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H OE BN A4S 2T RASRIR (Hyp-FI127/TPGS) F AL L H & T4, F R A MBI . ik XA BB SRR %
Hyp-F127/TPGS, f£ % B % 5 ¥ F= Plackett-Burman 5 %3% i+ 64 S s b | 25 4 Box-Behnken 4 5 @& % , VA (L4 B fo 8,25 3 4 F 534
A%, VAF127-TPGS fT & bb RACE 18] Hyp 4% 25 % 2 B &, RACH ) & T 2 5F 304k s WL 45 R K T 2 B4 Hyp-F127/TPGS 69 5L fi
M & F E A2 | § 5HoiE 3520 (PDI) fe Zeta W45 ; % 2% G IR (F127/TPGS) #9 16 R R 7R (CMC) \Hyp-F127/TPGS #944&
MEAAT A Fon HAE T, AR K RAER @ B AR A 3R Hyp-F127/TPGS BBl 45 v . 455 Hyp-F127/TPGS #9 &t 4 & T
2 F127-TPGS A2 2: 1 RALAT 18] 2 h \Hyp #4225 & 9 mg; 3 R IHIE S 364 R B 7, B4 Hyp-F127/TPGS #9 613} 5 4 (87.20 +
0.99) % ,#.25 % 4 (5.02+1.20) % , 5 FRMELA 4 £ 53 A 0.92%F22.39% ., #HRKTEIHICR A EBFENRR, LA BIF
TR R TFTERETERY , BALEALS AL, 4424 (15.02+40.16 )nm, PDI 4 0.092 + 0.031, Zeta &, 15 %
(—6.67+1.47) mV;F127/TPGS #) CMC 2 21 pg/mL, Hyp-F127/TPGS f& 4 °CF A% 4 /8 4444 52 ¥ R 4F ; Hyp-F127/TPGS #= Hyp *F
W i R AR FE S H) (66.30 +2.93) % (96 h) . (99.24 £ 0.27) % (60 h) ; Hyp-F127/TPGS = Hyp X 18 b 12 & 1 B39 A ROk, £-%
FOMCERAL R A 2 Wy e 35 R, AT A 09 2 M BORGaR B e A0 2 RO B & TE 4 (P<0.05 3 P<0.01). it HALHT
#% Hyp-F127/TPGS %] & L .48 % 7T 47 i %] Hyp-F127/TPGS B B2 R, e — £ A2 EAR 3 T Hyp 89 B0

KERIR AL RA YRR B & T8 M BOK 4 ; Plackett-Burman % 31 ; Box-Behnken v 52 0 3 ; S 1) 17 i AR A

Study on the preparation of hyperoside mixed nanomicelles and its intestinal absorption

ZHANG Yuhang, QIU Zhidong, QIU Ye, WANG Weinan, DIAO Yuanyuan, SHI Yuwen, JIANG Mengcheng,
LIU Weipeng, JIA Ailing (Key Laboratory of Traditional Chinese Medicine Active Ingredient of Ministry of
Education, Changchun University of Chinese Medicine, Changchun 130117, China)

