fasgthZ, 24
Y1 5yt gE12), Bor-Phl-ES 42 it 75 fH [ B2 & LL
kN3G R, 2 SIHE R 2 o 18 ¢ 1 1,
SEEPRIAR KT 200 nm. TG-S [ RE A & LG
14 : 1 &}, Bor-Phl-ES [/ 5 A 25 AR X K,
FHIRIAE/NT 180 nm. A LA NG S5 H [E B &= L
141 R0, EHFE12: 1~16 : 1 XAILkEEAAL.
252 JRAPTELLIFESEE (B E S AR B A
b 14 01, BURBEIREA 5 mg/mL, K5 FE
RN 8%, N EEARFR 0N 30%M) %4 T,
53 9% 8 fE 24 iU L X Bor-Phl-ES [R50, 45 5 1
2. A& MR LB RI3E N, Bor-Phl-ES L %A
ok, MARZIRERT 14 0 1B, BEEAR
WG, HEZ5E T Y. Bor-Phl-ES Fifthl
F NG BRI T AE K, W] RESE R BT A SRR,

Bor-Phl-ES 2 [H] & A fil & BORGIE JL 28RN, 4/l
ittt 14 0 1B, RARKT 200nm. Kk, AEZh
X Bor-Phl-ES SR, &AL 12118
Hly, PR 100 1~14 1 X[ 4kE:A04k .

253 FAPTEIRELMFESE B A IHE A A & L
F14 01, JBHREA 12 1 1, VKT SEE R &
N 8%, T ZEHEIR N 30%IIM T, 40a%
SLE AR TR N Bor-Phl-ES FRISZNA, 45 5 0.3 3.
B 25 30 AR o SRR B A 3G N, Bor-PhI-ES )3 5 AN

®2 FEREBHLLHFNME (Xts,n=3)
Table 2 Effects of lipids to drug ratio (X £S,n =3)

MR PR ER%  WAE/% Rif%/nm
8:1 4856+1.21 5.19+0.15 174.16%6.11
101 69.12£1.04  6.02+0.19  179.53+7.24
12:1 77.974£0.99 5811022 186.94+6.89
14:1 8024125 5.16%0.14 204.71£5.60
16:1 80.77£1.07 4.69%0.17 248.05+£8.91
18: 1 80.81£0.96  4.23+0.18  266.03+7.24

*3 HERERENEE (Xts,n=3)

Table 3 Effects of carrier concentration (X £ S, n=3)

(X4s,n=3) B R e
WS E AR GHEY MR Kifthm (mgmLy VRS RARS KAE/nm
10:1 64.811+0.98 4.361+0.25 180.11+7.40 3 74.894+0.96 5.41+0.17 178.93+6.04
1201 70.924+0.92 5.021+0.16 174.96+8.14 4 77.14+1.22 5.64+0.11 189.65+8.67
141 80.03+1.20 5.80+0.12 177.57£8.13 5 80.22+1.02 6.02+0.19 187.04+5.89
16 1 1 76.39+1.06 5.49+0.17 198.83+7.89 6 76.93+1.38 5.67£0.15 192.11+6.72
18 .1 72.54+1.19 5.04+0.14 238.42+8.75 7 73.08+0.91 5424020 206.191+9.69
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W EEINE T EES, RS E AR BRI
CINGY = RN o732 UN Mﬂﬂﬂ%ﬁj@ 1ETE
FHEVAE R 259 53 N K AHDS, 530 Bor-Phl-ES
(AL Z N R MR EIREEORR, K
A ER D, MM T Bor-Phl-ES H iR (17K L
RORD2), BT RGN, i
5200 Bor-Phl-ES [#zi&E. MRHE (HEZH) 2020
SRR VYR I8 ) 9014 T Aok il 7148 5 S D% f df 246
ELR CMET 80%), MM R IKE N 5 mg/mL
BB 3 KT 80%, wichff i 2k M4 Bk 5 S mg/mL.
25.4 UK HIBREMATE G EE B
AHEI RS 14 01, fRZiEy 12 01, 8k
RN 5 mg/mL, N _FARTIDECN 30%H5%
R, B 520K A i R B L XS Bor-Phl-ES
s, RN 4. VKR SRR EIE R = N 6%~
14%F, %} Bor-Phl-ES KiAZ [ 52ma s, {HKA &
JIG IR A4 11 23 EeEsE 12%0, Bor-Phi-ES 04 %
KT 80%, AIRESEIK VKA 5 25 5a 4 b H i fig W
43 )2 A ()21, 3417 530 Bor-Phl-ES 5 % R %
ZREAETTHFIN—EERIKF, B ChEZ
$) 2020 LEARPUERIEN] 9014 15K Hoki s SR
DAL E R R CMIET 80% ), S e UK i
JE B AR A5 4 N 10%.

