Study on HP MC Matrix Tablets of Buflomedil Hydrochloride
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ABSTRACT OBJECTIVE:To study the hydroxypropyl methylcellulose ( HP MC) matrix tablets of Bufiomedil Hydrochloride ( BH) .
METHOD: The tablets were prepared by the method of wet granule. The effects of the amount,viscosity of HP MC and species of
bonding agents on the BH release rate were investigated with orthogonal design . RESULTS :The BH release behavior followed Higuchi
equation and the amount of HP MC and species of bonding agent could significantly affect the BH release rate from matrix tablets .
CONCLUSION:The HP MC matrix tablets of BH had a well sustained release .
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Introduction

Buflomedil Hydrochloride ( BH) is a kind of angiectatic
medicine which can improve the blood Supply of ische mic tissues
and inhibit the clotting of platelets. It is used in the treat ment
of peripheral vascular and cerebrovascular diseases and has good
effects on cerebrothrombosis and dementia of the old'l. The
half-life of BH in vivo is about 2 to 3 hours ,so it has a short
period of action by taking the common tablets. The drug con-
centration in blood varies obviously as well . In order to reduce
the frequency of taking the drug and the variation of its concen-
tration in blood and make it have a long time of action, we pre-
pared BH matrix tablets with HP MC and studied the factors af-
fecting drug release in this study .

Materials

Medicine and reagents BH control ( Qi Lu Pharmaceutical fac-
tory) ; HP MC ( K4 M, K15 M, K100 M, supplied by Fei Cheng
Rui Tai define Che mical Engineering Ltd) ; Eudragit IlI( Jiangsu
Lianyungang lodine Manufactory) ; ethylcellulose ( Shanghai
Che mical Reagent Supplying Company) .

Instruments  U-2000 ultraviolet spectrophotometer ( Japan) ;
ZRS-4 Intelligent Dissolution Tester ( Tianjing University Radio
factory) ; TA-stamping press ( Shandong medical Instrument
factory) .

Methods and results

Preparation of BH matrix tablets Appropriate amount of BH
and HP MC were sift through a sieve with the pore diameter of
172pm and mixed thoroughly . Bonding agent was added and
mixed and the mixture were passed through a sieve with the
Dore diameter of 950pm to make soft materials and put into an
oven at 60 C to get it dried. The dry materials were sift through
a sieve with the pore diameter of 950um and about 1 % of
stearate sodium was added before stamping. They were mixed
fully and then stamped into tablets .

Content deter mination of BH in matrix tablets 20 BH matrix
tablets were triturated with a mortar. Appropriate amount of

powder (about 10 mg) was accurately weighed out and put into a
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100 ml volumetric flask . After 80 ml of distilled water was added,
the flask was shaken thoroughly to solve the drug. And then
water was added to the mark. The solution was filtered with a
micropore filter of 0.22pum . 10 ml of the filtrate was taken out
accurately ,put into a 50ml volumetric flask and distilled water
was added to the mark . After being shaken extensively, the ab-
sorbance was determined by UV spectrometer at 282nm and the
content was calculated .
Release rate determination of BH from matrix tablets in vitro
Release rate was determined according to the method in China
Pharmacopoeia of 2000 Year Eddition. 1000 ml of distilled water
was used as dissolution medium . The revolve rate was 100 1/
min, and the medium te mperature was (37 £0.5) C .Each time
6 tablets were determined. 5mlof medium was taken out every
1 hour (at the same time the same amount of distilled water
with the same te mperature was added) and filtered by a 0.22
pm micropore filter. 2ml of the filtrate was taken out accurate-
ly ,put into a 25 ml volu metric flask and distilled water was added
to the mark. The absorbance at 282nm was measured and cu-
mulative release percentage was calculated .
Establishment of standard curve About 10mg of BH contrast
was weighed accurately out accurately and put into a 100 ml vol-
umetric flask . After distilled water was added to the mark,it
was shaken extensively. 1.0,1.5,2.0,2.5,3.0,3.5ml of the
solution were taken out accurately, put into 10ml volumetric
flasks respectively and distilled water was added to the marks.
The absorbance at 282nm were measured respectively ( BH wa-
ter solution was scanned at the wavelength from 200 to 400nm
and it showed the maximum absorbance at 282nm as showed in
Figure 1) . The absorbance ( A) and the corresponding concen-
tration C regress equation was established as follows: C = 60 .
205A40.1175, r=0.9999
Deter mination of recovery 80 % ,100 % ,120 % of the amount
of the main medicine in BH matrix tablets were weighed out ac-
curately and other adjuncts were added and then mixed evenly .

