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Preparation and characterization of polymer mixed micelles co-loaded with
homologous components of puerarin and daidzein
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Abstract: Objective Based on the self-regulatory effect of solubility and permeability between the flavonoid components of Gegen
(Pueraria lobata) found in the previous study, Pluronic F127 (F127) and Solutol HS15 were used as carrier materials to prepare polymer
mixed micelles of puerarin and daidzein co-delivery (PD-FS/PMMs) and their lyophilized powder to achieve co-loading of homologous
components. Methods In this study, PD-FS/PMMs were prepared by thin film hydration, and the stability of PD-FS/PMMs was used
as an indicator for the optimization of the prescription process. Proton nuclear magnetic resonance, transmission electron microscopy
and laser particle size measurement were applied to characterize the physical properties of PD-FS/PMMs, and the release of the drug
was investigated by in vitro dialysis. To further enhance the formability of PD-FS/PMMs-related oral formulations, PD-FS/PMMs were
lyophilized and the type and dosage of lyoprotectant were investigated based on the appearance and re-solubilization effect of PD-
FS/PMM:s, and a performance characterization study of the lyophilized powder was carried out. Results The results showed that PD-
FS/PMMs were successfully prepared with an optimal prescription of 80.98 mg puerarin, 3.46 mg daidzein and 200 mg carrier, of
which F127 accounted for 77.30% of the carrier. The PD-FS/PMMs were prepared with a rounded appearance and uniform particle
size of 18—20 nm, and the in vitro release of the two components did not affect each other. The optimal lyophilisation process for PD-

FS/PMMs was determined to be 40 mg/mL glycine as a lyophilisation protectant, with the lyophilised powder form being
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predominantly flake and with good re-solubilisation. Conclusion The study not only solved the problem of co-loading of different

hydrophobic components, but also achieved the preparation of co-delivery micelles of homologous components, and laid the foundation

for later in vivo studies and clinical development of oral antihypertensive formulations of puerarin, and provided a new idea of co-

delivery component screening for the design of co-delivery formulation systems aiming to improve the low bioavailability.

Key words: puerarin; daidzein; co-delivery; polymer mixed micelles; lyophilized powder; self-adjusting; homologous components;

thin-film hydration method; in vitro dialysis; formability

REWIRAHK (polymer mixed micelles ,
PMMs) Hi 2 Fak 2 Fibh ERsErER A AR
B R, RE—REVIEIR (PMs) g,
AMAG R4k A& T B— PMs (A A, HIRE T H 2
MA R BEFRIEA AR A 5k 315 e
71 FasEtE, HEERI A X B ImiE R,
LA, BT PMMs [FRLARIEH <100 nm, AJ @40
L PR A R B A FE AR AL, TR 35 P S ek 2 o
B2 RENE, PMMs FIH S22 25 L1 At
SR IH 245 2 DI N 280 B AR, (B SR8 IR 1%
SRR, # LR 1A 2 N A INER S F 2507
2, G AT IIE R R I REIE Ry, B SRR AR )
IRy, AR AR RSy, HB v B AEE
25 R S ER M AN ER T AR, ST, SR
F PMMs S 3L B35 s 73 358000 1R AE A FEAR )
23R T RSB A T LR

FIRE (puerarin) & B MR 1K 32 B AP0 1 1 o
Z—, BATZMZEN, WinEY skEE, kKA
THRIT LI BIR SRS, HATlER ER SR E#
HIF) B VES T, ERIHAFEE LA R N6,
R IR 2R RN B R 2 — . SR, &
WREJETHEMZFNTF 3R RS IV R0, sgm
FUIR AP F R R VA R B BBE Y, e
BEIF R — Tl G [ I o603 VS A B B B B PR ) I 2 &
Gt AU AT ST RS2 B S5 A Y KT T
FU T B ARG YT e L AL, R TG v e 2 it
DUERE L RKEHIC (daidzein, 74'- " F 7%
il ) 350 B MR R HE I TR A R P RS 21 1 B A 0100, []
N PR ZH ) TR 7 R B R S o B AR =
BIEMEAIEER, Bk, 2K R 2 FrFEJER
T R —#k, AESCE SRR NEWE & BE
PRI R SEIR 252 IVE A (E2 BT8R R I AR
KB ZREL (gP) N 0.480, T KEFICHI 1gP N
2.836, BiKVEZEFHAK, WHRE—FRe RN LS
W& 5 KGIHF e,

