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Preparation and Quality Evaluation of Breviscapine Nanocrystals

LIU Liuyi', WEN Luping', XU Nanhui', LI Qingguo’(1. Dept. of Pharmacy, the Seventh Affiliated Hospital of
Sun Yat-Sen University, Guangdong Shenzhen 518107,
Guangzhou University of TCM, Guangzhou 510006, China)

China; 2. School of Pharmaceutical Sciences,

ABSTRACT OBJECTIVE: To prepare Breviscapine (BRE) nanocrystals, and to evaluate its quality. METHODS: BRE
nanocrystal suspensions were prepared by media milling method. The diameter and amount of grinding beads, grinding time, type
and ratio of stabilizer, BRE ratio were investigated to screen the optimal technology and formulation with particle size and
polydispersity index (PDI) as evaluation indexes. Using morphology, color, particle size and PDI of BRE nanocrystals as
evaluation index, different lyoprotectants (50% mannitol, 5% glucose, 5% lactose) and without lyoprotectant were investigated to
screen the optimal lyoprotectant. Particle size analyzer, scanning electron microscope (SEM) , X-Ray diffraction (XRPD) ,
differential scanning calorimeter (DSC) were used to evaluate the quality of BRE nanocrystals which was prepared with the optimal
technology and formulation. RESULTS: The optimal technology and formulation of BRE nanocrystals included that particle size of
0.6 mm zirconia beads with the amount of 450 g, grinding time of 1 h, stabilizer of 15% Tween-80, BRE ratio of 25% , without
lyoprotectant. Prepared BRE nanocrystals were yellow powder with loose texture and uniform color. The average particle size of
BRE nanocrystals was (283.10 +3.08) nm, average PDI was (0.212 + 0.021) and average Zeta potential was (—38.48 £ 0.39) mV.
BRE nanocrystals were rod-like crystals, uniform in distribution and had no change in crystalline state. Accumulative dissolution of
BRE nanocrystals were (90.37 + 1.22) % within 20 min. Under the condition of (40 +2) °C temperature and (75 +5)% relative
humidity, BRE nanocrystals remained stable after being kept away from light for 3 months. CONCLUSIONS: Established
preparation method of BRE nanocrystals is simple and feasible. Prepared BRE nanocrystals show good stablility and dissolution.
KEYWORDS Breviscapine; Nanocrystals; Media milling; Formulation; Technology; Quality evaluation
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BN H]) s KQ3200B FUHE 7 iff 5 e e (1 LR 75 [ i A PR
/vl ) s ACCELA B 1= 850 AH 8,135 3 4t (3£ [ Thermo
Fisher Scientific /> # ) ; Zetasizer 1000 HSA ki 72 4> #r
1 (5% & Malvern 28 ®] ) 5 Zeta PALS 77 B % (35
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BRE J5UR} 24 (BRI 3 I 24 1k T B AL 35
20180301, 4fi 3 : 95.30% ) ; W v 25 1 6] BEL iy (il St
AR B E] L S 120180204, 4B . =98% ) 5 it
T 80 (R HE T A R Ak 24350, 4151 20170822) 5 FLBE
T B RER AN (SDS) (K HE T KAkl it
20170902 ,20170812) ; JHI& VIl (F5[= BASF 24wl L5
WPCES565D) 5 B 4k K30 (PVPK30, 428 1L1n] 24 4k}
AR ]S 1 20170924) 5 H 4T (1 AFR 284k T AT BR
NS 20171124) s HEERE (AL mtfb A aln L 4t S
20170823 ) ; /K M 4lifkK .
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2 AEEHER
2.1 BREMKBEBERIZSHERE

A 5T % B, BIF S A S5 AR P o LA S A i
(B X 4K il £ T 20— I sg i)™, DR AR T 98 36 5
XA ZE %% BREK iR I & T2
2.1.1 WEEERRAZMTE  FREUBREJEEIZS 7.5 g, &
T &AM 80(1.125 g) A/K I (22.5 mL) H, B HHIR
B I AR ARIAR (0.6.,0.8. 1.0, 2.0 mm) f8 48 Ak 85 Bk
450 g, BFVEE 1 h, 43 51 4% 3 4t BRE 90K S iR 2. LA
BRE 2k i VR B W (4% PDI g d6 4 , 01 Ve fe A I S 2k
P, 459, H A2 M 0.6 mm A48 AL 4% B I il 4 1) BRE
K TR B VR R AR N PDL A /), DR MG S WP Bk A%
0.6 mm. BIFEEERAAR e 25 WL 1.