Appropriate amount of the mixture ( about 1 0 mg B H) was
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Fig 1. The ultraviolet spectrum of BH water solution .

weighed out accurately ,put into a 100 ml volumetric flask and
80 ml of distilled water was added. After it was dissolved, dis-
tilled water was added to the mark and then the solution was fil-
tered by a 0.22um micropore filter .10 ml of the filtrate was tak-
en out accurately and diluted in a 50 mi volumetric flask . The
absorbance at 282nm was measured and the average recovery
was calculated to be 101 .5 % .

Orthogonal design and evaluating formulas  According to pre-
liminary experiment , three factors on three levels (see Table 1)
were investigated by orthogonal design to prepare BH matrix
tablets in the way stated above . The drug release experiments in
vitro were studied and formulas were evaluated. The result was
showed in Table 2.

Table 1 Experiment factors and levels .

Viscosity of HP MC amount of HP MC bonding agent

(cPaOs)( A) ( mg/ tablet) ( B) (0
400 200 1T
15000 100 ethyl cellulose
100000 50 alcohol
Table 2  Analysis of orthogonal experiment result .
Bctors cumulative drug release percentage
Formula ﬁ (%)
F1 F8 Y= Fl + F8
1 1 1 1 47 .5 89.9 137 .4
2 1 2 2 41 .3 91 .2 132.5
3 1 3 3 46..6 94 .6 141 .2
4 2 1 2 33.6 85 .4 119.0
5 2 2 3 42 .7 90.9 133.6
6 2 3 1 67 .8 92.0 159.7
7 3 1 3 34.2 85.6 119.7
8 3 2 1 74 .3 89 .3 163 .6
9 3 3 2 44 .7 86.7 131 .4

X1 137.0 125 .4 153.6
X2 137.5 143.2 127 .6
X3 138.2 144.1 131 .5
K 1.2 18.8 26.0

F1 and F8 were the cumulative release percentages at the
Ist and 8th hour respectively . Xl,X2 and X3 were the average
overall release percentages of three experiments under every fac-
tors respectively . The result indicated that among the three fac-
tors in this experiment bonding agent had the maximum effect

and HP MC viscosity had the minimum effect. As indicated in
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table2, Al Bl C2 was the best formula . The result of drug release
in vitro was showed in Figure2. We could conclude from Fig-
ure2 that the drug release behavior in vitro followed Higuchi e-
quation: Qt =3 .6367 +29.4930t'/%; r=0.9955( Qt was cumu-
lative drug release percentage) .
Discussion

The sustained time of oral prolong formulation in gastroin-
testinal tract is about 9 to 12 hours ,in stomach for 2 hours and
in intestine for about 4 to 6 hours . According to USP the release
percentage of the oral prolong formulation designed to be taken
once a day should be as following : releasing 10 %32 % in the
first hour, 20 ~ 50 % in two hours, 35 % ~ 80 % in four hours ,
and over 80 % in 12 hours. In the release determination, pro-
long formulation samples were usually extractedthree times.
The first sample was tested to determine the sustained release of
the formulation and see whether the drug would have a sudden
release in a-short time to ensure the security of the formulation .
And it was extracted between 1 and 1.5 hours. The second
sample extracted between 4 and 6 hours was to assay the release
behavior and see whether the release was stable . The last sample
extracted between 8 and 10 hours was to assay whether the drug

had been released entirely[z] .
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Fig2.

The result of the test was that the release percentage in the
first hour was irregular and the release percentage bet ween 4 and
8 hours followed above request. So the cumulative release per-
centages at Ist and 8th hour were used to evaluate the drug re-
lease percentages and the release limit was that release percent-
age in 1 hour was about 30 % and in 8 hours was over 80 % .

The result of the experiment indicated that bonding agents
affected the release rate most significantly and the effect se-
quence was that: ethyl cellulose > alcohol > Eudragit III. Be-
cause ethyl cellulose had stronger viscosity , the granules made of
it were firm and had good sustained release .

The release of BH in matrix tablets decreased with the in-
creasing of the amount of HPMC. The amount of HP MC had

significant difference in changing release rate. The reason was
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that the more it was used, the thicker the gel layer was. So the
release and dissolution of the matrix tablets slowed downt®*1 .
The release rate of 3 kinds of matrix tablets made of
HP MC with different viscosity had no significant difference ,
which indicated that in this experiment viscosity of HP MC had
little effect on the release of hydrosoluble BH and this was con-

sistant with the reported result!>!.
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