T4 KB EERBARETSLLHTME (X£s,n=3)

Table 4 Effects of percentage of borneol in carrier (X £ S,

‘)\N\

n=3)
KA A TEL % AHEE% BAE/%  Fiff/mm
6 79.96+1.14 5.94+0.16 184.09+6.65
8 80.04+1.26 6.01+0.19 180.1140.87
10 80.11+0.87 5.97+0.11 181.64+7.89
12 74.87+1.35 5.31+0.15 187.96+8.77
14 71.55+1.60 5.09+0.10 184.35+6.92
255 W EEERBOBIIESE SR AHRE R =
Eb i 14 01, EZ =L N 12 01, SRR EIREN

5 mg/mL, VKA HEMAFELA 10%MEF T, 75
2 B2 R AR AR > 6 Bor-Phl-ES [R50, 455
JLE 5. Bor-Phl-ES [ELE R ZiE, MEN
REARAR P B3 i 2 e K5 N REES, TTRERR
R IR R, SR AR T
#41n Bor-Phl-ES HIELEE; (HN - REMAF H0d =&
I, e DRIV AR . JIH [ BE S5 AT Bor-Phl-ES 45
PP AR RN, SR AR A E N %, Bor-
Phl-ES ¥ X[%ﬁéﬂi R 73 B i 2 T s

&5 AIEFROBFN (Xts,n=3)
Table S Effects of volume fraction of propylene glycol

(Xts,n=3)
W 5% BHEF/%  |RAGE/Y%  FifE/mm
20 69.01+£0.93 5.07+0.18 201.78£8.96
25 72.70+1.34 5344020 184.93+7.52
30 80.71+1.41 6.03+0.15 178.32+£7.09
35 73.43+0.95 5.47+0.16 170.87+6.81
40 72.56+127 5.30+0.13 167.79+£7.93

Kk, 7 BEARFR %06 Bor-Phl-ES SR, f&
DL AR 30% Tty RS 25%~35%
Sy

2.6 BBD-RSM fft{t Bor-Phl-ES 475

26.1 RIWIT LR R “2.57 TUFHELEL
R, ki SHEREHEL. TRARERAEN
T A 20 #5073 BIAE N Bor-Phl-ES 4b 77 % 8211 5 78 &
Xiv Xon X3 (26, %4 Bor-Phl-ES fU %, #24
BARAE NS R Y. Yoo Yio NEALE A
WARRK, FRERER MG, KA 3 fabrs
PF)9—{A C(overall desirability, OD) {4 BBD-RSM
M RAE . OD {15 #2 A @OBor-Phl-ES fdf Al
WA AR dinax = (Mi— Mumin) (Minax — Mimin) 1F
H; @Bor-Phl-ES R A dimin=Mmx— M)/
(Mmax— Mumin)TH 5, OF@ XA Miv Minax F1 Miin 53
FIASEIE . S REAERME; @OD=(d wisd wun
d wie)'?, SEEG L HE KSR LK 6.

26.2 HBWE5TTEH A Design Expert V
12.0.3 A% OD {HIF1THLE, 15 OD £ 76 kI
J7FE OD=0.940—0.094 X;—0.070 X>+0.140 X5+
8.036 X107 X1X2+0.019 X1.X5—0.200 X>X5—0.240
X12_0.350 X22_0.380 X32, R2:O.986 0, RadJ'z:
0.9679, WEBKT 0.96, FUZHER IS .
T RN 7, OD JiHEH P {H<<0.000 1, HAk
WM ZER KPP AN 0.0690 (P>0.05), i
W iZAR R AT SE o, XF Bor-Phl-ES AbJ5 W 78 H A ¥4
FE 0D K, X, B BEEZER (P<0.05),

M Xiv X3 XoXan X%y X2 X B RAIREEER
(P<<0.01).
2.6.3 ZAMIEER . ALTTRASES R R AL T E

f#i ] Design Expert V12.0.3 2| =4k &, 5%
DE 2, BEEFHRRRAIG, AR, S48
FRifE OD fHI¥Y 2 e s T &% . e OD N
HRAE, BUETEEIN 0~1, 193] Bor-Phl-ES it fE4b
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Fz6 R RER (n=3)
Table 6 Experimental design and results (n = 3)