500 — i1 r 0.50
450 -~ PDI x r0.45
400 4 F0.40
350 A F0.35

E 300 F0.30

& 250 Lo2s B

& 200 4 F0.20
150 - F0.15
100 4 F0.10
50 F0.05
0 - T T T F0

0.6 0.8 1.0 2.0

BRSETRAIAS  mm
1 WERMERHESER (xLs,n=3)
Fig 1 Screening result of grinding bead particle size
(x+s,n=3)

2.1.2 WHEIRAEAIIL  FRECBREJFURZY 7.5 ¢, &
T A I 80(1.125 @) /K (22.5 mL) H, FiHE R
B, PR ] (390,420,450, 480 g) f 4 Ak 4 Bk
CRif224 0.6 mm) , S 1 h, 23531l 45 3 4t BRE 44K i iR
B . UABRE 9K AR SR AR . PDI A1 F5 , i i
AR BRI o 25 R Bl AR 1 i RO R R B
BRE 44K iR B R kAR  PDIZ /N s (1A A Bk
IR RN, BRE 90K AR AW A RLAR \PDI
3G , DM e A3 2R A 4Ol 450 g0 WIS 2R ]
AT RS R WA 2,

330 - — i - 0.35
310 4 o L 0.30
290 - T
L0.25
o 2701
£ 250 +0.20 =
& 2301 L015 =
<
210 .10
1901 0.05
170 1 [
150 v T v -0
390 420 450 480

BRE sk ¢
B2 MEBHRAENMEER(xts,n=3)
Fig2 Screening result of grinding bead amount(x +s,
n=3)
2.1.3  GFESHIE MR FREUBREJSRIZG 75 g, BT
FA IR 80(1.125 @) BRI (22.5 mL) 1, i HFIR &,
A B AR B Bk R4 R 0.6 mm) 450 g, 43 5 WF B 0.5,
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0.75.1.0.1.5 h, #il % 34t BRE 4K iR 2% . LA BRE 4
K AmR B KL \PDLNEYR , T e e I EE I ], 2%
S, Bt 25 B ) A] ) 4E K, BRE 20 K T TR B U Rk A%
PDI Wi/ W% 0.5.0.75. 1.0 h i, BRE 44K f TR &
TR RRLAE  PDLIS/ NI B 5K WS 1.5 hiF, BRE 40K
TR R 72 FE ARSI 1.0 hISF PR AR ek /N , (EL /I I
FEANK . L5575 IERe FE AT [B] , B 2 WF S B 18] A 1 he
TR EES R [) Py 6 245 2 DL 1T 3

450 [ r0.45
400 i - PDI F0.40
350 1 F0.35
300 F0.30
g 250 F025 <
IE 200 020 &
150 1 F0.15
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B3 WEREHFEER(x+s,n=3)

Fig 3 Screening result of grinding time(x+s,n=3)

2.2 BRE#WXKBEERMNLHTEE

AHBIFFE R B, W X M 25 ) B s L K R s
J& , BEF AR R RO R T RE , BT S EOR T R RLAR RN, 2%
UK S 2T W B A=A R,
F AR T 20, B Lk RO R . W
FE RN AR RANEERI A S FREWP RIS AR
VEPEAE B T RUF TGRS VO U 3 80 FIBH B -7
FE TR 1 M7 SDS P K 543 F A W PVPK30 1R M
FIEA T
2.2.1  FUERIFP IR L B0 i BE BRI BRE JRUEL 24
7.5 gt T N ETEAE 8% 12% 15% 18 % Ak
SEF A VP i3 80 . SDS . PVPK30) A /K I8 Tk (22.5
mL) H, B PRIR R A SRS 2k CRLAZ R 0.6 mm) 450
g, BFEE 1 h, 23 5145 341t BRE 440K IR &k . UL BRE
YK AR B BRIAE  PDLUNERR, T fe e Fa s AR
LB 5346, R T 3050 HeBche e A A 4% BRE
K AR BRI E T B2, 2B IR 5 58 1K R i
BT dERAE PDIEM . 4559 ,15% ik 80 1 15%
SDS VE ke & 7 il 1519 BRE 44K fb VR B i & 0.7 d
HIRLAR AR AR, R RO 54T 5 th T SDS ZEFEE 1 7
s AR RV, M 24 P 1 T, DR e )
R 159% ik 80, Fe e FIAPSE AN LL A1 9 G e 45 2R UL IE] 4
Kl 5.
2.2.2 BRE ILHIR L 53 %I FRHUBRE J5ikk2h 4.5 .6
7.5.9 g (7£ BRE 44 K i TR A2 9 19 B A5 3 53] R 15%
20% .25% 30% ) , 53 & T 546 15% i 80 /K IR
K4y 54 25.5.24.0.22.5.21.0 mL) 1, f PR IR &
AL 5k CRide 4y 0.6 mm)450 g, AP 1 h, 435l %
34t BRE 4K fbiR B . LA BRE 42K SR 2 M 1 ki 4% |
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Fig 4 Screening result of stabilizer type and ratio un-
der 0 day of placement(n=3)

