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Change in the Drug Release Behavior of Theophylline Sustained-release Tablets after
Division into Two Halves
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Dividing a tablet into two halves and providing them to patients is a routine approach in clinical practice. Obvious-
ly, the drug release behavior of tablets should be constant, regardless of the dividing process. Here, we investigated the
change in drug release behavior after dividing tablets into two halves. Five commercial theophylline sustained-release
tablets designed to be taken once a day were used as test tablets (two original products and three generic products) . A 24
h dissolution test was performed for each tablet, and changes in drug release behavior were evaluated using similarity
factors, f2, calculated from the drug release profiles. The drug release rates were substantially increased by dividing the
tablets into two halves. Analysis of variance (ANOVA) revealed that the effect of the dividing process on drug release
behavior was more significant than that of changing the products. We further observed the feature of cross sectioning of
the surface of the tablets using a scanning electron microscope (SEM) and a laser-scanning microscope (LSM). The
microscopic observations confirmed that the surface became rough and developed many cavities with the prolongation
of the duration of the dissolution test. This study clarified that the division of tablets into two halves exerts significant
effects on their drug release behavior, and may offer a profound insight into the proper use of pharmaceutical products.
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Fig. 1. Drug Release Profiles of Theophylline Sustained-release Tablets in Water
Each data point represents the mean+S.D. of three measurements. Whole tablet (A) and two half tablets (H).

Table 1. Characteristics of Tested Theophylline Sustained-
release Tablets

Tablet Tablet Tablet Tablet Tablet

A B C D E
Diameter (mm) 9.50 9.50 9.00 9.50 9.50
Thickness (mm) 2.80 2.80 3.10 2.70 2.70

Ingredient am&lg)t 200.00 200.00 200.00 200.00 200.00
Crosssection = 5660  26.60 27.90  25.65  25.65
(mm?)

Surface area my 22522 22522 21478 22223 22223

Tablets A and B are original products, whereas Tablets C, D and E are
generic drugs.
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Table 2. Similarity Factor (f2) of Theophylline Sustained-
release Tablets

Tablets f2e
A 51.6
B 51.0
C 42.9
D 47.6
E 51.1

¢ Whole and divided tablets were employed as reference and test tablet,
respectively.
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Table 3. ANOVA Results: Tables for Accumulative Release Amount of Theophylline at Designated Intervals

4h
Degrees of freedom Mean square Observed F value p value
A Effect of diffence in test tablets 4 87.1 17.8 <0.001
B Effect of dividing process 1 606.0 496.3 <0.001
AXB 4 5.1 1.0 0.407
12h
Degrees of freedom Mean square Observed F value p value
A Effect of diffence in test tablets 4 454.2 49.0 <0.001
B Effect of dividing process 1 1379.2 594.8 <0.001
AXB 4 26.5 2.9 0.051
24h
Degrees of freedom Mean square Observed F value p value
A Effect of diffence in test tablets 4 856.3 161.5 <0.001
B Effect of dividing process 1 1510.1 1138.9 <0.001
AXB 4 123.8 23.3 <0.001
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Table 4. Change in the Roughness of the Cross Sectioning of
the Surface of the Tablets by 4 h Dissolution Test

Time (h)

Fig. 2. Drug Release Profiles of Tablets A and C Coated with
Silicon Seal Material

Each data point represents the mean+S.D. of six measurements. Tablet
A (H) and Tablet C (A).

Tablet A Tablet C

Oh 4h Oh 4h

10-point average rough-
ness, Rz (um) 515.12 607.95 422.98 632.82

Calculated average
roughness, Ra (um) 42.63  50.55 26.94  86.67

Fig. 3. SEM Images of Cross Sectioning of the Surface of Test Tablets after Dissolution Test
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Tablet A

Tablet C

Fig. 4. LSM Images of Cross Sectioning of the Surface of Test Tablets after Dissolution Test
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