RES X X X3/%  Yi/% Yo/% Ysmm OD |iIS Xi Xo X3/% Yi/% Yo% Yinm OD
1 16 (+1) 12(0) 35(+1) 7243 523 22416 0398 10 14 10 35 73.66 543 189.30 0.609
2 140) 12 30(0) 80.62 591 17698 0.926| 11 16 14 30 7422 469 223.62 0.233
3 14 12 30 7981 6.04 18275 0.913 12 14 14 30 7535 4.82 20741 0375
4 14 12 30 8147 592 18844 0.893 13 14 14 35 7292 459 211.94 0.000
5 14 12 30 80.92 6.13 17563 0988 | 14 16 10 30 6647 5.76 208.15 0.291
6 14 10(-1) 25(-1) 65.56 5.63 207.87 0.000 | 15 12 10 30 67.94 589 190.87 0.464
7 14 12 30 80.72 6.11 180.66 0956 | 16 12 12 35 73.12 544 19472 0.580
8 12¢-1) 12 25 70.84 5.12 23948 0257 17 16 12 25 6825 496 250.65 0.000
9 14 14 (+1) 25 76.66 4.89 24672 0.192

RT RESH
Table 7 Analysis of variance

KiE CPAR HHE ¥ FiA PE KR TR HHE B FiH PlA

A 1.98 9 0.22 54.67 <<0.0001 | X2 0.25 1 0.25 61.87  0.000 1

X 007 1 0.07 17.68  0.004 0 | X2? 0.52 1 0.52 129.27 <0.000 1

X 0.04 1 0.04 9.88  0.0163 | X3 0.62 1 0.62 154.02  <0.000 1

X3 0.16 1 0.16 40.26  0.0004 | %%%Z  0.03 7 4.02X107?

XX, 2.58X107 1 2.58X10%  0.06  0.8072 | Z&#IW  0.02 3 7.52X1073 537  0.0690

XXz 1.42X1073 1 142X1072 035 05713 | 4ifizE  5.60X107* 4 1.40X 1073

XoXs  0.16 1 0.16 3993 0.0004 | =Bz 201 16

1.0
=
A 06
© X
02 R
130 - 150 32.5 “ 150 325 - 130
X110 130 X X:/% 275 130 XN X:/% 275 1o X

&2 MWEZERZE{ERNRENEE

Fig.2 Response surface diagram of interaction between two factors

JONBERE SR EELL X1 =13.62 : 1, JRZiLL Xo=
11.67 : 1, NZEAAERSE X3=31.12%, OD 1HAH
0.992. &% Bor-Phl-ES )l &S HE 1, $ ATy
SRS . BEflE SIHMEREH SN 13.6 1 1, JlRZitL
WEN 117 01, A ZEERR S BOHEE N 31%.
2.7 Bor-Phl-ES S1{E 5551

i “2.6.37 WUF e P EAE AL T~ FAT 4% 3 ik
Bor-Phl-ES, %3 Bor-Phl-ES {3, #HZhE M
KI5 (81.92+1.07) %. (6.16+£0.07) %Al
(179.44+6.76) nm, % “2.6.1” Wi Fit+H 7%, 15
SR OD AN 0.990, LTl OD {E (0.992) HE
WL, AEMA L) OD B A =, 18
552 i . Bor-Phl-ES [ PDI B4 0.09240.010,
PR — M R iF.

2.8 Bor-Phl-ES UK 1&IRERANE

28.1 BRERAM KIS KIEE TRIES; Bl
¥4 DB-1701P (30 m X 0.320 mm X 0.15 um); il
PRFE 250 C; MR 130 C, HAANRS: ikt
50 : 1; HERECIEE 200 C; #EREAARR 1 L.

282 LMEXRFREL RHTOKLEERCHI R EWRE
4 6.00. 3.00. 1.50. 0.50. 0.25. 0.05mg/mL ] %
FDK P X BRI, 4% “2.8.17 TR (o i 26 A1 o
PLUK R Jo sk B A A A (X0, I TR AL FR (V)
HATERYERDE, BRI A Y=1.804 X—
30.669, r=0.999 9, ZERFHIKFTE 0.05~6.00
mg/mL 1K R RUT .

283 TLJEMEL % Bor-Phl-ES IiEkTr, 1%
HR“2.1.1 730 F J7 i:4) % PhI-ES B (AR IKAD,
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H¥z “2.2.37 WUF J7 ik & KA A . B Phl-
ES. Bor-Phl-ES 8 i VA R UK b % FE VA &% 1
ul, % “2.8.17 i F ik &R RENE, Ok &0
Kl 3. ZERRHKT RZRETI, TEME.