ABSTRACT OBJECTIVE To prepare hyperoside mixed nanomicelles (Hyp-F127/TPGS) and optimize its preparation
technology, and to investigate its intestinal absorption characteristics. METHODS Hyp-F127/TPGS was prepared by thin film
dispersion method. Based on single factor test and Plackett-Burman design, combined with Box-Behnken response surface method,
the preparation process was optimized and validated using entrapped efficiency (EE) and drug loading (DL) as evaluation indexes,
F127-TPGS mass ratio, hydration time and the amount of Hyp as factors. The appearance and microscopic morphology of
Hyp-F127/TPGS obtained by the optimal technology were observed, and the particle size, polydispersity index (PDI) and Zeta
potential were also determined. The critical micelle concentration (CMC) of blank micelle (F127/TPGS), in vitro release behavior
and preliminary stability of Hyp-F127/TPGS were investigated, and absorption characteristics of Hyp-F127/TPGS were investigated
by in situ unidirectional intestinal perfusion model. RESULTS The optimal preparation technology of Hyp-F127/TPGS included
F127-TPGS mass ratio of 2:1, hydration time of 2 h, and Hyp amount of 9 mg. Results of three validation tests showed that the
EE of Hyp-F127/TPGS was (87.20 £ 0.99) % , and the DL was (5.02 £ 1.20) %, deviations from predicted values were 0.92% and
2.39% . The micelles prepared by optimal technology were yellow, clear and transparent solution, with good Tyndall effect; under
transmission electron microscope, they were spherical, complete and evenly distributed; the particle size was (15.02 + 0.16) nm,
the PDI was 0.092 + 0.031, and the Zeta potential was ( —6.67 £ 1.47) mV. The CMC of F127/TPGS was 21 pg/mL, Hyp-F127/
TPGS was stable after 4 weeks of storage at 4 °C, and the cumulative release rates of Hyp-F127/TPGS and Hyp control were
(66.30 £ 2.93)% (96 h) and (99.24 + 0.27)% (60 h), respectively. Hyp-F127/TPGS and Hyp reference were absorbed in each

intestinal segment, and the main absorption sites were jejunum

A FEETUA M B R R TR H (No.20210204004YY
No0.20200602034ZP) ; K A5 BR 25 R 2% “ A pk 2 TR ——F AFFL7
%I F (No.QNKXJ2-2021ZR26)

* W BRI . BF5E T 1 - v 2 0 R S T higher than those of the latter (P<<0.05 or P<<0.01).
E-mail : zhangyuhangxz@163.com CONCLUSIONS The optimized preparation technology of

1N = (e e YA BRI 56 7 ) i (0 P RE ST B B s N Hyp-F127/TPGS is stable and feasible; prepared Hyp-F127/
Bt & . E-mail:cezyyjal@163.com TPGS shows a sustained-release effect, which promotes the

and duodenum respectively; drug absorption rate constant and

apparent absorption coefficient of the former were significantly
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intestinal absorption of Hyp to a certain extent.

KEYWORDS hyperoside; mixed nanomicelles; preparation technology; intestinal absorption characteristics; Plackett-Burman

design; Box-Behnken response surface method; unidirectional intestinal perfusion model

4 22 Mk (hyperoside, Hyp) KRB AL G4,
JZ AT SRR, A VRTT O IS B PR
FERE B B PR EAE Y IS K2 1
RSN A= R BEAIG R RS2 ) T LI IR T3,
FR T T R Y, A e R 2 A I iE
PR W SIS 1002 P 2 A R P L ol R R0 TR L v I DR T
RO RCT-B Y K Hyp il 0BT 1) 89 f e 3 H: gy 3 Wi
W, X Hyp A= 0 FI B 3oy T AR A B L

VER—F B TR 25 R G0, KIS R AR /K HHRE B 425
TE R -7 G5 ke , NI SE BN B s 1 25 W i 2k,
R 25 1 1 RO A RGE AR . e e F127
(pluronic F127,F127) /& —Fi ABA %! = jix Bt tL 3R Wy
HAS M AEYEZ M ReRs e A itk A HAT
WLEE M A e w Pk, RE )z T AR W e 2 4
B, B2 1000 4E4E R E 3R A ( D-a-tocopheryl
polyethylene glycol 1000 succinate, TPGS) & HAT (0 £ 1
PP R AEA: R EBRHIRRERTIT A9, 2 L E & i 2 1A
B4 PR (U.S. Food and Drug Administration, FDA ) it
HEM LRIz —  FER ARG h T2,
TPGS HA R AE VR B REE , AT EE B K s A 22 25
VS AR L, Rl 2 P ] P WE & 1 (P-glycoprotein, P-gp)
HNHEZE RS TR LA 259 (W RE 1™ A9 B UOR:
Hyp #X A F127 #1 TPGS H, 3% [ Plackett-Burman (PB )
52 55 % 1 Fil Box-Behnken 1% 11 (Box-Behnken Design,
BBD) i b7 [ ¥ L Ak Hyp 1 & 44 K i W (Hyp-F127/TP-
GS) 1yl 25 120, X Hgb A7 B s A 5 WIS, 3 2ok K B
T 1A 5 i Ji 9 AR TR SR AN Hyp-F127/TPGS 1 Ji7 18 W
WCREME: , A Hyp il 51 0 2E— 25 Ak & A RS2
I
L1 FENHE