YT AR A R 4 T s VI 407
(Pluronic F127) Y 15-F2 M AR K £ —BEHR

(Solutol HS15) HJEHVE A KA (mixed micelles of
Pluronic F127 and Solutol HS15, FS/PMMs), 523
TR R R — 2R a0, i 4G T
P15 5 Fh S8 RAE F BHIESL T FS/PMMs P 8% ]
TAEAR R B KFRE R G0 A, NS BE K 1 22 S7
BRI 25 g 4t 7 n REISY . BT Rkt ot R
fi, ASZEG L FS/PMMs E N iA ] & Stk SR &%
5 RS0 #EZ R (mixed micelles composed of
Pluronic F127 and Solutol HS15, PD-FS/PMMs), I
ST T2 FIRE, SRS IRE
('"H-NMR). &5 F 245 (TEM)D 50tk
SN BAE AR TT 20T i) B R 2 R R AT ) B A R
RAE, FEIBISARINETIE R AP E L. ILAh,
T I PEE TR O IR ) R R, R
A T % (0 e AR O T R T L 2 e S RALE
9 WA e B R 25 1 1 e P ) 70 (0 Ak I 9 S5 i
PRIT R B 5E Al
1 {EEHH
1.1 Y&

Waters 2695 S RBAR (184, 55 B IRERE A
H]s N-1300 AU 28 kA, il 5% B AR A PR A F 5
SCIENTZ-12 BIAURTIENL, T B8 Z AR
WA RAF; Nano-S B 5y /R SCYPRRLEA, HoE L
IR AT Bruker Avance 11T HD 600MHz Y% i 3
PRIEIEAN, Hit Bruker A ; SU8010 A #kd7 Ak it
3 T B8 (SEMD. Hitachi MC1000 %Y 557+l
S, HASH LA T]; Tecnai G2 BB T B4R,
FEFEEFEH R TTT A ; Spectrum Two %4 i H -
AR 2T AMEREAL . Diamond DSC #Y 2R #1938
AL, SE[E PerkinElmer A H]; ZRS-8G AU BEVE H
0 RRREFHEAR AT .
1.2 iRF

BB, 15 110752-201816, H[E & &
ZiRET A, R =98%; HIREFERZ,
fIt5 18082401, AL IEEAEMFAFGIRAH], i
BHE98%; KEHTFEZ, #it'5 20005-201808,
B DS EMRHE AR AR, ESE=97%; K
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GO IR, b5 18022808, HUHER M AR A
RERAF, FHESE=98%; JHIKIPUH 407 (F127,
fit'5 GNC06921B). 15-% Ffifi 5 IR % £ — ¢ i
(HS15, it'5 17600947G0), fEE R A T %
BE, b5 20191116H, Juf@EMFHEARAR; H
FalE, b5 C2002155, B T AALRH R AR A
T FLME (kS DO80SA). D-ifFEFETL/AK (b5
S0425A), ERLHEMEARGR A HAR, s
G8200, ZKERHHCAHMRAA; wEHE, b5 57-50-1,
TR ZEARF 5 2R L -B- 2R MG, LT
RH167889, % BB A HRAF]: /- HEE, 7o
BERlER A IR A E; i . it FEE, £E
KA

2 FAEEHR

2.1 PD-FS/PMMs Kyl &

K FH R KA, 23 BIFRE 80.00 mg BIHR

3.00 mg K& 176.160.00 mg F127 1 40.00 mg HS15
BT 100 mL FEJREEHEH, M 20 mL FEESE 495
fRJGLE 40 °C. 50 r/min 25 N heZ%, i e 1%
PRIERE, HA TR AR 10 mL FHgEK
PRPE 5 min KAL, T 0.22 pm Sl A gk i B 5 i
W, BN
22 BIRZREZRERNE
221 KA AN RIFESE 00G-4252-E0
CisHE (250 mmX4.6 mm, 5pm); ZEFEUEH, A
FHN -0 1% R K16 © 84); HEFERE 10 pL;
FEIR 30 C; AFAE 1.0 mL/min; &K 254
nm, HERERELLIER R 1TE N 10 000,
222 HRFBREIUTHE EH% L PD-FS/PMMs
Ja RN E B R & &, JFK PD-FS/PMMs JHA
25CHEEAS, £548h JFI BB T SR R &=
ME o