Rt

500 8% mI2% 015% «18% —&— PDI
% {\&/Q 00
450 N
\ g ot
400 § %
g \ f
S R § 2 102
i 3507 N i =
& \ 0 a
300 { 3 2 N\
250 1 i 0.2
200 + o] e o o —0.4
ER(RU ] i3k 80 SDS PVPK30

b5 HE7dRFREF LML GIRIFELER (n=3)
Fig 5 Screening result of stabilizer type and ratio un-
der 7 days of placement(n=3)

PDI J#54%, i &0 BRE HLff . 45 5%, i BRE 45 1)
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340 1 — 035
330 1 Eoatint F0.30
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Fig 6 Screening result of BRE ratio(x+s,n=3)

2.2.3 BREZOKFHIEER AT T 2%0E  HUBRE J5
H1245 7.5 g (£ BRE 4K R B H 1y il h 25% ) , &
T4 15% ki 80 7K I (22.5 mL)  , fi FRIR &,
A E A B BR CRiA2 4 0.6 mm)450 g, BFEE 1 h, PA7HI 5
34tk BRE 942K SR A2, 00 s Hoki 42 F1 PDI, 25 2%,
BRE 42K Sl TR W (1) -2 ki 42 o4 (278.03 + 4.85) nm, -
¥IPDI #0.192+0.012,
23 BREFKBETIZER

DL BRE 40K dhizs T 1 Ja ARV AS K R T 5 A4
45 JCIRKG, RIS TCIEEE A B, e s B Ry
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AR AR A K AT G R 2 2 R T DR A, BRI I
PDI SR EBCIRAS i g 00 8 k22 5 h k18
B I AR E

2.3.1 WRTRPFIRERTE  HC2.2.37 0 F fil 15
BRE 44K R B 15 mL, 23 5 A TR 7 5% H
HEIE 5% IR 5% FLEA 0.75 g, [AII 288 I AR
TGO ORTEIRER ) | P il g i 35 50, 432 F 25
mL PE A, F —40 CA&ME F B 5 ha, in#THiE
2 —20 °C, 4EF5 IR BE 20 h s, NI HE 2 20 ¢, 34k
FRULIEE 5 h, EDFS BREAUK S o WAL T il BRE 44K
ML, I BGE UK, D HoRi A2 M PDL, 47
R 3 YK, LA F2E . 255 mA R TR9
FIFNAS N0 AR50 % BRE B2 42 F PDI (1) 5% 1 25 5 A
K, B, BEFEA IR TR o R TR 37 550 14 0 BE 25
RUWFERL,

R1 FTRIPFIFHENFELER (x+5,n=3)

Tab 1 Screening result of lyoprotectants type (x * s,

n=3)
PSS b itz ,nm PDI
SO TR Fissifs GRS MELRE 28486387 0225+0.018
St sl S E A 28048 4.5 0220£0.012
SV Fhatf. L SI (A 287.56£4.69 0219+0.020
A Fishginh B R MR ER A 283.09+351 021240017

2.3.2 BREYUKEGT TEEIE  HU2.2.3"5 i 153
f) BRE 44K f 1R B 15 mL, 4328 T 25 mL P AR
F42.3.17 T F“F —40 CHRMFTFWEZRS hg - Jr4Er
DCIRBE 5 W (P R AT 5 SHEBRE 9K ff . W
EL il BRE 40K dh i SRR, -GS /K 3 fe L I L
WiAZFIPDL, 455, BRE 4K Al IR BV T )5 AN 340 .G
BB, Y] JCAEEE , -2k 4% o (283.09 + 3.51 )nm,
4 PDI A 0.212 40,017,

