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Constructing powder dispersion of Tongmai Dasheng Tablets based on
dissolution of effective components and dispersibility of medicinal powder
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Abstract: Objective To improve the dissolution of Salviae Miltiorrhizae Radix et Rhizoma (SMRR) and Paeoniae Radix Alba (PRA)
in Tongmai Dasheng Tablets (TDT), and to construct a good powder dispersion. Methods SMRR, PRA, and Placenta Hominis (PH)
were crushed by common method and ultramicro method using calgon as a dispersant to prepare 19 powder dispersion samples. The
particle size distribution, infrared spectrum, dispersion, specific surface area, and porosity of the powder dispersions were investigated.
The contents of salvianolic acid B and paeoniflorin were measured by HPLC, and the dissolution of salvianolic acid B and paeoniflorin
in different powder dispersions was evaluated. Results Infrared spectrum results showed that superfine pulverization, mixed
comminution or adding the auxiliary pulverizing cannot produce new substances in medicinal powder. The dissolution rate of
salvianolic acid B and paeoniflorin in the mixed ultramicro powder dispersions of SMRR and PRA was the highest, salvianolic acid B
83.57%, RSD 2.03%, paeoniflorin 80.75%, RSD 0.61%. Conclusion The dissolution rate is affected not only by the specific surface
area of the powder but also by the dispersity of the powder. In order to improve the dissolution rate of active ingredients in powder, it is
important to increase the specific surface area of the powder and improve the dispersity of the powder. In the mixed powder of SMRR,
PRA, and PH, the dissolution rate of salvianolic acid B and paeoniflorin was lower than that of the mixed powder of SMRR and PRA.
Hence, PH was smashed alone, and then mixed with the other two kinds of medicinal powder.

Key words: Tongmai Dasheng Tablets; Salvia miltiorrhiza Bge.; Paeonia lactiflora Pall.; powder dispersions; ultramicro crush;
Placenta Hominis; specific surface area; dissolution rate; dispersivity; porosity; HPLC; salvianolic acid B; paeoniflorin
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M 4li; I3 Salviae Miltiorrhizae Radix et
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Table 1 Determination of particle size distribution of each

powder

2H 5 do/um dos/um dge/um
P41k 3.927 25237 57.523
PSRk 5.201 25.474 55.082
FH &k 1.995 20.721 50.642
FZ+ a7 40k 7.549 28.947 60.652
P&+ E71) R4k 2.601 24.761 56.029
P&+ a7 Hikh 2.377 24.399 55.489
EESEE 11.684 36.357 153.296
AT AR 4tk 11.291 32.645 64.698
FI AT ok 7.687 29.078 59.223
F1Z (SH) ¥} 1.509 20.247 74.510
1% (SH) Wik 5.088 24.315 52.873
% (SH) Mtk 2.144 20.933 53.160
FZ+E%5 (SH) 4k 4,323 26,556 58.105
FI&+ AR (SH) W4k 7.344 27.645 57.500
FI&+ AR (SH) B 3.365 24.802 55.283

10.460 33.977 85.127
A5 (SHY HR4Hks 11.291 32.645 64.698
75 (SH) Bk 9.806 32.640 74.510
P&+ A% +%0E (SH) Bl  2.832 24.765 55.851

FIA] (SH) 4k

ERARBRARTZIAR K, SH AEigiE— 5 K K
URLEE, (HIX MR NVE RN B SH X K
R TR 52 T 2 A BRI
2.3 LIIMKIERINE

HEVHE T KBr 25 40 mg, O “2.17 Wi F 19
PR ARFES 220 L mg, BT IR R BT B VR A
—SEYARE, A UEJ 10N, BHEZ 5min), EHL
P, SR WE 1~4. SRER, @R EIRE
LGP AR PR B I, N SH WA i 2414
FEAEEIR, FES-AATRE TS 55,
FIATILL AN AR A, RIS, s #r
{0k} ata =
24 RSB Ry E RN
2.4.1 MR E R

A
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viem™

ASIZ4 BT Wdk  CHISEM D-FIS (SH) 4k

E-f}Z (SH) R4ty F-f12 (SH) #EHh

A-fine powder of SMRR B-micron powder of SMRR C-submicron

powder of SMRR  D-fine powder of SMRR (SH) E-micron powder of

SMRR (SH) F-submicron powder of SMRR (SH)