HIRFBRE=ENRRAEREZRE—48 h 5RK
W AR R RN ORI B AR R T
2.3 PD-FS/PMMs 5 RFl& T ZEE XM
231 BREFEH USHRRAEEGKHKT 4802
TNV TRFR, EEERRKEHITHE (1.00,
2.00. 3.00. 4.00. 5.00mg). HIEME (60.00.
80.00. 90.00. 100.00. 120.00 mg). F127 i &/ %
(10%-~ 30%-~ 50%- 70%-. 90%). JiE7&HEE (20.
30, 35. 40, 50 C). HEHZE (10, 20, 25. 30,
40mL) 5 ANMHZEXT VP ARFR BRI, PREFH] T AR
AR KA (TR R OB AL, fREF

“2.1” Tirh i % PD-FS/PMMs (1) HAB AR, ik
H 521 PD-FS/PMMs S K I 3 ANRIE, gl B [ 55
56 DA 2 7K1 I R AR AR A

AN A FRLIR 3R SE R RN R K SE T BB A 4

BN (5.86+1.21) %. (4.694+0.30) %. (1.40+
0.67) %-. (2.28+1.62) %. (5.36%+1.23) %, ~H
FERFEHEBIRES NN (3.1110.94) %. (1.89+
0.80) % (2.84+0.41) %, (3.79+0.74) %. (2391 +
2.79) %, ANF F127 i BOS I 700  (3.79 £
1.71) % (5.961+1.88) %. (5.18%+2.06) %. (1.71+
1.35) %. (4.55+0.60) %, NFEIEZREEZSBRE S
WA (1.56£0.31) %, (1.78+0.28) %. (1.54+
0.48) %. (1.4240.33) %. (1.66£0.29) %, A[A
HEEHEBRES 5N (1.40+0.10) %. (1.60+
0.20) % (1.5440.40) %. (1.39£0.21) %. (1.49+
0.29) %. PHRERLWER LN, KEHFTTHE. &
MR A& F127 2540 3 MR ERR P E iR &=
BIRZEF AR, T e 28 i AN R I FH oo T AR
BRI SR .
2.3.2 Box-Behnke il -Ma B AT H
Design-Expert 8 #ff, R4 FHRREZLLR, ®IK
20 PD-FS/PMMs EIR%H (V) HKM) 3 NMHERE
WEHE (XD KEHIGHE (X F127 liEs)
(X3 ATk, H Box-Behnken M 3 [
ER AT — AR, ISR S R ILE 1.

FIH Design-Expert8.0 Guit-#k %38 1 £ididt
AT T, BT ER RS IRER N BB,
i Y=7.419 2—0.181 45 X;+0.199 05 X>+
0.026 338 X3+9.247 74X 1073 X1.X,—2.990 12X 107*
X1 X5+5.692 28 X 107* XoX3+1.467 42X 1073 X2+
0.062 2 X,2—8.205 53 X 1073 X32.

XA BEAT 7 25 00 W B R AU 2R B
RN 2 s, P=0.000 8<<0.05, i HHiZiA 5615
BHEAREEZE S, HAREIHRMm P=0.222 5>
0.05, LiREMZESR, WHRMINERE R, BT %
SR EE R AT, XV RETR L, BIRREE
RIERIFFCE R (R 409514, FIFIZAEAY
AT DAREUT (A I8 55 DR 2 NAE 2 (R IR R R HRE
KIE R (Rug?) N 0.888 8, i HHiZAH Y RE i FE
88.88% M SIAE AR AL, R BZA S5 HAR &
R, LI REN. EFTIREUY 3 MHEFEF, Wil
FHEMKGH CHEN S REA BEEm, %R
X 25 SR K/ INE Y A B AR R > K G o
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B >F127 i &5 4.