24 BREWABHHEEEHSENEHEMNEL
2.4.1 3% MF A% H N Diamonsil Cis(250 mmx4.6
mm, 5 pm) ; Ji 31 A A B EE-0.1 % H IR K %5 W (60 : 40,
VIV) 5 ¥ I 4 oA 335 nm 3 3 A7 900 mL/min; A1 36h
35 °C; HFER A 10 pL.

2.4.2  WPBREESATXT RS TRORAS ORS PRI AT
XTHE S 10 mg T 25 mL s, B B A O e 4, il
o SR 400 pg/mL X BB I B8 V5 R 28 W B 750
L X B S T 5 mL R A o i o e vk
“h 60 pg/mL Y BRSO B A R

2.4.3 P AW A A RAREL2.3.27 30 il £ Y
BRE 44K iy 15 mg (#H24F % BRE 10 mg) , 2l 2015 4F
s ) 24 ) (S ) H i B 55— (/R ),
DL 200 mL ZKAE R i s A o, I B /KR A (37 £ 0.5) C .
BEYHH 35 t/min, THAES 60 min BURE 3 mL, J1] 0.45 pm
TUAFLUE ST , BELUE R, RIFS

2.4.4 ZSPMERNATR  F2.2.37 TR b J7 He s Ay
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Fig 7 HPLC chromatograms

246 KMERREE pRIKEE R 2.4.27 00T B
ZEF R B S ETA$ UK 0.06,0.125,0.25,0.75.,1.00,1.25 mL
25 mL S 0 SRR R ) 5T VR EE A3 i R 4.8
10.20.60.80,100 pug/mL [ ZRFN LMW, FH 0.45 um fi
LIRS J5 , LB, ¥ “2.4.17 T T (335 25 A i A
GIAT IC SR TR o DA o 5 1 O VAR A AL R (L,
ng/mL) W IR AR () HEF T [ 53Hr , 45 150 05 7
Hy=21 485x—25 461(r=0.999 6) , & I EF B 4F i &
WP LR BN 4.8~100 pg/mL.

247 KPR 5 PR EE HCU2.4.67 3T i A5 Y o
TR R 4.8 pg/mL Y B KSR BRI G A, T
A LR R, #4224, 17 0 R (8 135 2 AR 0B AR A0 #T , DA Mg
301,10 1 433 330 R il B A et B o 28528, 7 o 5
ARSI PR A7 0.066 8 ug/mL, & wfR 4 0.131 5 pg/mL.
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2.4.8 AEHEIRK  BC2.4.67 I T 4B TR E K
60 pg/mL B BT X B VA O e, 2.4 T g
FRNFFESEIAE 6 UK, IE SR T AL, 25 5%, BF B A I i A
FIRSD N 1.49% (n=06) , Z& I AHE 2 B LA«
249 FAEMERE  BUC24.3"m MRS ARGE R, T
FIRCE 0.2.4.6.8 hJ5 , F“2.4.17 T F {035 5 h ke
SIAT TE SR R A5 L B R 9T 04 1E LAY RSD
0.71% (n=>5) , F B AL A AR I E 8 h AR e 1
A7,
2.4.10 A EISCRIRES RS AR M B R i
i BRE 49K 3 mg, & T 100 mL &b, 20 SIS A
U RS G BRIP4 T 5 mL, KRS B 2 %105, SR )5
0.45 pum FfLUE Mg LT, BUSEUE A E R i S VA T, A 7
il 5 6 4y, P4 “2.4.17 0B Ak S5 R UERE S BT T A0
FE SR o g5 AL B B 5T 1Y 7 2R [l iR oy
100.15% (RSD=1.83% ,n=6) , 22 B} J5 = v &5 RL 47
TIRE [ENACR I 25 SR L3 2,
Fz2 MERKERREER

