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Preparation of hyperoside solid nanocrystal and evaluation of its in vitro release
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Abstract: Objective To prepare the hyperoside solid nanocrystal (Hyp-SN) and to determine the in vitro release. Methods The high
pressure homogenization technology was applied to preparing Hyp nanosuspension, and then Hyp-NS was solidificated into Hyp-SN
by freeze-drying. The fomulation and process of Hyp-SN were optimized by the single factor experiment. Dried powders were
prepared under the optimal condition and characterized for crystallinity and particle size. In vitro dissolution of Hyp-SN was also
determined. Results The particle size of Hyp-SN protected by tert-butyl alcohol was (405.2 £+ 14.6) nm, as well as the polydispersity
index (PI) was 0.25 + 0.08. The results of SEM showed that Hyp-SN powder was irregular rod and XRD showed Hyp was crystalline in
both coarse powder and nanosuspensions. In the in vitro dissolution test, Hyp-SN showed an increased dissolution markedly.
Conclusion The method employed to prepare the Hyp-SN is simple and feasible. Hyp-SN could significantly improve the dissolution
of Hyp. It has a broad application prospects.
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1 NS5

Nano DeBEE i f 335l 3% [E 40 H DeBEE 2
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2.1 Hyp-NS B &

KA R A H % Hyp-NS. 1 50k fae i
PVP K30 i1 SDS % 10.0 mg )21 43 B AE 20 mL 464k

K, BN 0.1 g Hyp, HmEESIRNEIYIE,
HEN P RALH] % Hyp-NS. 38 i 44 K6k E
DI B TR BT )RR A PLAE, DA =3 N 4645,
X RaE R (PVPK30-SDS 1 : 1) H1 Hyp I ELHI (i
FHO . BB (10 000 r/min, &EK 1 min)-.
e e 85t s 79 DA K v R 251 B G A BBl 4 4 AN RE i R 3R
BEATE S, AR WK 1~4.

% 1 7R Hyp-NS ~FYJRAZFN PIAEBE 5 £20E 71
RIS N, BARMTE R HEILET] 4
10 i, ~PYRi/ZF PLAEBIE R, (HF1 3 : 10 B9H
HAMULEEEZER . & 2 Bon sl 5 U ECT
#F1 FEF (PVPK30-SDS 1: 1) 5 Hyp FRE L3 Hyp-
NS FHRiEH PLEMSN (n=3)

Table 1 Effect of stabilizer (PVP K30-SDS 1:1) vs Hyp mass

ratio on average particle size and PI values (n = 3)

P Hyp UEEE PR /mm PI {8

1:10 1465.7+£70.17  0.47+0.14°
210 1204.44+62.3" 0.42£0.12
3:10 1099.2£50.7 0.36£0.09
410 1127.5£55.1 041£0.13
5310 4tkE: "'P<0.05 "P<0.01
"P<0.05 "P<0.01vs3: 10 group

2 =F
(n=3)
Table 2 Effect of high-speed cut times on average particle

RE YR HAT Hyp-NS E¥RZEF PI EHZN

size and PI values (n =3)

T B TR /mm PI {4
1 1057.6+51.5" 0.36+0.12"
3 972.94+43.6" 0.30+0.11
5 715.7+35.9 0.26+0.09
7 809.2+40.4 0.27+0.11

55 B "P<0.05 TP<0.01

"P<0.05 “P<0.01vs 5 times group

# 3 BEHREIX Hyp-NS EHREZEF PI EAFIT
(n=3)

Table 3 Effect of homogenization pressure on average
particle size and PI values (n =3)

f 3 5% 7)/MPa SR A% m PI 14
60 680.9+30.3"  0.26+0.08
100 540.6+£28.4°  0.25+0.08
140 480.4+25.7 0.23+0.05
180 5102+27.8 0.24+0.06

5140 MPa ZAELE:: "P<<0.05 P<0.01
"P<0.05 ""P<0.01 vs 140 MPa group
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* 4 BEHRBIFEHS Hyp-NS EHREF PI EHF
M (n=3)
Table 4 Effect of homogenization cycles on average particle

size and PI values (n =3)

