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Preparation of notoginseng total saponins-tanshinone composite particles
by solvent deposition method and their characterization

FU Ting-ming, YANG Feng-yun, WANG Tian-yao, WANG Hua-mei, GUO Li-wei
School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210029, China

Abstract: Objective To synchronously inhale Chinese materia medica compound using particle as inhalation drug delivery system,
notoginseng total saponins-tanshinone composite particle was prepared. Methods The composite particle of notoginseng total
saponins-tanshinone was prepared by solvent deposition method and was characterized by X-ray diffraction (XRD), scanning electron
microscopy (SEM), differential thermal analysis (DTA), particle size analysis, and high-performance liquid chromatography (HPLC).
Results The notoginseng total saponins-tanshinone composite particle was successfully prepared by solvent deposition method, the
results of characterization proved that tanshinone was coated on the notoginseng total saponins core particle. Conclusion The
preparation of composite particle provides an effective way for synchronous inhalation of Chinese materia medica compound
prescription and technical support for the preparation of compound dry powder inhalations.

Key words: Chinese materia medica compound prescription; composite particle; characterization; tanshinone; notoginseng total saponins

NG 5N AT i AL i o 2 ik
HE P IE A R AT OGN AL, IR
FERRERE A — P 2 2575 K. 2Rty
WAL T, HAERZ WO EE A A0 s 250
T 2512, SRR O AL I 2940 15 36
FEHNRST, AR E MRAR N, AR B 1
WSR2 0 T PR R G IR T
EAME IS 258 LR AR ROk 5 A AE
A DA A A SRRSO R 2500, JE A LTSN 25

s HEA: 2011-02-23
HEEUH: HEARBFIEEEHIE (309739500

Y-S B UL UNE E ST Y N A pri L
B EALIMH I MBS REN. MHERS
FIREZ REIL R AL EA” BIHI, 2R OEE
P IR IE PO B E T RHE R, 3
PEVAIFN GRS tmaxs Cinaxs AUC S5 BT
VT pilEe-S Uz A O N LA E M DR R AW e 2
SR, ST BTV 2 b 2T R 2 A
AFETFETEZ WA, WA B ACAR . (R 4
A, BXEK.

TEEEN: FHE (1976—), B3, L, RIWFSCO, W07 oy P2 RIBL S B ER . Tel: 13915948036  E-mail: futingming@gmail.com

«@AEE  O7H  E-mail: guoliwei815@yahoo.com.cn



)

Chinese Traditional and Herbal Drugs 38 42% 118§ 2011 £ 11 A

* 2217 ¢

2RI T S T — AN, 58—
By AR TR RAFIA T, 22580 AT
Z oot SRR, B K TS TRt 2 4L
Jo TR R R4S 253 AR A it 2 s Mgt s T, 3l
A3 AR N I R 45 AR IR AN [R] PR A7 T
R T MG, FBURIKEPERC A RER D F
L. AT ULSEELZ 2 A I FE RO, 2 BT
2 52 07 1R W N R D) 75 il e ) S M DG B )
. R EER P 2 2 A 0 A P AL A R R
IR R AR, TR AR AN ]
oy AN A, L RN R 0 2 S,
WARBENG L B 2 A 0y AP IR ) H AR . ARSEE A=
LRE A, PR 5%, AMEH I A5
FLEMEE T A B VERE (SR TH 455 fE
PSS, PSS = LR R g A o i%/5%
HERT, I ILIATRIE
1 {XEE5HH