AW FE BT B AR A LC-15 /5 30 A 8335
AL EHEALAE B (H =) A BR A 7l ] Zetasizer Nano ZS90
AU R B AX (9 5] Malvern 23 w] ) | SpectraMax Para-
digm B Z T ERFHR AN [ 4% 401 (B ) A RRA FIT .
JEM-1200EX 7Y 7% i HiL 7 ' 73 5% (transmission electron
microscope, TEM) ( H X JEOL /A 7] ) \DF-101Z FIZE K
H I m BE ) B FE A ( LR A AR AR A )
KQ-500B HYR 5 i v vt a (R 1L T A (AR A BR A F] )
Sigma 4K 15 % 5 25 32 VR 2 O ML (T2 [E Sigma 24 ) |
MD200-2 T WA (AT BB AT BR A ] ) \RE-52AA
Rl 7 g ( R R AEARALAR ) ) \BS100-1A Y fH
T (e AR A IR A R & o
1.2 FEHRBSIAF

Hyp % B8 it (L5 AF2020041503 , 2t if =98 % ) 14 [
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BRI IE A R AR BR A W) s F127 (45 RA0213008)
TPGS (It 2 RJ0210731) ¥4 [ 74 22 Bk A= W R 5 A BB
N R AT (S S15GS161316) 4 [ _F i 5 2E PRk
FeAT BR2S | 5 B iR — & (L5 20190219)  JE /K B R &
AN (HE5 20200106) VEALHR (445 20190215) bR
(#1t'5-20200210) X0 A [E 25 4L H AR A IR A F] &
JIE R B 4R i A, FLaR i 38 R A B gl oK Sy
ZEIRIK
1.3 SRz

AHIF 5T i FH 5256 380~ SPE 24 it SD R R, i
Jg 2~3A 1 R K 180~220 g, Wy [ K i 7 52
WS EARA RS A], A - VT HiE Sy SCXK-
(#)2020-0002, A58 I RAKFEPEZLRKFhYe
PRz 51 23 HAZALME L HES R 2021199,
2 FiEEHR
2.1 Hyp-F127/TPGS Kyl

K FH v 543 i ) % Hyp-F127/TPGS. 43 5Pk —
SE B 1Y Hyp X R 5 F127 1 TPGS ¥ TN i v, 75 (3
%250 W, % 50 kHz, T [A]) %5 f# 5 min, & T 100 mL #fi
FEM R, F 45 CoK I s FE e i 2% & DL L B WL,
HETEEEIE N — 2395 SR R E e
FE S TR CE D) h %, A AT EC S pH
(7.4 + 0.1) B B2 £ 2% vl % (phosphate buffered saline,
PBS)3 mL, F 50 C KM, FiF 4 CFLL10 000
r/min B0 10 min, B FIE R, 22 0.22 pm A FLIE BEE LT,
Bk, [k 4 & Hyp 925 FUBOR (F127/TPGS )
2.2 HypZENE
2.2.1 BIEEMF A% Agilent ZORBAX Eclicpase
Plus C.s(250 mmx4.6 mm, 5 pm) ; i sIAH A 2 E-0.1 %
PRI (18:82, V1Y) s Kl i 1 4 360 nm; 134 30 °C 5
TN 1 mL/min; HEAFI A 10 pl.
2.2.2  VEWAGHIE (1) X BE AL I - R 2 AR B Hyp X}
AL ity o B ) 5 B JBE O 0.100 5 mg/mL ) Hyp X
HESR VAT (2) B V5 2 1 T SR R < G 3 RS BT
il Hyp-F127/TPGS 200 uL, ¥ F 10 mL A , i H
IE R, H AP 10 min, FHEEE A, #8557, 420.22 pm AL
UERE LT U8, RIAS . KA BT F127/TPGS, [R)3: il &
25 IR W
2.2.3 JFEEEEEE H 2020 4 MR E 24 ) (D)
LIPSl B2 23