K1 B T & ERAH AR 3D i
7 g 1T P, AR UL B R 20 A R R B AR
RBIREM52M . FH Design-Expert 8.0 481t
PERAEENATTHRE, LR R B IR a1 211 &
BT %A N EIRZ & 80.98 mg. KT H THE

4 3.46mg. F127 RSN 77.30%, WM TE
REBREN 1.03%.

233 FAELTTIRAE  ARIERALE AT T AT
HAESWIIOUE, AT T2 AT 3 T ER
FIBIRFRINE S5, I P SL A FME 24T
AL, TP A (Y AT AT

# 1 Box-Behnken & it-lgN H AL RAFS LR

Table 1 Arrangement and results of Box-Behnken design-response surface method

WIS Ximg  Xomg X% Y% |5 X/mg Xomg X3/% Y% RIS Ximg Xomg Xi/% Y%
1 60 (1) 1.0(-1) 50(0) 2.77| 7  90(0) 3.5(0) 50(0) 1.76] 13 120(+1) 6.0(+1) 50(0) 9.85
2 60 (1) 3.5(0) 10(-1) 3.18] 8  90(0) 1.0(-1) 90(+1) 299 14  90(0) 3.5(0) 50(0) 2.72
3 120(+1) 3.5(0) 90(+1) 7.02] 9  60(-1) 6.0(+1) 50(0) 3.76| 15 120(+1) 3.5(0) 10(-1) 17.29
4 90(0) 3.5(0) 50(0) 3.17| 10  60(-1) 3.5(0) 90(+1) 293| 16  90(0) 6.0(+1) 90 (+1) 1.60
5 90 (0) 3.5(0) 50(0) 1.10| 11  120(+1) 1.0(=1) 50(0) 31.81| 17  90(0) 1.0(-1) 10(-1) 4.57
6 90 (0) 6.0(+1) 10(=1) 2.09] 12 90(0) 3.5(0) 50(0) 1.26

*2 BEERREEARBAMAEST

Table 2 Regression coefficients and variance analysis for each factor

FEFRF WEVHFM AME B FE PE BEM|7ERE REVFHFM ABE ¥WH FE PH O BEK
ei) 21.72 9 241 1521 0.0008 #KE#E| X° 7.34 1 7.34 4630 0.0003 #i@#
X 9.01 1 9.01 56.78 0.0001 | X2? 0.64 1 0.64 4.01 0.0852
X 1.43 1 143 9.04 00197 B%F | x3? 0.07 1 007 046 05205
X 0.59 1 059 3.72 0.0952 k2 1.11 7 016
XX 1.92 1 1.92 12.13 0.0102 &% SAUT 0.70 3023 227 02225 AEE
XX 0.51 1 051 325 0.1146 R 0.41 4 0.0
Xo X 0.03 1 003 0.08 07833 KR 22.83 16

= <
g s
5 X

72

Xi/mg
1 F27ttfil. BREAEMATETAEXNEIRZERENT N hEEMEFSZLE

Fig. 1 Response surface and contour polt for effects of ratio of F127, amount of puerarin and daidzein on leakage ratio of

puerarin

BIRE%

X5/%

108
Xo/mg

X\/mg



= 1008 »

