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Table 1 Released percentage of borneol and total
girsenoside from heart protecting mwsk sustained
release capsule in the simulated gastrointestinal pH 10 siln
conditiors (n=6, x £s)

Figure 1 Gastrointestinal transit and in vivo
Released / %

Time / min disintegration of the pellets coated with HPMC in
Borneol Total ginsenoside volunteer
0 0 0
5 4.7%1 .4 10.1 0.7
10 15.6%2.5 21 .8+2.3
20 27317 29.2%2.2
30 30.6 %1 .6 30.1 £1.6
60 30.9%1 .1 31 .2%1 4
120 31.3%11 317419 S 19¢:in
130 33.7%1.9 32.6%1.5
140 52.5%2 .8 54 %3
150 58.612.8 60.1 127
180 62.4%1.5 63.8%1 .1
200 63.6 %1 4 64.1 X1 .2
220 83.8%2.3 84.8+2 .9
240 91.7+1 8 93.8+2.5
270 95 .8 +2.1 97 .6 +1 .8
300 97 241 2 08 241 .1 130 min 8d. 210 min
360 98.2 %1 .0 99.741.4 Figure 2 Gastrointestinal transit and in viwo
disintegration of the pellets coated with Eudragit
2 pH [-30D55 in volunteer
Y- 3 pH
N , , 1

pH
,20 min s s - 4,
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Figure 3 Gastrointestinal transit and in vivo
disintegration of the pellets coated with Eudragit
L100- Eudragit S100 (1:5)
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Figure 4 Mean borneol plasma concentratiorr time

profiles following oral administration of heart- protecting
musk pills ( ©—©°) and pH dependent gradient release
pellets ( ® —*) in fasted state

Table 2 Pharmacokinetics parameters of borneol
in 6 healthy volunteers after a single oral dose of
heart protecting musk pills (7#=6, x T s)

Parameter Value Parameter Value
Apge mL™! 16 £13 bya(kay/ 0.18 £0.04
o/h™! 2.2%1.0 Ky/h™! 0.46 £0 .24
B/ pge mL! 0.7%0.4 Kio/h™! 1.1%0.3
gh! 0.22£0.09 K,/h™! 0.9%0.6
K/h™! 4.0%0.8 AUC/he pg* mL™! 5.2%1.1
Tioe/ h 0.12%0.026 Thax/ B 0.50 X0 .11
ty20/h 0.37%0.17 Cpar/ pg® mL™ ! 2.8%0.7
b/ h 3.8%2.2

Table 3 The statistical moments of borneol in 6
health volunteers after a single oral administration
of heart protecting mwsk pills or heart protecting
mwk pH dependent gradient release pellets in
fasted state (n=6, x L s)

Heart- protecting musk

Parameter Heart prot?cting pH- dependent
musk pills X
gradient- release pellets
AUQ he pge mL"! 5.1 %1.3 4.9%1 3
AUMC/h?+ g mL"! 13%3 20 £5
MRT/ h 2.61 X0 .23 4.0%0 .4
T/ b 0.5%0.11 0.56%0.16
Cax/ pg* mL™ ! 2.8%0.7 1.1%0.3
Fral % 100 96 £6
te-71 , pH 1.2 ~
5, . . pH 6.6 &
0.5,7.4%0.4,7.5%0.5 6.6 %0.7.
1 ~3h,
2~4h; 3h s
181
, ., pH
[9.,10]
Eudragit 1-30D-55 pH 25.5 ,
; Eudragit L100
Eudragit S100 (1:5) s
pH 26.8 ,
HPMC,
, 3
) pH
pH pH
, pH
f 79.6,
, , pH

Y-
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STUDIES ON HEART PROTECTING MUSK pH DEPENDENT
GRADIENT RELEASE PELLETS

SONG Hong tao , GUO Tao , ZHANG Rirhua’ , MA Yan' , LI Xian' , BI Katshur’

(1. Departnent of Pharmacy , Shenyang Mlitary General Hospital , Shenyang 110016 , China ;
2. Shenyang Pharmaceutical University , Shenyang 110016 , China)

ABSTRACT: AIM To prepare heart protecting musk pH dependent gradient release pellets and investigate the
drug release in utw and in oo . METHODS The pH dependent gradient release pellet system was prepared by using
HPMC, Eudmgit [-30D 55 and Eudragit L1 00- Eudragit S100 (1: 5) combinations as coater. The rlease of borned and
total ginsencside from pH dependent gradient- release pellets were determined according to the method of Pharmacopoeia of
the People’ s Republic of China (2000) in the simulated gastrointestinal pH conditions . The gastrointestinal transit and
disintegration of pellets was investigated by using ¥-scintigraphic trace in volunteers . The pharmacokinetics of borneol of
heart protecting musk pH dependent gradient release pellets was studied in 6 healthy volunteers by GC methods .
RESULTS The f value of release data of borneol and total ginsencside of the heart protecting musk pH dependent
gradient release pellets was 79.6 in the simulated gastrointestinal pH conditions . The ¥-scintigraphic trace evaluation
demonstrated that the pellets coated with HPMC, FEudmgit [-30D55 or Eudragit L100- Eudragit SI100 (1:5)
combinations can disintegrate in stomach , duodenum and jejunum or ileum. The gastrointestinal transit time of pellets was
about 5 hours in fasted state and about 6 hours in fed state . The concentratiorr time curves of bomeodl of heart- protecting



Acta Pharmaceutica Sinica 2002 ,37(10) :812 - 817 * 817

musk pills fit in two compartment model . The pharmacokinetics data showed that borned had a short time o absorption
and elimination. The mean residence time ( MRT) of bormed of heart- protecting musk pills was 2. 61 hours . The plasma
concentration of borneadl of heart- protecting musk sustained release capsule which consisted of three kinds of pellets coated
with HPMC, Eudragit [-30D'55 or Eudragit L100- Eudragit S100 (1:5) combinations was steadier than these of heart
protecting musk pills, its C,,, was lower than and T,,, was near to those of heart protecting musk pills , its MRT was
4.0 hours, and its relative bicavailability was 96 % . CONCLUSION The lipidsduble borneol and watersduble total
ginsencside of heart protecting musk pH dependent gradient release pellets can release simultaneously while sustained
releasing in uifo. The heart protecting musk pH dependent gradient release pellets had the characteristics of pH
dependent gradient releasing and disintegration while transiting in gastrointestinal tract. A characteristic of gradient
sustained release was shown in the concentrationr time curves of borneol of heart- protecting musk sustained release capsule
in volunteers .

KEY WORDS: traditional Chinese medicine compound recipe ; sustained release ; heart protecting musk pellet ;
pH dependent gradient release system; gastrointestinal transit ; human pharmacokinetics