3500

1 ASHEELIIMNER
Fig. 1 Infrared spectrum of combination of SMRR
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K-F725 (SH) ek L-H75 (SH) 4k
G-fine powder of PRA  H-micron powder of PRA

3500 2500

I-submicron
powder of PRA  J-submicron powder of PRA (SH) K-micron powder
of PRA (SH) L-fine powder of PRA (SH)
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Fig. 2 Infrared spectrum of combination of PRA
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FAD B PP+ A2 (SHY 41k Q-FF&+ 145 (SH)
WAKS R-FF5+E%] (SH) i

M-fine powder of SMRR mixed with PRA N-micron powder of
SMRR mixed with PRA O-submicron powder of SMRR mixed
with PRA  P-fine powder of SMRR mixed with PRA (SH)
Q-micron powder of SMRR mixed with PRA (SH) R-submicron
powder of SMRR mixed with PRA (SH)

E3 FA&-AANHEEII/MER
Fig. 3 Infrared spectrum of combination of SMRR and
PRA

B
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S-FFZ+ AA A (SH) Bk
S-submicron powder of SMRR mixed with PRA and PH (SH)
4 FE+B+EAEBRMLIMNEE
Fig. 4 Infrared spectrum of combination of SMRR mixed
with PRA and SH

Ky AR PFZ-AAREMA® 03 g, 79
T 200 mL B oK. 2R R I RS O
3 1 mL F 10 mL &9, AN L BBEZ,
FR ANy 66 BETHEE 200~800 nm KA T 94
HUSH 0.05 g 23+ 8T 100 mL 257Kk, 8 20
min, BUES)ERTREW 1 mL T 10 mL B, &
2%, [ T

2 R LA K SH AT 200~400 nm i
WU 2 A, #E 400~800 nm I LF% A Wk, T
JLLE 450~800 nm HEA7IX 2 Fft 24 A4 T A v W o

o
o

SEIT, 2R RO SH e, H ok
TR T RURL I S, AT A A A 2 B B
Pro ASZIGIEEL 600 nm HEATAHH R IO LI E -
242 ZIMBARKIEUENE o ik “2.17
U ¥R %410.3 9, 70 7% T 200 mL AT HE,
RS, il L DS M 1 mL T 10 mL
IR, IMANLBRCERZRZIE, WEBOGRAE:
P T (VR B E 30 min J5, ZEWE R 2 om ARHL
ImL T 10mL &), MANTBREREZE.
MO EETE 5351 600 nm R ARG B2 CA)D
BH. L FHPARIE AEZLE (). SHARHE
B A R 2.

S=(Ac—AIA
A RIBSTVE BB R, Ay i b JE W HBR BB BE

B HIEUE RN BRY AR 5 BB AT . INE
WL TS AATE MR KA A0 7 B E ity
HI o EELr, HIRAK TS #OR SH J&, RESIEIR
KRS LB 2R i, P2+ 871 A
15 AR BB R A BV SR S 408« AT AR
FE2WAky . BRI B, XU,
Z 5B RETH R GRS B B, Rk

R2 LMMARBTEME (n=23)
Table 2 Dispersibility of medicinal powder (n = 3)

) pl%  RSD/%
FHZ 4k 1172 171
PSR Ak 1066  2.81
FH S8 11.08  2.20
HA A 1757 257
SESEIENb ) 1591  1.44
B AT O 13.30 247
F+Z+a7%) 4k 927 356
(FZ+ a7 W4tk 985  4.88
P2+ a7 @ik 1534  4.40
% (SH) 4k 732 0.90
1% (SH) R4k 1177 192
F1& (SH) ik 209 253
H2A7 (SHY 4i8 1044  1.26
B4 (SH) Hanky 1073 3.08
B4 (SH) @k 921 416
F&+BA] (SH) 41 1282  1.78
&+ H[A5 (SH) Rk 1046  1.57
&+ H[A5 (SH) ik 2250 178

P&+ A2+ E (SH) R 13.67 4.83
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S, B (FFS4EAD) BES SH B
REM (FF2+a7) @ik, Hp IR KM,
ISR Vil NI R R ol N NP1 I 57 57 it i 2 - A
TUUREINIE, /> BUrEREAR 2 o W R R SR ZiH,
HSHEEARSZEY, STRE RS R LB,
MRS, MmH A EEHRK.

