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Characteristics and Process Technology of Peurarin Nanocrystals
DU Junfeng', TU Liangxing', HU Kaili’*, FENG Jianfang'*
(1. Shanghai University of Chinese Medicine, Shanghai 201203, China; 2. Guilin Medical University,
Guilin, Guangxi 451004, China)

(Abstract] Objective In this study, the production, process technology and effects of particle size of puer-
arin nanocrystals were investigated, and the puerarin nanocrystals were characterized. Methods High pressure homogenization
(HPH) was used for formula and production studies. Particle size as an indicator, we studied the effects of stabilizers, drug/
stabilizer ration, drug input and production temperature on the production of peurarin nanocrystals, and then drying method
were introduced to study the solidification of nanocrystals. We introduced scanning electron microscopy (SEM) and transmission
electron microscopy (TEM) for morphologic observation for crystalline study. Results In the production study, puer-
arin nanocrystal with diameter of 20~50 nm could be produced after using PVP K30 as stabilizer, with drug/stabilizer ratio 1:2,
temperature above 43°C.The amounts of puerarin input has no significant influence on nanocrystals production. In poilet scaled
experiments, nanocrystals with puerarin input of 10% (w/v) were produced at 700 bar for 5 cycles, and the nanocrystals pre-
pared were solidified by freezing drying and spray drying. We found that after transferred puerarin into nanocrystals, the irregu-
lar shape for puerarin was changed to spherical shape for nanocrystals. Conclusion The formula and production processes esta-
bilished were reliable and repeatability, the puerarin nanocrystals with diameter below 100 nm could be prepared effectively.
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M AR 25 B AR (Pueraria lobata) 42 B4 5 75 il 24
ARG AR ZEAAY A | 38 mo ULk s |
P A A SO OR3P S5 D i PR b 3228 7T 0 i 1 58
PR BT, A LR AL O 200 S LR AE AR
R, 1 IR A YA P B H 2% (29 3.7%)W, H il
e PR b R RS 45 25, R MR ES W mA T
50% (v/v) BN ZBEVERG VR o 350 500 60 e &
T A 205 245 by it iy 1t 25 Wk Bt o A vh By 7 AR —
SO RN, AN I AR | R TR R SR A ]
L BIRRTE NN MR R 1k H)
TRIT BT I S v 0 R 1 B AR T
W, PR P RS E AN ROV, AR AR
AR 2R A A 8 R AR | e A 2 e S R0 £l R o R
AN B HL R R e 2 B IR M

20 KL B R AR e 1 A I AR 2 ) T
R ERAR Y B AR 10~1 000 nm B ZR 25 0k, & AR
2 A B R Mg S5 44 DK R 45 6 55 AR 2% iR A
JHRE 32 A R 35 2 lim R AR 36 97 225K, i 4b
AFTEA ALV T 5% B D Rl ) s R A )i, 11k
22 90 AFEARAT, G K b H R B IR Liversidge 5525]
A2 45038, R B N 25 0 A5 LA R A . T
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11 SEE AR )

FAR R (R E0>98% , 7 5t W 5 25 RHH A
FROA WD) 3 2 9 5L 4T 48 5 (HPMC) RS U0 4t 188
(P188) Bz T e SRt R 4 34t 3E 18] Sigma /A 7] 2
it FILEF4E R (MC) , B3 Je 52 127 (F127) , i ik 80
(P80) , T B S AL BR 4N (SDS) , B L J&WE (PVA) , H]
#% 60 (Span 60), % 4 il K30 (PVP K30) %5 H g ik
FR ¥ ey 2 4 A Ak 2500 A B 2 w4t
1.2 SLEAUER

125 39 0 43 L AR AL (75 [ Fluko 24\ ) 5 5 3
JEHL (AH-100D, fi&Ek ATS 23 %) ;NICOMP 380
ZLS Zeta WAL /RLBE 73 A (31 PSS A 7)) s ME 43
R (FHi+ Mettler Toledo 23 H]);JY HL T K5
(L0 B RS A A BR A A ) s 2 VR T AL (MOD-