Buchi B—290 /NARIWEZS A G 2P A
A JISM—6300 HH T RiMEE (HA JEOL A
#]); Helos/Rodos VAR EEAX Rl [ HriA 22 v
HRATD; ZHSHTL CPY—I1P (LR Rl
10 #%); Bruker Axs D8 Advance X H£&¥5 RATEHHX
(i1 ARL A 7)); Agilent 1100 B 2 41 i 0B (4
WA (M Agilent A7), U G1312A PUICHE
. G1313A HBhIEFERS; 85—1 THIE 1 HEFAL (&
IERAEAES] o PES 1T, (A5 110766- 200619)
=BT R, (b5 110745-200617). AZ2FF Rg,
(fit5 110703-201027 ). AN Z 24 Rb; (fit5
110704-200921) ¥40J-H [ 24 5 A=Wy il e A o2 T
=hEBE (S S20060722, FESE 43%,
W MBI AR AR, S0 (S
B2007021, i 5% 35%, TLVGEEE S 250 A A
HD s B AkE e tral, o B R 258 ] BRI A |D,
LG~ B A ke, KoLK,

2 HESHR

21 EENFHIHI&E

211 =-BRETRER T HEETE BRI = b
BAFERL 10 g, W1 100 mL 208K P ECHIEL 0.1
g/mL =L BT, WS TR R =B R R
Wi Fo Wi AR B 160 °C, HEIREE
98 C, HEFEARURE 0.4 mL/min, 25 ABUIRE
60 m’/h.

212 WHRUIRE SR H%D H% 025 g 15

PR AE S0 mL BR Ok Hh 45 0.005 g/mL (1) 2 i 3
Ceil. 76 RPN 3 g Bkl
() =L BTk, ERIBEENL E 50 CHide
HETHR, WS R AR T .

22 ESRFHIFEFAM (SEM)

i WS L SRl AR RPN S MY AN =R AR R L)
DVER AR FE ST BT RE S & IR XU b w4
RIGEE A 5AT T AT g M. B 1-AL 1-B 8
FF W 2Tkl & 1 =L B RHZ R T A
KICEE R BARRE . AT VF2 58k B0 19 A A7
15, TERFFAZTEIERMMERIE, Hogtter, K
BAits). B 1-C 1-D A Fs 2 Tkl 4%
W% Fe LM E AR PFSEIIRTE = LR 2k
TR, BERMOTBRESR . NES LR, KT
A LA 22 (NIRRT INRL TR, 53 ARk T- L
BOPEE, TR LR . R T ARV 2
SEEANMIRE, H2 LR AE =L B kLR A
P EE [ SRR VT B, DURRURE T [ 3R T D28 LU IR T3
FHMIRLT PR R, DUBRL T BRSP4
-2 vy N Rl w¥ SN £ AR S S N AT DR PR
S B =B R B PR T R R T, TR
WEZE, S5 TR TFMRMIES, XA SEERT 1
BTG R o
23 EERTF X HE&ATH (XRD)

K ARL X—TRA 4 X SR AT 5K, Cu-K
o Lk, fTHHE (20) FIHETERER 3°~50°, F1i
TAEE 10°/min, HLE 20 °C, B 50 kV, i 150 mA,

A, B-=LEBIMZE R C. DIEHVIRE SR T
A, B-notoginseng total saponins spray drying particles

C, D-solvent deposition composite particles

1 RFREHERREE
Fig. 1 SEM images of particles



«2218 ¢ $3h

Chinese Traditional and Herbal Drugs 38 42% 118§ 2011 £ 11 A

SR HEAT X A . i 2w, R =k
MOETERHZR T & XRD A5, AES AR
ZWEIE BT XA P RO o P S R
TR AEPEE R 5R, U R P A T A A R AR
B . FESM S AB0E Kb 21 DMIRATHIE, 20 {4
4394 s 7.240°, 9.760° 10.440°, 11.500°, 12.140°,
13.260°, 13.820°. 14.680°. 15.320°. 18.0206°.
19.460°.24.340°.25.240°.26.680°.,27.600°.28.400°
29.320°, 32.980°. 39.200°. 41.880°. 44.020°. &
AT XRD EHERSIE S =B R 2T XRD 2
L, HZAEE AR 20 {14 3.840°. 7.200°,
9.560°, 17.760°. 26.380°. 27.340°%3 5 HHEN 6 4N%F
I T2 W AT 5 U o NDTCRR AR 13 e v B,
FPFS W R AR 2 st B LU AR 5, W =L IR g B
HPERR T, AUBREEHHA. 75, DIRE SR
T P2 W R AR 2 i B IR AR 59, XAELS
g, ZEWH ST Rl o UG R
Ao FIZEFEAE LS BTSSR =L
AT REAZ AR, 172 AJG 8 T B B IRAS TTRRAE
=R E R R .