(1) E @5 o0 BIFE“2.2.27 TR J7 v 45 % B
i IR RS R RS, e 2.2.17 T 1 A5
BEE L R aig i 25 R WE 1. RE LR, TRz
AT, Hyp (i i 2 54y, B F127 F TPGS X H:
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M2 TE T (2) LM RH L R H W R2.2.2(1) "I
T Hyp i B8 3 W, i A HR s i) g 5 VAR R 43 Sl Dy
80.40.50.25.25.125.10.05.5.025 . 1.005 pg/mL FY £ 51 %
HER . BL2.2.2(1) "I X} SR I VRORT 3R R 51 %)
PRV IR, #2221 T (a3 SR AR DN 22, LAV 1T AR
YA (Y) Hyp ot i B A A Ar (X0 2l bR i 28
5 Hyp B £&PE 115 )7 72k Y=20 893X — 2 396.5 (R*=
0.999 9) , $2&/5% Hyp Ao I ot £ ¢ & A 4 i T 1.005~
100.50 pg/mL. (3) K5 % B 2.2.2(2) "3 R Jy il
AR SR, T 2.2.17 01 R (A3 A A T HERE 6 1K,
15 Hyp I TAIFR A RSD 7 0.25% (n=6) , W% Jr ek 2%
B R (4) R MEREL 4592.2.2(2) "W R kA7
2 6 Uy HEIR A, T 2.2, 17 30T (83 SRR 5
1O T BUFRA LA BH B 5, 15 Hyp & =
FRSD 4 0.97% (n=6) , £IZ ik EE M RIF. (5)F
FEPEFZ L H2.2.2(2) "W NS, /00 TR
B 0.2.4.6.8.10.12.24 48 hE#2.2.1 73 T a3 4%
PSRRI 5E |, 5 Hyp 0 T AL RSD 4 0.68% (n=9) , &
HZFE S AE 2500 T CE 48 h NFa M RLAF . (6) ke[l
WA B8 AT B9 M & B Y B H T R Y
Hyp-F127/TPGS ¥ i (0.02 mg/mL) 45 1 mL, #% i i Lt
0.5:1,1:1,1.5: 1435 A Hyp X B8 547 0.1.,0.2.,0.3
mL, #% “2.2.2 (2) " W0 T J7 35 i & A5 5 U, PR
“2.2.17 TN A SRR A o AN T MR A T
A& 30y, AR 2 AR B 24 100.35% (RSD=
1.01% ,n=9) , FHIZ 7T LR JE R AT

125 Hyp
10.04
> 754
g
S 5.04
2.5
0 ! L
0 25 5.0 7.5 10.012.515.017.5 20.0 22.5 25.0 27.5
t/min
ARSI T
8
6 H
> yp
E4
S
2
0 fr
0 25 5.0 7.5 10.012.515.017.5 20.0 22.5 25.0 27.5
t/min
B AR
17.5
15.0
12.5
>
= 10.0
S 75
5.0
2.5
0

0 25 5.0 7.5 10.012.515.017.520.022.5 25.027.5
t/min
C28 [ BEREWR

Bl Hyp2ENEERMEZRNSHRERIEE

HEZED 202245 33 5 101

2.3 BHEMFHENE

F42.2.2(2) 73T J7 P o A A A R, R
“2.2.17 0T gk SR UERRIN A2 |, 153460 35 2R (entrapped
efficiency, EE) : [EE (% ) = i % b Hyp B9 it &/Hyp $ 24
#x100%].