ULYOD, Z[® Thermo Fisher 23 @) ; MW %% T 14
(SD-06AG, % [E Labplant 23wl ) ; 3 A& 5 41 1 o 85
(SEM,S-4800, H A% Hitachi 2> 7 ) ; 5 23 W% 5 v 45
(TEM,JEM-2100, H A JEOL 22 7).
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2.1 il Ty Bl £ T T ik
211 ROERIMGGE  PURAR B bR, R
FIE RS B S AT L, BRI R T 3h 806
U7 (Dynamic Light Scattering, DLS) , H &1 .
B B T @I fE 25 °CTF , TR EE A A i Hok:
12, O RE R ATINE 3 Uk, R AR 4 R LS AR
RFFIL SR T 2 BAR B (P,

FoE S e 25 Wl b =12 (9 L, 4 24
B 1% (w/v), T 16 000 v/min &Y 085, 165
JESHBHLH T 1 000 bar #1520 ¥k, il & AR
40 mL, ZEMFaERA MC HPMC P188 F127 P80,
SDS, T ke AR ER 44 PVA Span 60.PVP K30, %
Hh ARFF R LRS54 T SDS P80 P188 K& PVP
K30 =[] 45 L 5 558 FH Xl 700 7 5 00

5 S AN [) 245 B L X ) 500 18 5 ) DR AR L 1 R
HEONE ) RIE AR 2R E R B 3% (wiv), LA
HPMC .P188 .PVA .SDS .PVP K30 AH#FFEX %, % &
244 151,12, F 1 000 bar FH#J5 20 &,

AN, 433 LL SDS PVP K30 A E #5524
Yrdikl=12 I, WERAEN 1% .1.5% .
2% 3% (wiv) , % 5545 24 1 XoF 1 390 (1) 5 il
2.1.2 i I R R A e e xR A e R
4 U BE HEA TN A, DA 50 38 2 AR Y /N R AR O TR
Z/0 6 h WARE Ml & R, &I BT T
ANTR) 49 ot 2 A (3 R ) ¥ AR B AR ) I S, B
HFR BB /NT 5, Geit B IF o i, L &k B
B8 U P8 X T 50 ) 5 7 S e LA
2.1.3 AR A R A
AR HENEE 25 R, 4% 1 000 bar 20 WA ¥ IR 5 i
% 2% 3% 4% 5% 6% 1% 8% 9% 10% % 2
IR 00 E HLAE 24 h N ARIAS | 5 A 24 X
L N R A
2.1.4 [R5 He %k o 500 A 2 B Pue
6.0 g+PVP K30 12.0 g, il A 300 mL Zii¥oK , 4
OB, B4R B Y0 (16 000 r/minx1 min) J5 T
700 bar 5 1000 bar ¥J 57 10 ¥k, 45 il % 15 5 7
43 CHEA, HIFIAESETT 700 bar 5{ 1 000 bar ¥ 5
HIF 200 bar A1 500 bar £ #1Jit 2 ¥k, HJEiEHN
YR 0 R, % EEAN R 1 5t Hs 0 % il FADRL AR (14 5% 0
22 THTZEZMEE
221 AF%THE % Pue #2581 10%(wh) B4
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KEHATURT L AN, Rl Rk Tl B rh 4K i
IR, BN 2% 6% 10% H 5 BE N 697 % % S
6% FEME , o3 AN S AN IR T OR3P S 9 K i 1
T=20 CHIVRIG , & TR THLh AT R T, B 5% T
PRI IR K SRR 5, ¥R TR AT . %
TR TR 45 °C; FLASBE 200 pbar; BH] 24 h,
222 WEZTHE EHITERE N 43~50 °C, 53]
TR0 2% A% 109017, Han ™ S5 mg
Z 1R A% 255 XGRS 180 °C, iid 8 vmim,
B—49% % 2, i RRE 180 °C, i # 4 t/min, C—4%
Hezh &  JERGEE 200 °C,H#E 6 r/min, D-10%%%
2y XUEE 200 °CL,¥#E 4 r/min,
23 BN

A3 9% F SEM F TEM X J50R} 24 140 K 5 i 47
e UL, KL SE R KRG TH R,
P K EUE M ERM B, AR TS, 8T
TEM #7048,

3 LEER

3.1 il A T Bl T b ik
301 RERMIGEL R TE 1% (wiv) 255,25
B R 122 2608 AR Al 16 h AR E g ity il
A, e AR e KA HPMC \P188 .SDS . PVA J
PVP K30,