¢EH 2022628 $£53% B4 Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 4

53 FREL 80.00 mg B E . 3.50mg K& 1t
150 mg F127 A1 50 mg HS15 % 100 mL [FJE B+,
BN 20 mL FEEE 2B S 7E 40 °C. 50 r/min 2%
PERTRZS, AEHBRENE T, SE . W
10 mL P AUKIREE 5 min K40, W43 3 #Hik
PD-FS/PMMs 1 & R £ B % 770l 8 0.96%
0.95%-+ 0.97%, “F-¥JN 0.96%, RSD N 0.85%, 5
FS ML (1.03%) MIELIE R 25, RIFFTEET
() B TR IO P A U
2.4 PD-FS/PMMs HIZR1E
2.4.1 K254 & TEM W% K PD-FS/PMMs Fi
BRE U, BUEEE TARamt, H9R
SRR 5 Hoki 4% . K5 PD-FS/PMMs i 10 1%,
B 10 uL W EBA SRR S M F, §#E 3 min J5
FIEAE T2 4 PD-FS/PMMs, TN 1%E45 0
W TAMN L, Jett 3 min 5 AU L £ 4 PD-
FS/PMMs, HiRT1E 24h, HBERELETIREE T
TEM FEEs), g5 041 2 Fiow, PD-FS/PMMs i
BoAis], #£ 18~20 nm; TEM %53 E75 PD-
FS/PMMs £ [HERIE, EATEH,
2.4.2 'H-NMR &M B 1 mg BREMNKEH T
A 3 mL A AK A ARG RIS, 73 B 1 mL
BRBSRE . 546, BEL 10 mL KR
JE BB rh, R A H KA, RIFEEUH 1 mL %2
R . R R EET "H-NMR (600 MHZz)
farel, g5 3 fros, B RELFEARAE o
6.87 (H-12, 14), 7.26 (H-11, 15), 7.95 (H-4)ZEN EH

2l

0.1 1 10 100 1000

10 000

2 PD-FS/PMMs HIRIf253% (A) #1 TEM & (B)
Fig. 2 Particle size distribution (A) and TEM images (B) of
PD-FS/PMMs

3 BiRE (A KEHIT (B). PD-FS/PMMs (C) AY 'H-
NMR

Fig. 3 'H-NMR spectra of puerarin (A), daidzein (B) and
PD-FS/PMMs (C)

HAFFENE . KRG H e E 67.28 (H-11,15).
1.31 (H-7)ZA0 B A LR E g . e 2GR A 2 Fh
A3 RFAE YY) OV AR B 55, RS A
KEH O BHTRHEF.

2.5 {RINERRSCLE

251 HREEKGHIGMEEZAD Al
KA 00G-4252-E0 Cis £ (250 mmX 4.6 mm, 5
um); FRPHE KJIO-4282 Cis (4mmX3 mm, 5pm);
WENFHN ZE-0.1% M ER K 5, BREE VRN : 0~7
min, 16%Z.J5; 7~14min, 16%~51%2ZJE; 14~
20 min, 51%~16% i ; #EAFEE 10 uL; HiE 30 C;
PRAE 1.0 mL/min; A K 254 nm;  FIRIER
F AEIAR R TN 10 000.

252 RIMNENTSLE K5 &=L 5 mL PD-FS/PMMs
BT #EN RS, Wi AET R B IR Z RS
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1, BTEH 200 mL pH 4 6.8 (1) 10 mg/mL HP-B-
R REBEIR B 2 vP i (PBS) BT R IRV Hi AR o,
fE£ (37.0£0.5) C. 100r/min A FHATSER . 4
SIF 0.5, 1. 2. 4. 8. 10 12, 24, 32, 36h Hff
2 mL, [FIBF#NFE 2 mL [FEEA, £ 0.22 pum fFL
TENEYERL 5 BRSO RE, THE 25 SRR B 3R
BURECR (@) U7, FRi R IR AR B H TR
il Z& AR R 7~ () U181,

o=(- i CotVCh)m

i-0

Ve AMUREATR, Cu NEE n ANITTE] RUH 23R SR, m
BRI SR,V IIRTRAR AR

/=50 1g{100/[1+ Zn: (Ri—T)¥/n]"2}

i-1

Ri M T: 735 A2 LRI S0 E8 I ) A A~ 25 SR B VR I
B2, n s rid

M 0<(<50 I, FRHIPIHAE B ST R
ORI 2 7 KT 10%, BEUT AL 24 50<
£<<100 I}, RUIHHRHAT AHALL. 2 =100 i}
W REIAT R 5 A o

H2 3 A1, B R A S e AR £ )
5 Weibull B8 a) 71207 P& BEfe e, AHIR R HL
HIRT0.99. i 4 AT, PRt S ARl
T £=33<<50, RUIPFRIAT AIEAMML, HE
MERAERR PR T KEHIu. At SRR
L], F Ritger-Peppas F& 7%} 2 Fft 24906 i il 28
& 3 PD-FS/PMMs hERZSKEHTHIEIMNEREIN
FER
Table 3 Drug in vitro release kinetics models of puerarin
and daidzein from PD-FS/PMMs