¥ Hyp-F127/TPGS B T —80 “C k4 ff #ii% 3 h, jik
AL T LR <—40 °C, BE25 <20 Pa)12 h )5
B B B d, B R R T8 o FRE R IR R T
2 mg, BT 10 mL &N, i AGE & B A 10 min
VISR AR 2540, PR R G 2%, #8250 , 48 0.22 pm B LB A
YEAT, 472,217 WUR R SRR E L T 2 &
(drug loading, DL) : [DL( % ) = V< -} s H Hyp 1) )i it/
IR IR 1 B < 100 %19
2.4 PB4 Hyp-FI2T/TPGS HI & EE
EIES S
2.4.1 PBEERBEIT ZSHEBAMRY Y, LLEE NHE
805, X F127-TPGS it b SR 5 e (LA k4
BLEETE) Hyp 8255 AKABIRIE KL R 24 7 5 R
EEE KEWNZKEY P EAEI R, R&iE
F127-TPGS fiim b R 2: 1 B A YR 4 50 mg/mL
Hyp #2455 4 9 mg JKALIELEE 4 50 °C KALIHAE] R 2 h,
PIHEAT IR 22 PB S it AR PR R R 25 0, R
Mintab 18 #4131 PB 5256, UL EE(Y) A AR, %54 i
e Y 5 4R K [F127-TPGS it [ (4) RA Y Rk
£ (B) Hyp #2512 (C) JKALIRE (D) JKAkEE] (E) 1k
BEVERAE, ARG 2K, B K (+1) AU
(= 1), FACEL AR 1.5~2 %, PBLERIAIT
FIR R 5KV LR 1, SE B A 2R S 25 R L% 2,

®1 PBEWIZITHERSKE

KT 4 B/(mg/mL) C/mg D/C E/h
-1 2:1 40 9 25 1
+l 411 60 15 50 2
F2 PBEWIFITHIRHIEER
Ei A B/(mg/mL) C/mg D/t E/h Y%
1 41 40 9 25 | 7935
2 41 40 9 50 2 .73
3 4:1 60 15 25 2 65.69
4 2:1 60 9 50 1 86.94
5 41 40 15 50 2 65.70
6 2:1 60 15 25 2 7532
7 4:1 60 9 25 1 79.68
8 2:1 60 9 50 2 8271
9 2:1 40 15 50 | 83.18
10 2:1 40 9 25 2 79.84
11 2:1 40 15 25 1 80.50
12 41 60 15 50 1 73.46

2.4.2 ¥HEHr R FH Minitab 18 #5044 3¢ 2 5256
A5 BT AL 53 A, 45 2 [BHE D7 #2528 Y=0.770 08 —
0.044 074 + 0.002 92B — 0.030 33C + 0.002 78D —
0.035 10E, ZMERI R* A 0.983 8, Fe W A& 3 LI
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W IE P AE 230 (R%g) R 0.970 3, A BH XL R %35 T
97.03% WA NVAE . HH 7 2253 B4l 2R (3R 3) Al A, F ARG 56
1) P<<0.001, Ui Il iZ BRI FE e 112 b AT 1 &4k, Rk
B T ELA R R R . R Minitab 18 F /44
AR E ALY I B2FE (Pareto) B (& 2A) FIEZSE (K]
2B) QERE R 5 bR IChRic) , 456 20 s i
AL, % EE S8 R R Z 4K T F127-TPGS JE T
JKAR A Hyp £ 24548 (P<<0.001) , T K AL T EE FNER -S4
JR R X EE To B & 20 (P>0.05) .
#3 PBEWIZITHAESTER

iR Al REEOEETR RRROESRELINOF P
i 5 0.0493 0.0099 786 <0001
4 | 00233 00233 17212 <0.001
B | 0.000 1 0.000 1 075 0419
c | 00110 00110 8155 <0.001
D | 0.000 1 00001 069 0439
E | 00148 00148 10920 <0.001
WERE 6 0.0008 0.000 1

BHE 1l 0.050 1

ES
KA ]

0 2 4 6 8 10 12 14
FRUEALAU;
A. Pareto [¥]

- 504 uC
b 30 =g

wA

—15 —10 —5 0
FRAEALAL
B.IE&E

2 PBELIGIEITHIERAE L 3N Pareto B F0IE S E

2.5 BBD IR E ALK Hyp-FI27/TPGSHIFI&ETE
2.5.1 BBD il 78 PBSZIG O ELAE [, DL EE(Y)
FMIDL(Y.) AHPER TR, 2 KA N 50 °C R AW R
IR R 50 mg/mL, PR HAY 34X BE A B i
K Z[BI F127-TPGS i [ (4) KALATE] (B) \Hyp $£ 2}
1 (C) 1T 3 Z 3K /BT 58 . BBD SR i1
R 57K W 4, LR L HE S 45 R L& 5.

