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Evaluation of Physicochemical Property and Crushing Compounding of
Tamsulosin Orally Disintegrating Tablets
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Summary : We examined disintegration times, hardness, friability, content uniformity and dissolution in
testing to evaluate the physicochemical properties of a brand-name drug and three (3) generic drugs in
the form of orally disintegrating tamsulosin tablets (formulations A, B, C and D). In addition, we evaluated
the elution rate of tamsulosin after crushing to create an index using dissolution medium No.1 (pH1.2)
and a phosphate buffer solution (pH7.5), because orally disintegrating tamsulosin tablets have a function
enteric maintenance and sustained-release. The results of disintegration time were less than 30 seconds
for all cases other than formulation B. In addition, in hardness testing, the hardness was found to be more
than 40N for all formulations. Friability was less than 1% for all tablets, indicating that they were mechani-
cally stable. All samples showed content uniformity, and the dissolution test indicated standard ranges.
Such characteristics of the physicochemical properties, also affect the differences in palatability. When
tamsulosin was crushed using a mortar or a vibration mill, enteric function was not maintained, but 60% or
over 90% of tamsulosin was eluted, respectively. However, when the tablets were crushed using a blender,
the elution rate of tamsulosin was 30% in formulation A, but in formulations B, C, and D it was 20% or less.
These results suggest that pulverizing orally disintegrating tamsulosin tablets using a mortar or a vibration
mill and mashing them will lose the sustained-release function of tamsulosin tablets.
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*OD-tablet

* Crushing OD-tablets(blender)

+ Crushing OD-tablets(mortar)

* Crushing OD-tablets(vibration mill)
* Each sample was one tablet

pH 1.2 solution 30 mL

Shaking(37°C, 60 min)
Centrifugation (6000 rpm, 15 min, R.T.)

pH 7.5 solution 30 mL

[ Residue ] [

Supernatant ]

Shaking(37°C, 60 min)
Centrifugation (6000 rpm, 15 min, R.T.)

pH 7.5 solution 30 mL

[ Supernatant

Fig. 1
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Fig. 2 Disintegration Time of OD-tablets
Each value represents the mean £ S.D. (n=10).
Tukey test was given to official approval (p < 0.05).
Significant differences were seen between
Aand B (p=5.5 X% 10%), Aand C (p=3.8 X 104),
AandD (p=1.2 X 10%),Band C (p=1.6 X 109),
Band D (p=1.6 X 10°).
No differences were seen between C and D.
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Table 1

Hardness, Friability and Content Uniformity of OD-tablets

A B C D
Hardness (N) * 44.1+2.0 58.6+3.4 69.11t4.6 64.2+3.6
Friability (%) ** 0.56 0.08 0.06 0.08

[After/Before(g)] [6.540/6.577]  [6.540/6.577]  [6.540/6.577] [6.540/6.577]
Tamsulosin
+ + + +
Content (%) 99.7+t1.3 96.4£3.0 98.8£2.0 100.83.1
Acceptance value 32 115 4.9 7.4

Each value represents the mean=S.D.(n=10).
*Tukey test was given to official approval( p < 0.05).

Significant differences were seen between A and B (p=1.6 X 10%), A and C (p=1.6 X 10%), A and D (p=1.6 X 10°),
Band C (p=5.6 X 107), Band D (p=2.2 X 10°), C and D (p=2.1 X 102).
**Each value represents After/Before of tablet weight(A:n=33, B:n=28, C:n=41, D:n=41).

Fig. 3 Broken Formulation A in Friability Test
Breaking was confirmed in formulation A
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Change in Elution Rate of Tamsulosin by a Difference of a Crush Condition

a) Dissolution medium No.1 (pH1.2), b) phosphate buffer pH7.5 and c¢) From Dissolution medium No.1

(pH1.2) to phosphate buffer pH7.5

Each value represents the mean £ S.D. (n=23)
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Table 2 A List of an Additive Containing Tamsulosin OD-tablets

OD-tablets

OD-tablets’ additive

Cellulose, Hypromellose, Ethylcellulose, Methacrylic acid copolymer LD, Sodium lauryl sulfate,
A Polysorbate 80, Cetanol, Ethyl acrylate methyl methacrylate copolymer, D-mannitol,
Poly(oxyethylene)nonylphenylether, Lactose hydrate, Candy powder, Calcium stearate

Microcrystalline cellulose, Ethyl acrylate methyl methacrylate copolymer, Ethylcellulose,Calcium
B stearate, Cetanol, Hypromellose, Hydroxypropylcellulose, Poly(oxyethylene)nonylphenylether,
polysorbate 80, D-mannitol, Methacrylic acid copolymer LD, Magnesium aluminometasilicate,

Sodium lauryl sulfate

Microcrystalline cellulose, Hypromellose, Ethylcellulose, Methacrylic acid copolymer LD, Sodium

C lauryl sulfate, Cetanol, Ethyl acrylate methyl methacrylate copolymer,
Poly(oxyethylene)nonylphenylether, D-mannitol, Lactose hydrate, Sucralose, Calcium stearate,
Synthetic aluminum silicate, Hydroxypropyl starch, Crospovidone

Microcrystalline cellulose, Hypromellose, Ehylcellulose, Sodium lauryl sulfate, Ethyl acrylate

D methyl methacrylate copolymer, Cetanol, Poly(oxyethylene)nonylphenylether, Methacrylic acid
copolymer LD, Polysorbate 80, Lactose hydrate, D-mannitol, Sucralose, Calcium stearate,
Synthetic aluminum silicate, Hydroxypropyl starch, Crospovidone
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