25 agwmﬁi

251 PRESUAIGECH] RS FREUTEN L B 6.87
mg T 10 mL &, IHPEE-K (81 2) TREHER
Hil % & 0.687 mg/mL FHE R B it &3 KR
A5 24515 7.00 mg T 10 mL &30, 0 EE ) s
A 0.700 mg/mL ~j 25 H & B IR 2 AR
1 mL 43507 10 mL &5, I0AH R R 5 2 %
B, 3l A PR B 68.7 pg/mL. AjZ4iF 0.07
mg/mL I -

252 il EIEFEA Inert Sustain Cig #:(250
mmXx4.6 mm, 5um); JsNHA 0.1%mEER K 4 -
NG, BEEEVER: 0~5 min, 10%~15%Z.JfE; 5~

23%~21%Z.ffi§; 50~53 min, 21% Z % ; 53~55 min,
21%~10%Z.fif: 55~60 min, 10%Z.fif: A E
1 mL/min; BFEEEE 20 ul, H:0E 25 °C, MK A
220. 230. 286 nm.
253 ZittHRIEHRES 4% (REZj8) 2015 4F
i U 58 e i W 5 ¥ B =9 AT, #5100
r/min, 7J</ﬁ/mV (370+05) T, WHATNANL
Bl 200 mL. FEERECE BAEZIMAE 03 g, 2
FhEIR & ﬁm06@3ﬁ?M@ P 109, 2
B FE AP ATE L, WY 1 he AR
A 6 A FATA T, BOPIME . 7 45 E BGE
ERFER 5 mL T 10 mL &+, IHEEAE
% . 4% “2.3.27 TR M ERE AR P R B LA
KATAFAEE A& &, I E TR B, ~j
MR, FRILE 3.

MEERTT LR, FRECT PS4k 8 A5 408
S B B EN S ZIRA ML SH
AR YY) R B R B IS R B DL S AT 2 I

10 min, 15%Z.Jf%;

10~15 min, 15%~17%Z.J%;

15~35 min, 17%~20%Z.fi5; 35~40 min, 20%~
%3 Pl B. BHEWALE (n=6)

Table 3 Dissolution rate of salvianolic acid B and paeoniflorin of various medicinal materials (n = 6)

Z, Hrh (&+0a7%) @Rk PR B. A2

HHIE A

BRI B ok, Hs As e

AR .

iR FHHR B % H %1% RSD/% ATUTE I A% RSD/%

FHZ 4k 36.11 2.43

PSR Ak 4751 4.92

FH S8 56.09 4.98

HA AR 73.86 0.61
HATIR AR 71.94 2.81
AT 80.54 1.92
FF&+877) 4% 69.54 3.02 99.44 0.56
FZ+E77) W4ty 56.83 1.32 60.80 0.03
P2+ a7 @ik 83.57 2.03 80.75 0.61
% (SH) 4% 59.13 418

F1% (SH) R4k 61.82 3.94

15 (SH) Bk 68.75 454

B2 (SHY 4k 81.40 1.89
HAj (SH) HRanky 74.41 0.44
HAj (SH) @ik 74.80 4.89
P&+ HA] (SH) 4k 24.26 453 87.94 0.90
&+ H[A] (SH) R4k 45.80 4,97 61.73 1.51
&+ H[A] (SH) #kh 42.18 4.84 78.36 3.12
P&+ AR I E (SH) @R 64.13 474 74.80 4.11
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2.6 HREERERRFLBERE M E

FREL “2.17 TR 19 FRZGAm A, 20l E TR
B, BUE TR K, KRR AR SN
— BB RS EN, HASREREMEE
i, DU SFE LRI LR, g5 R ILR
4. i, BET EEERMAUE 1 BET WM B e HE St
Hf2k, 1938 4 Brunauer. Emmet. Teller 3 A$2 4
T2 TEMAEW M, #fk BET Miphd,
BIH FLAR /3 AR v AL 2 1 Kelvin B E HERHIG
KIEMK, H Barret. Joyner. Halenda 3 A$zi,
PR BIH LA A i A Aol