VKA
| |I
| B
RS - A
0 ‘ 5 . 10 ‘ 1‘5 ‘ 2IO
t/min
& 3 PhI-ES (A). 7kKA*H& (B) #1 Bor-Phl-ES (C) A
GC

Fig.3 GC chromatograms of Phl-ES (A), borneol
reference substance (B) and Bor-Phl-ES (C)

2.8.4 FEEFEE#EEL HL6.00. 1.50. 0.05 mg/mL K
Fr TR VAT, e “2.8.17 TR €03 S AR S VK
WA, THEASHIEIAE RSD 43508 0.10%-
0.58%. 1.22%, 45 RFWNZANEHEE L R I
2.85 FaEtE#%%¢  EL Bor-Phl-ES L fiE W, 2
BFHIEIE 0. 1. 20 3. 4. 6h, 4% “2.8.17 TR
R SRR E, THEASUK TR RSD 4
1.73%, &5 FRPMERTIFRIE 6 h WA E M R I
2.8.6 HEHEMEE  H Bor-Phl-ES JEE, #4237
WUF AR5, PATHIE 6 4 Bor-Phl-ES {5 ¥
W, % “2.8.17 OUN &R, THESK
AR HU1 RSD N 1.80%, 45 R FIHiZ50i6EE
PER LT,
2.8.7 MFEREISGEEE  FEEEEL 9 1 Bor-Phl-ES
VREW 0.100mL, % “2.37 Wi N ikilE, 2nlfs
BIPEMO, rEAG. . mEIKRE 3 A, Rl
ANUKF IR (250 pg/mL) 1.0 mL (). 1.5
mL () Ff12.0mL (&), 50 2 Al b i,
i “2.8.17 WU N EIEZARNE . SRER, KA
SEEINEERIEZE N 100.24%, RSD A 0.85%, 455
F W% I HE R P 5
2.8.8 Bor-Phl-ES oK &R MIE B “2.3”
TiF TEK SRS BB, R 2 EL 1 ul Beit
W, 3% “2.8.17 WURBRERANEK A S &, 1HHE
Bor-Phl-ES HiK A MR, g5 E7R, 3 #it Bor-
Phl-ES F19K i BB A (9.57£0.10) %, B&KT
FLMHE (10%).

A = PR R P UK S R R R

2.9 PhI-ES F1 PhI-ES+10%7K R E&AVHIE &
ZIEARELE

2% “2.6.3” K LM E ) Bor-Phl-ES
Ab 77 il €& PhI-ES CARINUKF ), 7E Phl-ES JR& K H
BHEMA 10%0K 5, &% )5 1S PhI-ES+10%0K v
TR, W3 PhI-ES VBRI BE R, W2,
2 F PDIE 53 ) N (86.11 £0.95)%+(6.71 £0.19)%-
(153.4946.74) nm A1 0.102+£0.011; Phl-ES+10%
KA IR, FAE. RAA PDI {EH 2 5A
(67.14+1.90) %. (5.1240.36) %. (206.56+14.50)
nm F1 0.312+0.038. Phl-ES [ F#%i4%/NT Bor-
Phl-ES, Phl-ES+10%K 5 [~ F-#1%i4% K T 200 nm,
H PDIfE KT 0.3, Kifesr A WK 4-A. 550145 Phl-
ES. Bor-Phl-ES 1 Phl-ES—+ 10%VK A ) ¢ HLA7 235l
9 (—=17.13£1.20). (-10.8940.91). (-5.02+1.12)
mV, A ILE 4-B. 458K /E Phl-ES IR+
TN 10%0K A CEP Phl-ES+10%K F7) %} Phl-ES
fB R, #2hE. kife. PDIfH M ¢ ALE B K
AR

Bor-PHL-ES

A PHL-ES PHL-ES -+ 10%K

1 10 100 1000 10 000

HFifF/nm
Bor-PHL-ES
PHL-ES [\ || PHL-ES+10%IK A
B /11
M
R
RN
I
-150 =50 50 150

¢ HRL/mV
4 KRS (A) FEENM (B)
Fig. 4 Particle size distribution (A) and { potential (B)

2.10 TEM MEHhSR

HY Phl-ES B2 0.1 mL, B 5mL /4651405
N 31%I P B K B G R A1 a2 AR
1% ES RN e, B 30 CHES T4 30 min,
HYH3E4T TEM i, BX Bor-Phl-ES A1 Phl-ES+10%
UK IR LR, 4R W& 5. Phl-ES 1 Bor-
Phl-ES 4N 22558k, Phl-ES+10%7K /i () TEM &
AP WLEL R E 5> PhI-ES #E A (B 5-C Hi k),
X e 2 PhI-ES+ 10%0K Fr 3 2 f g 24 & 5K
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500 nm