¥ b RE R 2 151 5 122 #EF7 40K
i 1l A, G A 25 2 SR AR a3 1 B, BB 8 ol
Ik B e R W 2550 AR 122, Horp VP
K30 4 a5 7 1Y 8 MR 2% 40 K i 10 kL 4% fiE % 3k 3
27.3 nm, FiEH/D,

TEZE R 122, R8N 1% .1.5% 2% 3%
BF, L SDS.PVP K30 A% i) i il 370k 42 45 S an
F2 i, R EIR, LI PVP K30 Ay fa g 7 i il 51
Be25 503K 3% (wiv) LA B, LA SDS Ry % e 71 /Y il 51
e KRB AE 1% (wiv) e,

x 1 TRBEFMHH LN ERZNAKBRHE

G850 (n=3,nm)

R2 ARREFMBAHENHNKBHE

800 (n=3,nm,x+s)

Fa B2 1 (whv) 0h 14 h
PVP K30 1.0% 252423 26.2+1.1
PVP K30 1.5% 27.4+1.1 27.120.5
PVP K30 2.0% 34.1x0.7 34.1x0.3
PVP K30 3.0% 36.5+1.8 33.8+0.1

SDS 1.0% 305.9+5.9 298.9+21.0
SDS 2.0% 601.5+24.8 PNCIRTIRT

3.1.2 il A I B X R R A RS2 YIRS 30~
35 CHF, 9K R i D 25 05 5 ik B A% 35~
40 CH}, IR IA F 2y 80% ; 418 Tt % 40~43 C
W, TR IB B 96% 2247 5 MR BE K T 43 CHf, Bl
2R E] 100% , 2 W1 46 e i 2 28 ) 5 AR 22 40 K
s P B ) ) 5 IR A )

3.1.3  RZGEXTYOK A g B XK
i 45 B S i 25 SR A 3, R B SR PVP K30 MFa
JE N B E R B A AE A A v B2t PR 11
SN T S e KR, = JRE S A Y 1 % )R
T KRB E N 10%(wiv) o

R3 AARBGEAERERAKBRE  (n=3,nm,x+s5)
R (%) 20 min 1h 2 h 4 h 24 h
2 31.6+0.3  32.840.6 32.5+1.9 33.0+0.8 31.7¢1.7
3 41309 432+0.6 434+1.5 41.0223 41.2+2.8
4 51.940.6 53.6+2.3 57.3323 57.3x22 58.6x1.2
5 56.842.4 584+1.3 57218 59.1x22 51.2#3.1
6 91.4+4.0  99.7+1.8 102.1+2.3 118.6x2.0 115.4+2.2
7 144.7¢2.5 141.9£1.9 147.243.8 1459432 154.423.0
8 144.3+2,5 140.2+0.6 140.9+4.4 143.7+6.6 138.6+4.4
9 110.9+4.8 111.7+5.1 112.3+3.4 108.2+1.2 105.6+2.1

10 124.2+5.1 120.5+4.0 122.4+4.8 119.0+2.6 122.8+8.5

iR 0h 16 h
pue:HPMC=1:1 672.6+9.4 A e
pue:HPMC=1:2 TR R, e 14y 5

pue:SDS=1:1 15 min P3SN, A ) 72 2 Kk Y ok B0k
pue:SDS=1:2 242.7+7.2 230.8+12.5
pue:PVA=1:1 533.1+8.7 K2R Y
puesPVA=1:2 700.0+27.0 715.4+43.3
pue:P188=1:1 5 min NRELE
pue:P188=1:2 403.2+14.3 390.1£31.5
pue:PVP=1:1 [ERURCE L7/ IRC PN Uik TRk
pue:PVP=1:2 27.3+2.4 26.9+1.3
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3.4 AS[REIFE T e Iy 6 R0 A g e A TR B 5
JE S R RiAR S BAan &l 1, 455 % B . WAl 00 78
By o ft vp RiAR Se 1 K 5 08/ 5700 bar 5 1 000
bar ¥ iR S AE ¥ 0T 5 IRZAEAT ), 22 AR K (R AEYY
i 5 e A B 255 BEII B 1 700 bar K&
1 000 bar X442 & (14 il 2 TCH2 M
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(27.1£1.5) nm, RHE TG, KRR LMK 4
TN BRI, A IR T DR TR X 44K it i)k
A RE VR,

