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An in vitro analytical method based on bio-thermal activity for the
determination of dissolution rate of Chinese medicine solid preparation
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Abstract: To explore the new pattern of Chinese medicine solid preparations (CMSP) in vitro dissolution, a
method testing the bio-thermal activity in combination with UPLC was used. Microcalorimetry was used to
obtain the characteristic metabolic growth power-time curves and a series of biothermodynamic parameters of the
inhibition of Staphylococcus aureus by Yinhuang tablet dissolving solutions at the pH 6.8 (phosphate buffer)
dissolution medium at different times. From these results, the cumulative dissolution of Yinhuang tablet based
on bio-thermal activity was obtained. The dissolution rates of two components of chlorogenic acid and baicalin
were determined by UPLC method. Then f, similar factor method was used to evaluate the relevance of these
two methods. The result showed that f, values all were more than 50, indicating that there is a good correlation
between the two methods of measuring the dissolution rate. It is feasible to determine CMSP in vitro dissolution
by using bio-thermal activity, and to provide new evaluation methods for controlling the quality of CMSP.
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Table 1 Dissolution rate of the accumulation of Yinhuang tablet
(n=6)

Percentage of dissolution /%

Time/min
Chlorogenic acid Baicalin
10 21.45 31.47
20 35.70 50.47
30 49.74 54.15
45 68.10 58.66
60 75.78 64.34
90 76.44 66.92
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Figure 1 Thermal power-time curves of Staphylococcus aureus
growth at different dissolution times of Yinhuang tablet at 37 C.
a: Control; h: A value of comparison (sample 7). b—g refers to
the dissolution sample in 10 min (sample 1), 20 min (sample 2),
30 min (sample 3), 45 min (sample 4), 60 min (sample 5), and
90 min (sample 6), respectively

ZAEN, FROFIEEAME N EA R SR, 7Eis HT
o B AR ST A B AR K B s R B, A
BrgRdeh, iR AR/, AR R AIIH RET L T
BRI A KA, Bl 2k 5 00 98 B0l KAl . s itk
543 4 4 TR 4 B A K Rt 2 i Rl b, s T A
B A K AN ) A R R 4 B 40 ) AR O R
, CRRHUE I A IR T 2 5 8 5 N TR] 2 TR A
A Pi=Pexp(kt) ZX InP;=1nPy+kt (P P53
JEA AR BUE K IR GG SR t N ThR). W4
T 1R R il 2 T DA H 7 B HR B K Bk
RIINE (P BRI EFetb KM P. t {8
RN Origin K AF:, etk il-Em] 1580w s 2R K )
A KRR E R (K), KOS A R B R s % 4
BHEE 6 e, HIREAKIHM k{5 RSD /M T 1%,
RS BRI EIERA S BL P, X k AT
LHERA, Pu kK IKRAN: P,y = 473.7k — 0.009,
r=0.980 3. P, k RIFAX, &EXRRE. Hk
Xt VEGEIRNA, JFX) K-ty Bdli HEAT &k 45, 433
k 5ty 2l i2 = k= -6 x 10°%, + 0.001, r =
0.985 4. S5 HR WM EH T &m0, B I
R PR GE K, 4 T 1A AR K38 32 2R, FR B K I
k KK IF A o

23 WEAERKIHE | #BE MMEEKIHE | E
SCHO 19 = [(Ky — ko)/kq] x100% (kg 2425 15 T 21
A B 1) AR AR R, ko 2 A ) AR K A ),
T ANFE S 2500 SR AR KR R 2. 4R
AN TR H B ) 55 38 e X 4 1A PRI E L, FES 7
eI E AR e AV R I Le A A L, X S B
A KA R 37.16%, M4 6 MFEE
X LA B R A KA 2 8/ T AR 7 (LA AED, JF
LB I 1) (R A, ¥ PR 24 S0 B8 1 K, L4
WAE R E L B0, 5 A2 I VE IS 45 BARERL, it

Table 2 Thermokinetics parameters of Staphylococcus aureus
growth and the dissolution rate at 37 ‘C (n = 6)

Sample ty/min tymin Py/mW kmin'  r 1/% Difzzﬁzon

Control — 1708 0.8238 0.00183 09955 - -
1 10 1715 08099 0.00170 09926 7.10 18.96
2 20 1996 0.6364 0.00162 0.9947 11.48  30.63
3 30 2033 0.6805 0.00153 09916 1639 43.76
4 45 2117 07153 0.00143 09913 21.86 5835
5 60 2190 0.7348 0.00134 09921 2678  71.48
6 90 2297 0.5893 0.00129 09936 29.51  78.77
7 ~ 2300 02667 0.00115 09938 37.16  —

1-7: Yinhuang tablet sample
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Table 3 Comparison of the biological value and chlorogenic acid and baicalin at different dissolution times

Time  Chlorogenic  Baicalin  Biological B&B

/min acid /% 1% value/% Sum of square Q value f, value Sum of square Q value f, value
10 21.45 31.47 18.96 6.185 156.425
20 35.70 50.47 30.63 25.679 393.525
30 49.74 54.15 43.76 35.751 107.936
45 68.10 58.66 58.35 95.108 186675 6233 0.098 136425 o419
60 75.78 64.34 71.48 18.525 50.921
90 76.44 66.92 78.77 5.426 140.407

C&B: Comparison between the dissolution rate of chlorogenic acid and biological value; B&B: Comparison between the dissolution rate

of baicalin and biological value
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Figure 2 The dissolution rate curve of the accumulation based
on chemical analysis and bioassay at different dissolution times
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