A
M"“% B
M ST C
0 10 20 30 40 50

20/(°)
A-PFFSE B-UIE SR T C-—LBEfFhT

A-tanshinone B-deposition composite particles

C-notoginseng total saponins particles

2 AEHF XRD ZE& tLRE T
Fig.2 XRD comparative patterns of different particles

24 EHSH (DTA)

DTA XH CPY—1P ZE/R/ Ak, K2 i
76105 CEA TR E T PR, KRR 25 mE T
Brp, DRS00, FHEE® 10.0 °C/min, TS
Ml 40~800 C, FEiHE 0.1~2.0 mg. SN
SRR, AR T ZERG T R 3 A=
LR BRI NRFIEVE, 480.25 C I HBLREAE

W ARG . 480.25 “C I HA BRI REAIE IR AU (1) L G B A
430.49 C, ZIEHEEN 505.13 C. JFSEFER
AR, 517.47 °C & IR AE R A0 . 517.47
C I H B RFAE A R L AR K 467.43 °C, 21l
BN 579.25 Co WIHNREAYIHIL T — MR,
7 508.86 °C. 508.86 °CIHsf HHFILFRIH FiE W Bl [ 2
URME R 436.75 °C, AL EH 563.70 C. PHAT
WS BV HE D PR X TR AT 010 508.86 °C [IKIARFAE WS Fuilg S
FEEERM = LR BT MESE. JIREA R
LT —AMEREIE, 478.12 °C. 478.12 “CIvFH B4
HEWR B (RS AR Ky 432.35 °C, Z B3R N 509.74
Co VIRRHEWEIETFRS, 340 B IR AAREAE I (1) X
(A TT 0. 478.12 “C KRR A2 TE B T 8T (1 4)
i, sETER T e IRAE. HOXRD EH, K
R, TEESISHAE T =LA ST,

A T T e
B
B —_—
c R
[
D vi/“/\ﬁ U
b
0 300 600 900

e /C

A-=EREH BJIZE  C-HHITTRE &K1
D-=-L e -SSR &Y

A-notoginseng total saponins B-tanshinone C-solvent
deposition composite particles D-physical mixture

of notoginseng total saponins and tanshinone

El3 FEHRF DTA E
Fig. 3 DTA of different particles

2.5 hRSH

FErAaZE 58 Helos/Rodos T-VEEOGRI BN, #F
ATRIARIINR . AL 4-A 1 5545 ) £ 1) =L R e
DVARE/ ST b’ < = WP A 1V b I 5 A o a  FE =523 14
ZIEE A 1.80~21.00 pm, “FkifE 5.68 um.
10% IR T-Ri42 /N T 2.76 pm, £ 50% KL T4/
T-9.00 um, A 90%MHIRLFHRifE /N T 20.20 pm. M
Kl 4-B AU S 2 SRRk G, Rk
TS IES A, FERARTEE A 1.80~30.00
um, “FERifE 596 pm. H 10%HR 7Rz /N T



¢ $# Chinese Traditional and Herbal Drugs 3 42 % £ 118 200 11 A ©2219 ¢
A B
| = — [ \ = — T
0 05 1 5 10 50 100 0 05 1 5 10 50 100
HifE / um
4 ZEERBEEBRETIENT (A) S5BEFTMRESNFREZESTHE (B)

Fig. 4 Particle diameter distributions of notoginseng total saponins spray drying particle (A)

and solvent deposition notoginseng total saponins-tanshinone composite particle (B)
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