Tab 2 Results of recovery tests

BEER,  BRAR,  MAR,  WEE, EENRE  PEMEE RD,

Q‘ =}

w5 mg mg mg mg % W, % %
1 30348 20940 20000 41300 101.80

2 29927 20650 20000 40380 98.65

3 30214 20848 20000 40324 97.38

100.15 183

4 30133 20792 20000 40913 100.61

5 29892 20625 20000 41061 102.18

6 3.0251 2.0873 20000 4095 100.26

2.5 BRE#XBHIREEN
2.5.1 RLARFIPDIAYINE  H“2.3.27 30 T il % % BRE
YK Fb A b 3 A IRV A SR R AN o R A%
PDI, A7 52 3. 4558, BRE 44K 5 (07 Yk 42
(283.10 + 3.08) nm, “F-2 PDI 4 0.212 + 0.021, H ki {243
MR RIESME LA 8,

80

60

s, %

20

5 10 50 100 500 1000

i, nm
8 BRE #0XK@HIHIE 5 76 B
Fig 8 Particle size distribution of BRE nanocrystals
25.2 ZetaLOZIE  HU“2.3.27 0T il 4 1) BRE 44K
AR A I KV, SR DR EE A 7E L Zeta HLAE
SFATIGE 3K 45, BRE 40K (734 Zeta LA N
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(—38.48£0.39) mV,

253 FARMHEEIIEE  BOL i BRE R F142.3.27 35

i B BRE 9K U EA TR b B, PSR
T LB (TR KA1 . 455 BRE JFURI 24
F 3 DUEIR G5 K £ETE  BRE 4K i 38 DUPRIR 45 4 15
16 TEILIE 9,

28 SR - e , WAl v
A.BREJ5UEF24 (x5 000) B. BRE 42K § (x50 000)

B9 BREZXRFERZHMHERE
Fig 9 SEM photograph of BRE nanocrystals and raw

material

2.5.4 DSCHMT 43 3IH“2.3.27 35 F il £ ) BRE 44 K
fm I 80 . BRE JFURL 25 4% 5 mg, #E47 DSC /3 #r. B
SR T s IR L B 30~350 °C, FHE R N
10 C/min, =AM WS Y. 455, BRE JFR257E
136.96.210.79 CAMAT WU , 76 213.6 °CAbAT ek ;
i 80 1Y) DSC h e A M A il | & B L0 Jo e TB
JRAS ; BRE 44K S 7F 131.83 . 198.55 °C &b A Wi $ i | 78
202.27 CAMA TG , F B BRE 902K 5475 AT ATE 077
1, H AR AW A LAk 4s UL E 10, AR¥E Van’t
Hoff 77 B2 0 A1, 9 i b A Tl 24 TR A A A B, IO i 2
REAR IR 228 550, A 5 i 1) 4% 1) BRE 90K & 45
T FH I BR80T AL A BCHIGEISTPE AT , o B

AR
52V, o

BRE 44K i
ikt 80

BRE J50kH2Y

PR, Wig

30 100 200
RJE,C

B 10 BRE k& I1iR 80 #1 BRE R #Z5H) DSC &
Fig 10 DSC patterns of BRE nanocrystals, Tween 80
and BRE raw material

2.5.5 XRPD4MT 43 %I HU BRE J5UR 25 F1“2.3.27 Tl T
il % i) BRE 94K il o5t , #E4T XRPD 43 #r . 3#E4% Cu i,
BB N 40 KV TN 40 mA 14 4y 4°/min
2 Off RGBSl 5°~40°, 455 BRE J5UBHZ7E 10.10°
14.85°.15.93°,25.61° ., 26.86° 74 F88 HAiT 5104 , BRE 44K
A PEXT VAV, B A SR AT S 06 HH B, 22 B BRE 44K
FARR 25 HA A R R AT A, HGH ) S L B, 1
DL 1T, F AT, A BRI FI VR T R oA el AR
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El11 BRE#RBFFERZH XRPD &
Fig 11 XRPD patterns of BRE nanocrystals and raw
material

2.5.6 BRE 44K fb i AMAE H EEME 275 2015 456
(o 2 ) (USRS ) AR s s BN 5 =3k (/AR ) Wik
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Fig 12 Dissolution curves of BRE nanocrystals, physi-
cal mixtures, raw material and BRE nanocrys-
tals after 3 months’ storage
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Tab 3 Accelerated stability of BRE nanocrystals (x +

s,n=3)
B ] Fif? nm PDI ZetaFLfi
0d 283.10+3.08 0.212£0.017 —3848+0.39
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