% it Jitd R?
BRE  EFN%¥ 0=0.01941+04572 0.59
—HEFH ¥ In(1—0)=-0.146 0 t—0.435 5 0.97
Higuchi 0=0.15431 1240228 4 0.79
Weibull In[In(1/(1—0))]=0.847 6 Int—1.234 3 0.99
Ritger-Peppas InQ0=0.450 1 Int—1.343 8 0.89
Hixon-Crowell (1—0)"3=-0.020 8 t+0.813 3 0.86
KEHT EHF ¥ 0=00218:+02210 0.84
—HEFH ¥ In(1—0)=-0.0592t—0.169 1 0.98
Higuchi 0=0.160 6 240.003 2 0.96
Weibull In[In(1/(1—0))]=0.827 6 Int—2.095 9 1.00
Ritger-Peppas InQ0=0.619 4 Int—2.121 1 0.97
Hixon-Crowell (1—0)"3=-0.007 3 t+0.259 7 0.84

100 ) 5 CE— S T

v
80 e
RS
604
P
&
nis
E«E 40 4 —a— PD-FS/PMMs FE &
—e— PD-FS/PMMs H K170
" —A— HIRE
o v— KEHIG
0 !‘ X T X T ¥ T ¥ T ¥ T ¥ T ¥ T X
0 5 10 15 20 25 30 35
i/

4 PD-FS/PMMs FEREZES AT HTHIAFIMNERHIZ
(Xxts,n=3)

Fig. 4 Release curve of puerarin and daidzein ir vitro from
PD-FS/PMMs (Xt s,n=3)

HATIE, BRFRBEGEE (n) P1=0.450 1~0.45,
R EARFTERAR H HIBEAL LA Fick ¥ #ChE. KE
It n=0.6194, H 045<n<0.89, £HKGFH
TCAE RS A R BT 9 [EI I A74E Fick 3 B 3E Fick
i

26 FTIZER

2.6.1 HTHBIHSSEE & —EIRENGT
PRI, RS2 2 E 10 mL B T 5 2550 R e
WA AT KA, 022 pum $AL IR g I 28 1% 95
M, 3577 M AR AR S 1 LA AN NFL, TE T
=20 CUKFEH TV 24 h, SRJEHUH B T AR TR
WA R 24 h, BIASRVA TR AREX 300 mg 4T
B ETIME S, FE 10 mL A K I G SR
2~3 min, BIAPEETRER.

2,62 URTEORYFIMSEESR  HH S, M. W
HME. RERE. HEER. EEREE N, LD 8o
mg/mL VE WG R, FH LA E ORI 7
HAENX IR, R TR, HEARRTFIN R
WURTHNA o BRI sEmm . DLV I I P 3k
7. 29 EUARE (polydispersity index, PDI) FlIH
BUREL (redistribution index, RDD) 1E ¥ R, H AT,
RDI=#T¥ &5 G M2/ ke, RDI R 1,
R AR Z R T ARk /N2, 3% 4 Al AT,

FEXTF 25 A, S IR TR R A A 5 B 5 1
Ry EH, RDIEII/NT 1.5, dla R BE it
B (P<0.001). {HBERME NG ORI FIR B =
Wz, JaAME CARDRIA I s H B A AR
VERGT AR FBONGRS . RS HhHER
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%TH ) RDI fefilr 1, H PDIHA/D, #OEHFH
RAIRNE ARSI — P E S H AR B R 8
T4 M s

2,63 RTORPFIHEES R ET R IFR
Ze2gh i, DL RDI BN E SRR, B 204 40, 60,
80+ 100, 120 mg/mL 6 NAS[F]FE S B 1 TR
A, BERTA R, HERT R HE X RN
U AN IURI B B e . S Rk 5 B,
TR BRTE R IR R =R N 20 mg/mL B 4hE_E
A RONE B SR ERIRAL, BEEHERRE
WG KA EZERARE, SiFERAAE N
—, HASISIE, (ALRE 75 S5 R H 2 & RDIE
Pl 1 s oL, Rk, R SR A 40 mg/mL (1)