ARSI EN #5647 Inm PI {8
10 48724159 0.24+0.07
20 372.7+13.6 0.2240.06
30 412.5+147 0.2640.09

520 B4ALHE: TP<0.01
P <0.01 vs 20 cycles group

TR R AR AN P AR 52 1 5 85 8 71 FH 2L,
SPEpRLAR A P AE B8 S BY DI G 0w g0, BT
5 RIE B /ME . % 3 F1 4 SR Hyp-NS P38
120 P A3 E 5 38 5t s 73 A0 B 5 ) 38 n e N I
WK, i FRIARER, &ELZESEONRE
A Hyp FIELAIA 3 210, Mk YY) 5 R (44K 1 min,
10 000 r/min). 5 K355 /7 140 MPa LA K =i 3%
JRAEIR 20 [
22 HETEZRWIE

F AL T7 LEBIRRE Hyp S22 /195 3 40, % b
A 2 1R L2 4% 3 4 Hyp-NS #1750 UF 56,
E Hyp-NS KPR & PLAE. SEIRZs R,
BELEH&HK 3 fit Hyp-NS “FHkiz40 50
(364.6+13.3). (380.7+16.1). (396.1+18.8) nm,
PI {H %4 0.2040.07. 0.22+0.09. 0.2340.09,
LR L& T2 8a5E . 7147,
2.3 ERFRIPFIRTHIE

NPRFE NS WifsE, HEAFRR I LH
XK AR R E R o JEECH B2 1L B4R
= BUT BE 4 P2 e & 10%E4 T 0R 9757,
B T 2H151 Hyp-NS [CF¥IRIEAN (364.6+
13.3) nm, PI{5 0.20+0.07] 1 mL & T 5mL f
PUARIE T, JHE T-50 CAGTIRIA B i 2
h, FHEZS, TR 10 Pa FAGTE, 4. i
5 HHL BUT REX GUARRL R el . PRk
AR &5 EBT R JRESECA 0. 10%.
20%- 30%, 2 mL) IIABIGPKIBERF, % Bk
TR RTE. HER 6 nTAL, BUT BEXGRRLI IR
PHER S HIMAR T EAH IS, 20% 50T B B R 3 2%
Rl
2.4 Hyp-SN AT ##&

F A T7 HI45H Hyp-NS I i & 7 508 20%
T HE, —60 CAGHTENAB G 12 h,

#5 AEFIEEFHRIPFIXT Hyp-NS BRIFPIER (n=3)
Table 5 Effect of different freeze-drying protective agents
on Hyp-NS aggregation (n =3)

VS il PR mm PI{H
H R 462.4+18.5" 0.25+0.10
AT I 44424172 0.2340.08
= 497.6+19.7" 0.27+0.12
iE 478.4%17.17 0.26%0.10

ST AL "P<0.05
P <0.05 vs tert-butyl alcohol group
#= 6 MTEARREX Hyp-NS B{RIPIER (n=3)
Table 6 Effect of amount of tert-butyl alcohol on Hyp-NS
aggregation (n =3)

AT BEH /% FHIRL AR mm PI {4
0 632.7+25.4 0.3040.11
10 4442+17.6™" 0.26%0.10
20 406.8+14.2" 0.24+0.08"
30 794.54+36.3" 0.42+0.13"

LRIMA T BEALILE: P<0.05 TP<0.01: SR 20%40 T
Rl "P<0.05

P <0.05 P <0.01 vs 0% tert-butyl alcohol group; “P < 0.05 vs
20% tert-butyl alcohol group

A, T 10 Pa MRt RERH, BE.