500 nm 500 nm

E5 PhI-ES (A). Bor-Phl-ES (B) #1 PhI-ES+10%7kF (C) A TEM & (X 15 000)
Fig.5 TEM of PhI-ES (A), Bor-Phl-ES (B) and PhI-ES + 10% borneol (C) (x 15 000)

211 ERRAOEIE

43 BB Bor-Phl-ES. PhI-ES A1 Phl-ES+ 10%¥K
FIREW, % “2.1.27 TUR0E, 05l
W . AN 6, PhI-ES £ Bor-Phl-ES V& &
JCHEFER] T, {H PhlI-ES+ 10%0K F 1R B A — & 1)
VB 3 AFEREIR B B G R RATMILG, BT
&, ST RE.

6 PhI-ES (A) REEF (B). Bor-Phl-ES (C) RE %
EE (D) PhI-ES+10%7kF (E) REEE (F) RIS
Fig. 6 Appearance of Phl-ES (A) and its gel (B), Bor-Phl-ES
(C) and its gel (D), Phl-ES + 10% borneol (E) and its gel (F)

212 RMETRIT AL

BUR B RERIZ 0 BE 31%0 78 B KB
W, FE “2.1.27 TR 5k AR R R . HUAR
J¢ FEERE . PhI-ES BEiZ. PhlI-ES+ 10%0K Fr Al
Bor-Phl-ES BHER (A EEELAN 2 mg), I
A pH 6.8 Bz (PBS, & 0.5%%K LAk
80) 2 mL il %R B, FHEE TENE G AEXS
53 FJfi R 8 000~14000) H. KA pH6.8PBS (F
0.5%%FK 11340 80> 48 mL fE AN, NRIEEN
37 ‘CJa, ¥ N 75 t/min. 0.25. 0.50. 1.00, 1.50.
2.00. 3.00. 4.00. 6.00. 8.00. 10.00. 12.00. 18.00-.
24.00 h 2> BIBUGENT R 2 mL, AR M58 2 mL 25
IR, BEFEE R 2 R EIR S, TR 2R
FURR I

SR = Y VCIM
i=1

VAR AR 48 mL, G g% o ] 5 SR B 2% ik
B, M N
SERE 7, MR RE 24 h BERBEHCRI N
34.16%, FIAEE T IERMZRI R . AR P 8 22 P
#0181, Phl-ES %E% \Bor-Phl-ES ¥t A1 Phl-ES+10%
VKR BRI 24 h BRSNS R 77.96%.
72.74%. 71.18%. Phl-ES+ 10%K F BEIAE 0~4 h
KU —ERIRBEIG, vRER K IR 75
PhI-ES %544, M 52254 s B 7 - PhI-ES #Ee
Bor-Phl-ES #ER A1 PhI-ES+ 10%0K F BB 2547 N
IRl SR W3R 8, 35 Higuchi YA T B iy
80 1

60 -
&
§ 40 -
=
ik e HLE BB
20 A —s— Phl-ES %%
—+ Bor-Phl-ES ¥t
—=— Phl-ES+ 10%¥K}
0 & - : . . - . . )
0 6 12 18 24
t/h

E7 FIBRALLBRER (XLs,n=3)
Fig. 7 Comparison results of drug release (X = S, n =3)

213 RLZFMAR

H{ Phl-ES %Ki, Bor-Phl-ES #E A1 Phl-ES+
10%0K F BERAE N SR S AR 434, MR R 37 °C,
N AFTE N 1.16%~211.56%, R NEHHR,
ZK 5Hz, FREZAN 35mm, MAAZE 10rad/s, 44
JLILIE 8, PhI-ES #E% . Bor-Phl-ES #EfZ A1 Phl-ES+
10%0K e g edi i (G ¥IRT 4% H Mk
i (G"), RPERZTEA (1.16%~211.56%)
AIRFFEEI AR IRES, AT [ SR T
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Table 8 Drug release fitting model and correlation coefficient
- Bor-Phl-ES KEfi PhI-ES %k PhI-ES+ 10%7K }1 i
G N N A
ek R METE R eIk R

=% In(1—M/Mx)=-0.053 t—0.147 0.908 5 In(1—Mi/Mx)=-0.059 t—0.213 0.909 3 In(1—Mi/Mx)=-0.045 t—0.356 0.756 0
Higuchi Mi/M»=0.156 12+0.011 0.9759 MiM»=0.165 12+0.043 0.977 6 MiM»=0.144 12+0.127 0.8759

Weibull Inln[1—(1—M/Mx)]=0.676 Int—1.831 0.992 5 Inln[1—(1—M/M=)]=0.655 Int—1.585 0.995 0 Inln[1—(1—M/M)]=0.488 Inr—1.139 0.987 4

M, ¢ W FRRRETRR, Mo goolty BRREINA, M/MN ¢ W 6] BBURE I 7>

M, is accumulative drug-release at time ¢, M., is accumulative drug-release at time o, M/M., is accumulative release rate at time 7.