2.5.2 BBD LI BIHEHE 1 ff ] Design-Expert 12
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#F4 BBDEZIZITHIERZESKE

KE A B/h C/mg

-1 111 1 6
0 2:1 2 9
1 3:1 3 12

R5 BBDRWiZITHLHEER

i) 4 B/h C/mg /% /%
1 11 | 9 69.18 390
2 301 | 9 7542 296
3 21 2 9 §9.82 5.14
4 B 2 12 5829 493
5 2:1 3 6 6027 232
6 21 2 9 88.45 502
7 301 2 1 5091 286
8 21 2 9 86.96 494
9 11 3 9 66.78 381
10 31 3 9 67.10 378
11 21 3 1 59.73 445
1 21 | 6 70,34 wn
13 21 | 12 60.75 317
14 2:1 2 9 8175 497
15 11 2 6 4993 192
16 21 2 9 90.50 513
17 3:1 2 6 65.06 25

AT 5 Bl A T T AT AR B Y Y R 20
2B R4 90 - Y =88.70+1.794 — 2.73B—1.99C —
1.484B —5.634C+2.26BC—12.904>—6.18B*— 19.75C"
(R*=0.996 3,R%;=0.991 6) , ¥,=5.04—0.314+0.20B+
0.74C+0.234B — 0.67TAC+0.42BC — 0.774* — 0.66B * —
1.21C*(R*=0.992 9, R%;=0.983 8) . X [l I )y FL 47
TN AR INFE 6. TR, B EERLE) PN T
0.000 1, 1 BB LA G it 24 Lo RPLIH) P>
0.05, LIRS E B, EE DL R%, 7354 0.991 6,
0.983 8, Pt I A Y 5 IS e L G FR B R AT, LA 4R
SR, AT T A A B T2 o R Design-
Expert 12 55 {22 ] 45 i 24 P 0 — 2 i [ g 1], 235 5 UL &
3.4, M3 EAFTR, A5 CHRZE EAE AR, %5
AU RAGIEIE . A4l Design-Expert 12 304X} ik
TR Z TR A RER A i e T2k :F127-TPGS
i 1.923: 1 KABAE] 2.014 h Hyp $25H 9.349 mg.
FEL AT SR T i) EE 4 88.00% ,DL 4 5.14 % .
2.6 wMAAFIZHEIE

AR R T 45 5, 455 S B T2l ik, i
PLF127-TPGS JF & [ 22 1 K AL INHA] 2 h Hyp £ 2558 9
mg I T 3R UE LG . 450 8RN, 3 IRIIESL K45 EE
(87.20 +0.99) % , DL 2} (5.02 + 1.20) % , 5 4 1 F5 30 {1
B 22 43 SR 0.92% F1 2.39% , B BB &b 5 1.2
R AT AT o
2.7 Hyp-F127/TPGS KR E1EM
2.7.1 JEAMES Hyp-F127/TPGS R & {0, , ¥ 15 % W ;
TEBOCRRS T, 7 AT 0L — 4500 S e i, oA R4
)T I8RO0 (B 5A) o kR i B 2 1 mg/mL, B 10 uL
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%6 BBD LWt AERER(Y)

JiERR it A iE F P
JEl A 3005.48 9 333.94 211.83 <0001
4 25.60 1 25.60 16.24 0.005 0
B 5949 1 5949 317 0.0005
C 3168 | 3168 2010 00029
AB 876 1 8.76 556 0.050'5
AC 126.68 1 126.68 8035 <0.0001
BC 2048 1 2048 12,99 0.0087
£ 700.73 | 700.73 44448 <0.0001
B 160.58 1 160.58 101.86 <0.0001
¢ 1 642.04 1 1642.04 104157 <0.0001
T 11.04 7 158
SR 255 3 08495 04004 0.701 6
e 849 4 212
At 301652 16