% FIRTTHIAS 3 LB 5 4 Hyp-SN
THr, MAEE R ERAE N (4052+14.6)nm (n=3).
25 YIEREMETHEIE

FREGE & Hyp ¥ K 444 £ Hyp-NS BI4b 77t
BIRRECRRL, & &R KRG, N 20%A40 T B2
[FEA T, BI45 Hyp WEL IR S04 T8 o
2.6 Hyp-SN AT#RIE
2.6.1 FMHBEMEEES HUEGE Hyp JRRZH
Hyp-SN #-THr, FhiE TR b, RIZR0Em 4
ARERVIME IR S5, TS (SEM) FUE
HIESHMBIRA . B 1 aTLAEH, Hyp k2
SEAMMPORE R . £S5 H0ES TS Hyp-SN
SEHREN, KRS RESCE 400 nm £t B
B Hyp-SN 7405 TG B A7) BE AR KR/ BT RLAR
2,62 X WEATH (XRD) 0¥ ¥ Hyp JEEIZ
(Hyp-Bulk). Hyp JF %5 PVP K30 1 SDS 14
FIRAY) (Hyp-PM). PVPK30. SDS. Hyp-SN %
T4 23 TN A7 TR P 5 1 2 A F SRR S B AR A
W, HEBBEB RS, HfS: i, k & B
HJEE (20) 3°~60°, ) 40kV, Ei 60 mA,
HiPK 0.02°, FHTEE 2°/min, K EUFIE BR4%
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Fig.1 SEM images

1°, Hks% 0.15 mm, H XRD E3E LK 2. HIE
2 0 %1, Hyp 7E 10°~40° B A R AE 1 1) i REAT 5%,
VLB 254 BAT SUR ) R S5 MR, [ SDS 7E
0°~30°tA 1 MR SIAATHIE, PVP K30
SATHIE . Hyp 5 PVP K30 #1 SDS HIEIR-S )
1) X fir5 S Hyp JEkIZG4EEL, XRD B H {754 B
T SR ARATE G, (HRZATHIEC . PVP K30
SDS FIfTES ve i T s FIEE B, AT ATt/ .

Hyp-NS % T#3 ) XRD EHEN B, EZIXEA,

W] A ARAT A Hyp k24 45 & B R RFAE AT 49 0

B85 BE A H Wb . X — AR R NS i)
BSR4 b PR — ok, ZWkifE
NS AR R L AR i,
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Fig.2 X-ray diffractograms

2.7 Hyp-SN RIMNEGHFEE R

270 IR AN Alltima™ Cig #E (250
mmX4.6 mm, 5 pm); ViBIAA LNE-0.1%0EE K
IR (20 1 80), AR 1.0 mL/min, AdgEK
360 nm, FEif 25 C, BEFEAFN 10 uL.

272 XHEEGIEBPIECH] RS EFREL Hyp X HE S
15.0 mg, & 50 mL &, b Vs i - R 22 %)
%, 18 0.3 mg/mL 1) Hyp X HE i il 29

SDS

PVP K30

273 BHASREREIECH] B Hyp-SN, FAWK
20 FESE T (4 Hyp-SN 100 mg), F4 18V Hi B2l
FEE (C EZ548) 2010 FFER H#B R s XC 35—,
UL pH 6.8 IR #h 22 i (PBS) 900 mL i Hi A
1, #9100 r/min, MRKEERME, 60 min B HURE 2
mL, i 0.45 pm FAFLIEME, BUSRIEIR RS HE R AR -
274 LEMFEE L Hyp 5FHRGER . B0 0%
W BAPEXT IR (S A A D, 1% “2.7.17 T
TG R TINE, B BATE S Hyp X R
s R [ £ B BsF i) Ach A L e 0, MO S A s o 5o
Hyp BJME T T4, H AR WA 3.

A f‘lHyp
. J 1\
B ‘ e —
C /| Hyp
0 ‘ 5 ‘ 10 ‘ 15

t/min
3 Hyp XBR& (A). BAMXIERIAR (B) #1 Hyp-SN {#ix
& (C) B9 HPLC &if[E
Fig. 3 HPLC of Hyp reference substance (A), negative
reference solution (B), and Hyp-SN sample (C)