200 —=— Phl-ES i G

—— PhI-ES % G”
Bor-Phl-ES %t G

—— Bor-Phl-ES #E% G”

—e— PhI-ES B+ 10%0KF G

Phl-ES B+ 10%0K i G”

G'H, G"/Pa

0 5'0 l(I)O 1§0 260 25‘0
R4 /%

El8 BREHIE SR Rk

Fig. 8 Modulus-strain curve
214 FREMMAR

i T7E PhI-ES JREEFIMA 10%0K B A e
TE BRI % R, BUK B2 %) PhI-ES 451
KR, FaE i ZE, # Phl-ES+10%0K ik
A TR e % %2 . B Phl-ES %¢/1 A1 Bor-Phl-
ES Bt %E BT 4 CokH, 23T 0. 104 20,
30, 45, 60 90 d HUFEWLEHMU, il alhiis 2 &
. 455 7R, PhI-ES %A Bor-Phl-ES %% 90 d
I AMAR R A, BB EYARRAERMINE, 5
TiRE, SRNE 9. kit KFERIEINE 9,

- |
i

- o -
=g A = =N ¥
0d 10d 20d 30d 45d 60d 90d
9 PhI-ES %% (A) 71 Bor-Phl-ES £ (B) £90d
ShI
Fig. 9 Appearance of Phl-ES gel (A) and Bor-Phl-ES gel
B)in90d

. | - ﬁ
i iy e y g
= G g e i ! .‘:\

®9 REMER (Xts,n=3)
Table 9 Results of stability (X £ S, n=23)

e Phl-ES#EfiK Bor-Phl-ES#Ei
al/d  Kife/mm  ZEE/(Pas)  Kifemm  FiE/(Pas)
0 151.77£7.14 172+1.7 183.67£8.16 179%1.6
10 149.24+833 17.6+1.1 178.84%£938 17.5%£1.3
20  157.65+598 16.8+09 186.41+8.79 17.8%0.9
30 155.81%£6.38 164+08 177.79+745 17.5%1.1
45  171.04£7.05 16.1£1.3 188.04+9.04 172%1.5

60 199.14+6.94 155+1.0 205.33+11.87 16.3£0.8
90 224.75+836 152+1.5 239.68+13.19 16.0£0.9

At GRS RIS, H 90 d JERAETI/N T 250
nm, Z 8RR R EES, LU Phl-ES B A Bor-
Phl-ES B % £l 47T 4 CUKFEI Fae 14 KL 4F
215 RIMNBERRIAR
2151 SEKEGTTE BUERE ICR /B BR IR B R
PRI J 20 FA AR ST, 7RISR Je e, B2 5 R
Wi i, AERER KPR S . B R ik e
T Franz ¥ #it, I A FUZH L. BUR B2 25K
Phl-ES %t Phl-ES-+10%UK % fl Bor-Phl-ES
B, R T MRE (ERERSEYN 1
mg), XA pH 6.8 PBS (¥ 30% PEG 400) {E N
WO HER SR, BB 208 200 t/min, G
N (37.0+0.5) C, F 0. 2. 4. 6. 8. 10, 12, 24
h BL 0.5 mL 3% A5, FEAMNERIEEE 0.5 mL & H
P BB RER R 0.45 pm TRFLIERE e, %
“2.2.17 BUN A% KRR E R RS &
2152 MAMERAER MR N E R AR R
BIEE (0, FIER#EE () 19,

On=(CiV1+ nZi Ciln)/IS

i=0

J= Qn/At
Co R n SARBEFEIRIE, Vi V2 5 BRI 4R Y
12 mL AEUEEAARR 0.5 mL, S ABEEMR 1em?, C R i bR
R EUE, At NI I A] G
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FRERI Ot BHZR LI 10, BESEUILE 10,
MR ZHEE . PhI-ES BEE. PhI-ES+ 10%0K b il
F1 Bor-Phl-ES #Efi 2 BRIZIE I & T8 154
Mo SR RKEUR A EL, PhI-ES & Ph-ES+10%
UK Py B AN Bor-Phl-ES BEAR I J 73 Al =1 2 2.69+
338+ 4.32 fff; 24 h LA RBNBIE R IR S
% 2.63. 3.47. 417 5, WHEHARBE®EZESR (P<
0.01). F W Phl-ES Bi%« Phl-ES+ 10%VK F i Fl
Bor-Phl-ES %t/ 3) B A s (132 K §8 7)), H Bor-Phl-
ES #1217 R R met:
2153 MR E (Qu ME  HUNRR, AR
KB S B S IINAEFEER /K SmL 213, I