AR B A o FH AR 2 FLAE [ A3 A T R AE 1
Tk — o ZITIEMNEED BONTE AT iR
JRAAE S, FHHRT—NOmER (VD) AR
L, ZABEMETEENT —ERE (mp) KW
PSR, BEANRA. &R DR RS ER
GukEIPE S, WIS (p) nlEE M

JH 77 0 P 5 R FH B AR S MR A 7 RE bR v A 1)
SR PRRAS TR, DR B AR BB SR
Mo—pV. CUHIERRA N AR &L, )y F 25 Fh it
HE IR P B RV A BEAT VAN Y A0 T BB 72
] s 2 THT FRTBIL SRR AR B, R B 0t T BR S T
f] A e (2] <A, I8 R BRON BB . SR
5 PRI TR) P 5 R B A B B ) 2P AN O E B 35
1, WHZIRZS R SRR B~

S22 SR ) 2 T R e S A 2 T £ 43 A
BOAAHSE, WA Bl b f2 . s 5 TeLE
19 R 2GR ARFE SR (B IR LSET S
SRR LR, BATIE LRI “Foe P&, HIHH il
2k SR 2R P s A A . R ZR AT AR W B S
DL, TEm R XK, BB & s A7 TE ROk
THERE e 4 L. i I R B T ph R B 5 g ey
25 () T AR EAT RAE, 45 3R W 5 FE P HE P Pt
Z+H{A] (SH) 4R < AAT908 < A7) (SH)
W< (PEZ2+ 32D 40k <EAj (SHY W4k <
FHA) (SH) 408 <F1Z 4+ EA7 (SH) g <A
ATRRAIN <FFS 408 <FF2 (SH) 418 <42 (SH)

x4 BHMHRBIEEERERFFLARR

Table 4 Test of specific surface area and pore volume of medicinal powder

BET [LRAY BIH BEFWLM BIH BRI HAWMEA  BIH BFAMRMAR  BIH EFFERAR
(m>gh)  FERUMEgY) REBYM>g Y EBYmmig ) (29~1680)(cm>g ) (30~1671)/(cm>gh)

Fedh
PS4k 0.534 0.436
FZWakh 0.838 0.548
P2k 1.319 0.784
FZz+a7) 4k 0.422 0.250
FZ+87) Wk 0.805 0.479
FZ+ 87 B 1.284 0.801
HATAH 0.382 0.270
BAjikATk 0.520 0.410
SESTE 0l 0.720 0.587
1% (SH) 4 0.756 0.428
J¥% (SH) R4ty 0.730 0.478
715 (SH) Bk 0.765 0.452
&+ (SH) 4 0.358 0.227
F5+A% (SH) B4k 1.197 0.704
F5+ar] (SH) B 1.197 0.704
(A7 (SH) 4 0.467 0.338
AR (SH) R4k 0.425 0.343
HAj (SH) Bk 0.391 0.241
FIB+AN LA (SH) Bk 1229 0.820

0.457 1.253 0.001 0.001
0.563 1.445 0.001 0.001
0.807 2911 0.003 0.003
0.256 8.058 0.001 0.001
0.483 1531 0.001 0.001
0.773 2.621 0.002 0.002
0.310 0.831 0.001 0.001
0.378 1117 0.001 0.001
0.601 2.506 0.002 0.002
0.414 1.208 0.001 0.001
0.468 1.233 0.001 0.001
0.470 1.867 0.001 0.002
0.222 0.848 0.001 0.002
0.765 1.136 0.001 0.001
0.765 3122 0.003 0.003
0.358 1.172 0.001 0.001
0.337 0.898 0.001 0.001
0.236 0.850 0.001 0.001
0.856 4.667 0.004 0.004
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PIP,
A-TIZ4k BSR4k C-FHSBRy D- JHS+EA) 408 E- FIZ+AA)D M4k F- IS+ @8l G-aAidlh  H-AA)
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Fig. 5 Absorption and desorption curves of 19 kinds of powder
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