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Verapamil is a calcium channel blocker drug which reduces
heart rhythm and blood pressure in high blood pressure patient.
The steady state of this drug has to be continually controlled
to obtain optimal efficacy. In addition, patient compliance
needs to be considered. Therefore, controlled release tablet of
verapamil hydrochloride was essentially developed using hy-
drophilic matrix polymer, namely hydroxypropylmethyl
cellulose (HPMC) and sodium alginate, and compared to mar-
keted product [1]. HPMC, a pH-independent polymer, hydrates
to form a gel layer at the surface of the tablet to sustain the
drug release. Sodium alginate, a pH-dependent gelling polymer,
converts to insoluble alginic acid after exposure to acidic con-
dition in stomach.The development of verapamil hydrochloride
controlled release tablet was to vary the amount of HPMC and
sodium alginate. Alteration of the type and quantity of excipi-
ents were included. Tablets were prepared by wet granulation
method. Physical tests were evaluated on tablet such as ap-
pearance, thickness, hardness and weight variation. In
dissolution test, USP monograph was followed using USP ap-
paratus II (paddle). UV spectrophotometer was used to measure
the amount of drug release [2], and then f1, f2 values were

calculated. In assay study, high-pressure liquid chromatogra-
phy was performed.

The results showed that all formulations obviously passed
the physical tests. The type and amount of polymer signifi-
cantly affected the release of drug. For the effect of the variation
in type and amount of rate controlling agents, change in amount
of sodium alginate slightly affected the release of the drug while
change in amount of HPMC had a great impact because the
forming of gel layer at early stage (pH 1.2) created barrier to
control the drug release whereas at buffer stage (pH 6.8), sodium
alginate swelled and caused a synergistic control release effect
(Fig. 1a). For other excipients, decrease in the amount of mi-
crocrystalline cellulose, used as a disintegrant and magnesium
stearate, used as a lubricant could reduce tablet disintegra-
tion. Finally, povidone K30 as a binder agent could increase
granule compaction but with amount limitation. Formula-
tion with accepted range of drug release in USP monograph
was satisfactorily obtained and similar to the marketed product.
This formulation contained 2.67% of HPMC and 11.33% of
sodium alginate. The f1 and f2 values were 13.30 and 61.49, re-
spectively (Fig. 1b).

* E-mail address: tuarus_f@hotmail.com.
Peer review under responsibility of Shenyang Pharmaceutical University.

http://dx.doi.org/10.1016/j.ajps.2015.11.027
1818-0876/© 2016 Production and hosting by Elsevier B.V. on behalf of Shenyang Pharmaceutical University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

a s i an j o u rna l o f p h a rma c eu t i c a l s c i e n c e s 1 1 ( 2 0 1 6 ) 2 1 9 – 2 2 0

Available online at www.sciencedirect.com

journal homepage: www.elsevier.com/ locate /a jps

HOSTED BY

ScienceDirect

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Elsevier - Publisher Connector 

https://core.ac.uk/display/82824681?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:tuarus_f@hotmail.com
http://www.sciencedirect.com/science/journal/18180876
http://www.elsevier.com/locate/AJPS
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajps.2015.11.027&domain=pdf


Acknowledgement

The authors acknowledge the financial support received from
Thailand Center of Excellence for Life Sciences (TCELS).

R E F E R E N C E S

[1] Abbott Laboratories. Product Monograph: ISOPTIN® SR
[monograph on the Internet], <http://www.abbott.ca/docs/
ISOPTIN-SR-PM-E.pdf>; 2011.

[2] The United States Pharmacopoeial Convention. USP36-NF31,
vol. 1. 2013. p. 5556–5563.

[3] Qiu Y, Zhang G. Development of modified-release solid oral
dosage forms. In: Developing solid oral dosage forms:
pharmaceutical theory and practice. 2009. p. 501–510.

Fig. 1 – Gel layer forming of tablet in acid and buffer condition. (a) Dissolution profile of the selected formulations prepared
with small scale and large scale production: HPMC:Sodium alginate = 2.67:11.33 compared to marketed product (b).
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