% 10

.« 7297 -
250 - e
— MR FER
~a- Phl-ES BEi%
200 { —=— PhI-ES—+ 10%UK A B
-= Bor-Phl-ES #E/5
& 150 4
: {
©
2
< 100 4
Qi
b
50 4 x
i
1 e —
0 6 12 18 24

t/h

El 10 Qu-tHAZk (Xts,n=6)
Fig. 10 Qu-tcurves (Xt S,n=06)

BESY (Xts,n=6)

Table 10 Permeation parameters (X £ S, n = 6)

Ff b WHETiRE r Jl(ugem>h™!) O2/(ngem™?) Ow/(ng-cm %)
R e Rt 0,=2.103 t42.504 0.964 3 2.103 48.04%5.79 67.10+6.38
Phl-ES#ERE 0,=5.661 t+5.201 0.963 9 5.661 126.18 +£16.07** 180.82+22.77**
Phl-ES+10%/K &t 0.=7.111 11+6.213 0.967 7 7.111 166.57+17.12%# 191.894+16.13*
Bor-Phl-ES#Efi 0,=9.084 1+13.662 09728 9.084 200.43+20.68™#4  224.56+27.19*#A

5 EREAL LA “P<0.01; 15 Phl-ES BHKRLILE: #P<0.05 #P<0.01; 15 PhI-ES+10%K %R ILE: 2P<0.05.
*P <0.01 vs phloretin gel; P <0.05 *P <0.01 vs Phl-ES gel; “P < 0.05 vs Phl-ES + 10% borneol gel.

5mL /K LEEWRE 1 min, #FE 25 min. HEEHE
B1 WK, A HFRBOR, 0.45 um FLIEE g, IE
R R ERE (C)s M On, G5 I 10. Phl-
ES Bt PhI-ES—+10%7K 1 5t/ Al Bor-Phl-ES %1%
On 7R 2 2.69. 2.86. 3.35 1%, HJHAAWEE
PEFR S (P<<0.01). 5 PhI-ES %t AHEL, Phl-ES ¥t
I+ 10%0K )7 O BT — EFEER N, (BRI 2=
X (P>0.05), 5 PhI-ES %¢/l +10%K A #H EE, Bor-
PhI-ES %% O, B A BRI (P<0.05).
On=CuVIA
VRER, A fRFISETH
216 HAFRIBFNRE
W Bk B k[ 52 T Franz 978t 18£8 5= 5
b A3 RKAR B ZERS . PhI-ES B . PhI-ES+10%

= it »~’_\‘, ¢ >
e P AN

UK Fr &R AN Bor-Phl-ES &R IR AT T kM=, 24
h JFHCT Jek, AR K e 3 3, RH 4%Z RKH
M e, A, Sl ., TR -
(HE) Hetafasits GBURMEECH 2000, MR FER
AP S R A = e 8, LK 11-A, {H PhI-ES #E
J&Z+ PhI-ES L +10%K Fi F1 Bor-Phl-ES #Efi kb 21
Ja R RS R R IR, ALK 11-B~D, £
R EAR L V% . PhI-ES+ 10%VK Fi R Al Bor-
PhI-ES BE0S K k&5 F i R KT PhI-ES #Ei,
BRI R A AR s L, IR K, SR
FLYIESY e vt
3 g

T 34 8 5 R R FH R 8 25009250 5 Bor-Phl-ES £
B WAE LI EME, RIE R AT BERR

G 5,
A S L
~’?‘E‘

& T = T
N "*';%4 fern NS a
W%".J@"’; (ﬁ’(\?ﬂ( ¥ =27

C

B 11 REZFEE (A PhI-ES £AZ (B). PhI-ES+10%7K FERE (C) 1 Bor-Phl-ES % (D) #) HE EBLER
Fig. 11 HE staining results of phloretin gel (A), Phl-ES gel (B), Phl-ES + 10% borneol gel (C) and Bor-Phl-ES gel (D)
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Bor-Phl-ES £5#4), M sZmm e 25 F . i SR pE B
FEAE T4 1 0 R BESE BT Bor-Phl-ES A 2045 &,
HEW 43 55 i FE N 22Bor-Phl-ES LIl B 25405 1K,
M DLHE N BEME N, RS B i ok s Ui 9 24 (B
UKFD 517N, B 5y 3E N P9 3587 I e e it ok
B 244115 Bor-Phl-ES FFES 2454 (Bkf) SEIA
Ro3 85, FIUERAI 5 26 T UK A 1 26 B8 A
FEI5E PhI-ES F1 Bor-Phl-ES [JRi4% ¢ HLAZ K TEM
NS, e 5 A 77 oA R RR 2 B T s
AR RFRRER, T LA G R P R B8 3 B 0 0 a2
Rz,