HE BRI WAE A PD-PMMs (7% T35

2.7 ETHEZRIE

271 MM EEEERAES M BETHRET 10
mL B PEARI A, IR BAaFE R & R PR SE
FHEEER, VRTR A A, R B
TR ACIRTS; B E RGN TR 28 UL,
BUEEE AR E M, SR SCRAR OGN & HohL
o BRI 5-A, f#FH 40 mg/mL ) H 2R E R AE
TR BRI, 5Tk S IS BB AORL A% 43 AT
W, SHETIEAREE 80 RG TR
2.7.2 SEMWIEE [EFESL & IR — 4 SR,
HODVEE T ERR I s b, AR A, ff
A5 R VR TR L, T SR E R b

R4 FTFHRIPFIFEIDE T B DB (XLs,n=3)
Table 4 Effects of different lyoprotectants on appearance and RDI of lyophilized powder (X £ S, n=3)

ORI AR S5 KA /nm PDI RDI
FUHE W, F, RINTE 25244041 0.253+0.010 1.36
Gkl Bt 290, REAEKE. FiH 23.824£0.41 0.243+0.040 1.28
W A, RESFE. 27.56+£0.21"* 0.225+0.010 1.48
T N A, REZL, BOAFH 24.26+0.10"" 0.234+0.010 131
HEEnE B, RESPEGR. Fl— 22.90£0.07" 0.123£0.010 1.23
B S REANR 21 7 ot VN T 21.93£0.13"* 0.101£0.010 1.18
ZH TR A AR 229.20+25.40 0.334£0.030 12.35

Hapa i *P<0.001
***P <0.001 vs blank group
x5 FTRIPFIAEINETHEIBIENEMW (X£s5,n=3)
Table 5 Effect of dosage of lyoprotectant on RDI of lyophilized powder (X £ S, n = 3)

H&#/(mgmL™) AP SV e K% /mm PDI RDI

20 B, BONEIM, KA RE 24.24+0.32 0.285+0.020 1.31

40 o, BRI, R 19.4440.12 0.085+0.010 1.05

60 . BAAAR, 2RI 21.56%0.06 0.082+0.010 1.16

80 H. Bifs. R 21.9340.13 0.098+0.010 1.18

100 B, BifaZ . RiEFE 22.96+0.12 0.075+0.010 1.24

120 B, BifaZ . R 24.3940.14 0.11340.010 1.31
A B BV ‘ '

0.1 1 10 100 1000 10 000 0 3
Hi4%/mm A0 o

Y"J." |

5 CETHMBYKIEST (A) #1SEM B (B)
Fig. 5 Particle size distribution (A) and SEM images (B) of PD-FS/PMMs-LP
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2.7.3  AHEMLIMEE S (FTIR) - SRA FTIR
MBI Z . R 0 PSR TR R AH LA FH AT R
F2A, BCER R REHIT. TEHEHR. 8%
AR L R BIR A IY) 2 mg, JEREAEIALER 200
mg. B TR, JRE TR T
TERETRE 25 C. B <50%2 A F Bl 5
HEAT FTIR HHfi. 455w 6 i, THRKML
HETHE 5 E AR LA G L —8L, B RR
HEREWELE 1700~1000+ 600~900 cm ™!, H 2 FAHFAE
WEFE 3377 em™' e K H TGN ER R E T, Kb
FFEBEIE 5 R AR R AHLL, 7E 1700~1000. 600~900
em™!, HFZRILAFAEIELE 3224 cm™! . (HAERR 2GR
B RN G H URHE I B A ROR G, BAR
FAK G CREET R, R\ABREMK G
JCH RS ROR R R T .

77N
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PDFSPMMs |/} v, 1 v s
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Fig. 6 FTIR spectra of puerarin, daidzein, blank micelle,

physical mixture and PD-FS/PMMs
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