#®7 BBDEWIEITHAEDHER(Y.)
TR FHH Ll ik F P
[ 19.81 9 220 108.80 <0000 1
4 07442 1 07442 36.80 0.0005
B 03240 1 03240 16.02 0.0052
¢ 440 1 440 2734 <0.0001
4B 02070 1 02070 10.24 00151
AC 178 | 178 88.12 <0.0001
BC 0.705 6 1 0.705 6 34.89 0.0006
£ 248 1 248 12263 <0.0001
B 183 1 183 90.69 <0.0001
¢ 622 1 622 30733 <0.0001
T 0.1416 7 00202
FAR 0.1082 3 0.036 1 43 0.0057
iR 0,033 4 4 0.008 3
Ait 19.95 16

3.00

2.50

IKAGE E]/h
g

—
w
(=}

T8 T H 1, #0810 min J5 W E 24086 5, B IS
FR YW 10 pL g 1 min, WoEZ R YW, BT, & T
TEM F W%, A W, Hyp-F127/TPGS £ 3kIE , Akl , B
Aotk oAl s (K 5B).

2.7.2 Kife LA ETE RO Zeta AN E B Hyp-
F127/TPGS ifi 5 , JIN /K& &4 B, SR ORI AS0m)
IZAK R RIAR 22 HiHEFE £ (polydispersity index,
PDD) il Zeta Hifvi . S55ER PRI ARIAR R (15.02 +
0.16) nm, PDI 3} 0.092 + 0.031, Zeta HiL{ii }y ( —6.67 +
1.47) mV, £ ILE 6

2.7.3 WAV M E K F127/TPGS il PBS il %
BT B4 500.,100.50,10.5.1,0.5.0.1 pg/mL [ i 5
W BUIRTRIEJE 2 4058E B Mo ehnicy , N i
i I 1 5 B S ol 1x107° mol/L i Je B 4TIR »  TEk# o
PEMIR I _FiR e B 207 7 0.1 mL, AR AR,
6 DN B4 2 58 4 o RS TR 49 391 i A TR 1 e 1
0.1~500 pg/mL BRI 2 mL , {EREG 514 N S i
12 h DAk, FHES ARSI 5 2 Snm BE GO I 550 nm, &
S 630 nm) , 25 R WL 7, B TR R R4S
T , For JE 5 2118 5 ot Wt Jsg o I Y 5 114 8 v 14
SR, A5 S AR 28 5 B K F127/TPGS F Il U o e Jis
(critical micelle concentration, CMC) , }y 21 ug/mL, $£/~
HHA BRI AR

2.7.4 WA EMESE: W3 Hyp-F127/TPGS, & T
4 CUKFAPAEAE 4 T8, 3 FHCE S5 0.3.5.7.14.21 .28
T W B LA IAR 2, 22,37 350 F 7 0 5 1L EE #1

EE/% EE/%

1.00
1.00 1.50 2.00 250  3.00 1.00 1.50 2.00 250  3.00 1.00 1.50 2.00 250  3.00
F127-TPGS Jii i Lt F127-TPGS it It IKALET [E]/h
AHFEASHEBH LA B.HE A H5HE CEmkE C.HZE BHHZE CHEmLkE

EE/%
EE/%

0 .
e, 150 : LA
g, 100100 1-2‘127,1?68ﬁ 2

6.00 1.00 ¢\21°

EE/%

2.
2.00
150 - xpG®

D.[FIZ A 53 B =20 i €] E.RZE A 5HEZE C =2t ) imi&l F.H % B 5% C =4k &l
3 BEZEXEE f2MmEY %S 2k B R0 = 400 iz m E

T2 20224F55 33 5 10
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DL/%

DL/ %

DL/%

—
=4
(=1
(=}

Hyp %2} iit/mg
©
=)
=3

8.00
7.00
: ; 6.00 +—
1.00 1.50 2.00 2.50 3.00 1.00 1.50 2.00 2.50  3.00 1.00 1.50 2.00 250  3.00
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