TESIZ 40 kHz P56, A DR 350 W
oiGER A I AR 12 min B, AT RERE IR Bor-Phl-ES 45
H4, WS 2 7S T2 R 75 B[] 433 25 300 W A 10
min. Phl-ES 8.3 M2 55T Bor-Phl-ES, ]
At /& Bor-Phl-ES 4k 75 UK Fr S5 AR B R 3L R 5 4+ g
o E2 0, F3EZ6E7] F % . Bor-Phl-ES fi
£ KT PhI-ES, 1] f850K )7t/ 7E Bor-Phl-ES i1
A K, 7E PhI-ES VBRI 10%0K 7, ANFE
RETEEHNA R, HAERKE TR, naEfH
TUKR KR 2, HEINE Phl-ES RERN KA
(P45 fh 25 5y %t PhI-ES B0 45 4438 e 4 451025 )
— VKA A BRI Y, AT6E“ AN12 ” Phl-ES
gy, SRR, IHERHY E R, K&
25t e . RV BRI F AR A R, R
W5y ¥ P RFE SR =GR R A fR R, 5l
R TIRHERIER, Aimr=E g vEe-24, (F
TR R B A o

pH AE X EEBARAS R MAECK , SR = Sl A1
pH {0 7 BB 2, SHBIGHE,; #Y
pH {4 6 BHEEIR B 5 i e, (AREMH 2, BB S 5
RAERMNE; AT pH A 6.5 I FTfFEROIRE
BONTEAR, BB LRI, BT RS TR
Bk, W pH AN 6.5. AW 9T K % R AR
P ZREAE 5 ¥ K 1 CBER i 4 Bor-Phl-ES, F| T
40 Bor-Phl-ES Bt A7 A e . %5 FE 2| Bor-Phl-
ES B AT S A — BRI, SRR RIR
(4 Offifa et T 7% %%, 455 2R Phl-ES #
JiZ 1 Bor-Phl-ES # B AEAR IR IR 58 H A e 1 R4 o

R R SRR U AR, PR R 24 T AR P
B, R KRS <0, 1 Phl-ES AN Bor-Phl-
ES HERIi s TR R RBURECR . Phl-ES it
Ji2 F1 Bor-Phi-ES %72 2 J5 W35 2R 30 BH S5 (1) 47

SR GERRRERT, IR SEEUAR R B AN AR B 2R )
BH ¥ AE A5 5202, Bor-Phl-ES ¥ I% 22 B B AR T
PhI-ES #E/l¢, 7] HEZLE Bor-Phl-ES 4t 75t 5] A JIgi4
PER UK S NG SN P B AR A A1 R A, ) T 1ERE
AR Y S R E, 0 2R s BEL A 1
PR T Tk P 8141 Phl-ES, PRI 5 A T TR B 254
e, RIEKBAER « PhI-ES+ 10%0K F 5t B 7 1iT 1
KIHE—ERIRBEIR, ZRAERIKT Bor-Phl-ES
3l

TR L AUEE 80 BARIBENEH, N %
BB I sema ,  LE B AR B Hod BB E e oA
30% PEG 400. 7348 5 & pH 6.8 PBS (& 30% PEG
400) HHVAMEEE N (527.86+2.11) pg/mL, Al
XAt SR RBRHEL, Phl-ES B2, Phl-ES+
10%UK F ¢ /1 A Bor-Phl-ES %€ 1832 B 2. Q0 S Om
BIFF BB S0, ] BRI AR RS I T AR
BRI TRIE, Rk T & RBEMI; BRI —
SEFRRE B nl sz s E R B BE R, RT3 2
G RBE; BT P A B R A S
HARE B #E Y, BRIV, T
2y sk RRR IR BRI BE IR XU T R S5 M 5
VIR, R 2 RS, RdEmE
B BiE e,

Phl-ES+ 10%VK [ &t Fl Bor-Phl-ES B2 5
FCRALT PhI-ES &K, v REAR tH T 0K 7 Al iR £
R ZA P 458 e T I i B N %, B JE A 2R A FR
AR, BE— S T R R B B AR 1280, {254
WHIEE, $em T ABERE KRR
BAIME . BEIRAHL I P-FEE A RIBKPER), K&
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