275 AMXREL MEWIREREN 03
mg/mL ) Hyp X 18 5 At 2 00&E &, F FF AR RS i
EIRE N 6. 12, 24, 48, 96. 120 pg/mL R F%}H
MR, 1% “2.7.17 TURN G SARIE, PARER
FERREARR (XD, EIRIETRUNAALSR (YD, 2
PrRUERTZE, REE 5T Y=18 571 X+2 853.9,
r=0.999 8, F W Hyp 7£ 6~120 pg/mL T R I £E
2.7.6 FEERLAL  FEEWHEL Hyp REIRELN 48
ng/mL FI5F IR EAW, $% “2.7.17 TN GBS HET
FTI5E 6 K. 85 B EIR, Hyp WA RSD N 1.75%.
277 FEtEEe KRR “2.7.37 T b
WIRT 04 3. 6. 9. 12, 24 h MBI, 45505
N, BERAAWTE 24 h A, Hyp TR E )
RSD 7 0.71%, ¥t At WAL 24 h IWARE .
2.7.8 EEMRK B “2.7.37 WFAHRFIER S
B, 3% “2.6.17 TUR R SRAFBERE 1T, Il SR
BL R ERE. 458 RSD N 1.89%.

2.7.9  IFEFEIWCRIRES R FRE S E Hyp i &
535U Hyp-SN 6 3, A —E &) Hyp XJ i i
W, ¥ “2.7.37 U I iEH & il #%42.7.17
TR g &R AT e, TR ECR . 2R EER
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SFIIME A 100.24%, RSD A4 2.63%, Wi A7
TR R AT
2710 IEHATEERE BINAE B FIEH S, ik
H 4 FOASFERE AT, 2050008 pH 1.2 R ERIA TR
(A) % pH 4.5, 6.8, 7.4 "] PBS (B. C. D), T
60 min B BRI E 5 R 2R, 455 Hyp 1
4 FRAFVE BB RAREH RS 008 (41.81%
0.74) %+ (73.15+1.01) %. (89.81%+1.25) %.
(78.44+1.07) % (n=3). A LLFH, Hyp-SN 7£
pH 6.8 ] PBS H RBA H & A4, #ikH pH 6.8
(11 PBS 1E ¥ A
2701 PRAMBEREIE L Hyp-SN ¥Rk Al
Hyp WHEIR YN TEF, 15 Hyp-SN IR¥E (7
Hyp-SN 100 mg) 1 Hyp ¥R AV H (& Hyp
JERIZ 100 mg) %% 3 i, % (hEZGH) 2010 4
JR BB XC 55D, BL 900 mL pH 6.8 ] PBS
WM AR, B 37 C, #3354 100 r/min,
WEHRAE, 22 5)F 5. 104 15, 20, 30, 45. 60 min
BPHCRE 2 mL CGF IR AMINSE SR 12 FE H A 5D,
0.45 pum FRFLIEMEIERE, BRI AE A AR S VT
o “2.7.17 WU BRI E, dREmR, HE
R BUA R, 2RI 4. in Bz E (8 9
A[ A1, 7 60 min K, Hyp-SN [{ ZEEAEH RN
86.29%, 1M Hyp #WHIR AW I R HE N
51.25%, Hyp-SN JRZEMV HHd 2 S % T W 25 A0
T Hyp VEIREYIREE (P<0.01),
3 e

AR SIS F v R A AT TR . A5 k) 4% o
BPEZIY) Hyp-NS, (EZWIHIRAR/)N, RIS
K, didERIK. WIETEIES T NS A e
Pk FLFE > B ST, BT B A 3 S 2 A T O 1
M, BRI RS, B> NS 7R T

90 ko
§
¥ 60
=
X
= 30 ——Hyp-SN
B ——Hyp YRR &)

% 10 20 30 40 50 60

t/min
SR mALiE: TP<0.01
P <0.01 vs physical mixture group
4 Hyp-SN IREM Hyp YRR SV TAYA HhZk
Fig. 4 Dissolution curves of Hyp-SN Capsules and Hyp
Physical Mixture Capsules

A s . EAR EE AR TR AP 77, AT BEAE
GRESI 2T ARG &, UK TFHEE BT TR
8, AR, THEE R B E R,
TWE VIR ANRERE . ZGWAE A A RSO P i )
FEFETRE , AZGPRLT <1 pm I, LN FEE HE
R RAEGIRIER IR, T 259 4=
FHFEFNYT 24, Hyp-SN A1 Hyp #)ER -G W BEAH LE,
VA H BERIA R R I OK . R HEEPEZ5 ) Hyp
H SN Ja, ARSI s 2 i B A5 21 9
B
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