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Dissolution Enhancement of Metoclopramide by
Coprecipitation with Water-Soluble Carriers

Jae Ick Yong' and Cha Ok Jeong

College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea
(Received March 10, 1988)

In order to increase the dissolution characteristics of relatively water-insoluble metoclopramide
(MCP), coprecipitates of MCP with polyvinylpyrrolidone (PVP), polyethylene glycol (PEG) 1000, 4000
or 6000 were prepared in various drug to polymer ratios. The dissolution rate of MCP-PVP coprecipi-
tate was greater than those of MCP alone, MCP-PVP physical mixture and MCP-PEG coprecipitates.
The dissolution rate of MCP-PEG 6000 coprecipitate was greater than those of MCP-PEG 1000 and
MCP-PEG 4000 coprecipitates. The dissolution half-lives (Tsqs,) for MCP alone and 1:5 (w/w)
MCP-PEG 6000 coprecipitate were determined by the log-probit method at 37 °C and found to be 4.17

and 0.98 min, respectively.
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Table I—Solubility (M x 103).0f MCP-PEG 6000 Copre-
cipitates in Water at 37°C.

Ratio of MCP to Time (min)

PEG6000(w/w) 19 20 30 60 180

MCP alone 0.200 0.267 0.320 0.387 0.480

1:5 0.420 0.551 0.562 0.600 0.600
1:9 0.507 0.623 0.670 0.728 0.728
1:19 0.710 0.758 0.812 0.960 0.960

Table XI—Solubility (M x 103) of MCP-PVIP Coprecipi-
tates in Water at 37°C.

Ratio of MCP Time (min)

toPVP (w/w) ¢ 20 30 60 180

MCP alone  0.200 0.267 0.320 0.387 0.480

1:2 1.040 1.174 1.254 1.254 1.254
1:5 2.401 2.668 2.668 2.668 2.668
1:9 3.468 4.083 4.083 4.083 4.083
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Figure 1—Dissolution rates of 1:5 (w/w) MCP-PEG co-
precipitates in water at 37 °C.
Key: @, MCP alone; x, PEG 6000; o, PEG 4000; o,
PEG 1000
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Figure 2—Dissolution rates of MCP-PVP coprecipitates
with different weight ratios in water at 37°C.
Key: @, MCP alone; x, 1:2; 0, 1:5; A, 119
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Figure 3— Dissolution rates of MCP-carrier system in
water at 37°C.
Key: o, MCP alone; x, 1:5 MCP-PEG 6000 coprecipi-
tate; O, 1:5 MCP-PVP physical mixture; A, 1:5 MCP-
PVP coprecipitate

Table III—Effect of Drug to Polymer Ratios on the Dis-
solution Rates of MCP from MCP-PEG Co-
precipitates, MCP-PVP coprecipitates and
Physical Mixture in Water at 37°C.

Amount dissolved

Test system Tsow (min)? in 30 min
M x 103)
MCP alone 4.17 0.360
1:5(w/w)MCP-PEG
4000 coprecipitates 1.10 0.420
1:5(w/w)MCP-PEG
6000 coprecipitates 0.98 0.594
1:5(w/w)MCP-PVP
physical mixture — 0.930
1:2(w/w)MCP-PVP
coprecipitates - 1.256
1:5(w/w)MCP-PVP
coprecipitates - 2.701
1:9(w/w)MCP-PVP
coprecipitates — 4.250

9Determined from log-probit plots of dissolution data
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Figure 4—Log-normal probability plot of dissolution rate
data for 1:5(w/w) MCP-PEG 6000 coprecipitate in water
at 37°C.
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