R4 MARRFHANLFTREERINRFHHEZE (n=3)

TR ) JIA 3 (w/w) A4 (nm)
/ / 25.11.1
25 i 2% 25722
R 6% 26.0+1.3
TR 10% 26.4+0.9
T A 6% 27.0+1.4
T 6% 26.6+1.7
322 Wi 4RI A B.C.D &S T ANE

BRRBEGOK S X HI A TR R 25 T4 1T 2% 5%
AT E 55 TR AT B AR I S S5 SR R 2 i
SRR A B AT (R EE 180 °C) Wi
Z xR A B (P>0.05),C.D %414
T ERUERE 200 °C)WE %5 TR APRAR A 135 52 i
(P<0.05),F I, 7T AZERE A B 4R EA T w55 108k

60 BT84
"R

A B C n

B2 BMEFEZFENERZINKRBHREZNZIE(n=3)

3.3 EARRHAYCK BTG R AR W

A3 5% H SEM F TEM X J5} 24 194 K i i 77
A 2F ML SRR 3, R AN A 5 4 | A2
fE 20 wm DL b H AR —; 40K LR B kL
BAEPTE 20~50 nm H A% TEM 10 %2 25 1
FISR I DLS 1045 fh R 428 235 SR — 54

E 3 BRERELZE (AR SEM BEMMK SR (B)8Y TEM B H
4 it

R4 5% (high pressure homogenization) &
Miiller % AT 1994 4F % W] i) — Fft 409 K ) 25 7 0 o
W50 3 R 349 B R B B W 1 B ORI E R R
JEJTBRK T RE G OK SRS B )N | ) A ok A b BT R
FI 3 — 8k 500~1 500 bar, A5 & 3R H
700 bar 5 1 000 bar %44 K & ki 42 A 5 M 22

5t HCRH 700 bar (35 13 Tl A8 L BEE P BTIR
BORIEIN R AR W/, FLYS B 5 UK kAR A 3
IN g KR R — R 200~500 nm, H ATHRE e/
YK 2 60~80 nm, ASHIF 5T HH i A5 10 B AR 40K
RitE A 30~40 nm, HATREFAIBFF M E

il 28 T R R R AR I L — S
B, BAREREA B0 AR M TR A R
FEMEWA E R, SN AL EE TR 9K S
K ALT 35 °C, TIEMS BT M Y9K & i L
43 °C,700 bar BB 10 W, 40K &Hl & ko) %
K E] 100% , & B4 = il 25 6L B2, %R FH L PVP K30
SR e A B AR R 4K A A AR R A R B S
E il £ i B 43~50 °C

WF5E % B, ASINEEE I 7E 1% (wiv) FF kR R
T AR SRR B IR 300 nm A2 A, {HOR L
RLAR AR I B3 ) (PI>1), il 75 B 49 K o A2 e 1
W22 WrE il g s R R I AR E T TE 40K S R
R E ) — B T TS PE R R A s TR
AW, P80 .SDS F P188 25 A FH Y 2 I i PE 571 ,
FHH A Y4 HPMC HPC & PVA % B 3RA{11 R M
PVP K30 At A, Bl 45 09 99K A 4£ <50 nm
HomuE®Es (P1=03), #l#EABiFiEE
PE TR i L R v, FRATT 5 2O [ 24 5 LE X 5 AR
RAUK G &R, 258 R IS 255 Ak T 12
Wf K R AN BELE R R e IR

FER VR TRl B, — M A — & & 0 TR 9
FUK IR VA O F1 AR 05 . 5 A8 R T O 4P 5
A SR K H R, R e — B 1%~
10% (wiw ), F-AT25 2 A 6] EE 6 9 R AR 0551
PORZLD TR R B i NI B A TSR X B O R
Tk AR R AR A I S A A
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