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Summary 

Preparation of Diltiazem Topical Gel for the Treatment of Anal Fissure and In-vitro, Ex-vivo 

Drug Release Evaluations 
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1
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Beheshti University of Medical Sciences, Tehran, Iran 

 

Introduction: Anal fissures are small tears in the lining skin of the anus presenting with typical symptoms of 

pain and bleeding during defecation. Several new forms of medicines such as glyceryle trinitrate (GTN) 

ointments and diltiazem, a calcium channel-blocking agent, have been recently used for the treatment of 

these fissures. Diltiazem relaxes the muscle of anal sphincter and consequently increases blood flow to 

promote healing. It does not have GTN side effects like headache, anal burning and hypotension. The 

objective of this study was to formulate a suitable topical gel from diltiazem and then to investigate its 

physicochemical stability and also the drug release profiles from the bases. 

Methods: Various formulations of gel base including Guar 1.25%, Tragacanth 1.5%, HPMC 1%, and 

HPMC 1.5% were prepared and in vitro release and penetration characteristics of diltiazem from each 

preparation were studied through a hydrophilic dora pore diffusion barrier and membrane excised rat skin 

using Franz cell over a period of 5 hours. The amount of drug released from topical preparations was 

determined spectrophotometrically at � max=236 nm. Stability studies and shelf life assessments were 

performed too. 

Results: Gel formulations containing HPMC, Guar and Tragacanth presented both good chemical and 

physical stabilities. The rates of cumulative drug release from HPMC 1%, HPMC 1.5%, Guar 1.25% and 

Tragacanth 1.5% bases using synthetic membrane were 89.7%, 76.7%, 94.9% and 66.1% respectively. For 

excised rat skin test, the cumulative percent of penetrated drug at the end of each experiment were 52.7 %, 

50.9%, 64.6% and 42.6% for HPMC 1%, HPMC 1.5%, Guar 1.25% and Tragacanth 1.5% bases 

respectively. 

Conclusion: The comparative study showed that the percent of drug release from synthetic membrane was 

more than the percent of penetrated drug through excised rat skin for all bases (P<0.05). It was concluded 

that the kinetics of diltiazem release in vitro was not affected by the kind of gel forming agent and for all of 

the formulations, Higuchi’s kinetic model was suitable to explain their kinetics. 

Key words: Diltiazem, Topical gel, Anal fissure 

 

Journal of Kerman University of Medical Sciences, 2007; 14(3): 163-175 

�



��������	
���
�����������������
��������������� ��#��������� !�"��

���=;��

R��(� 

#& �7�/�	�d
<����+e�A+fO6	�������g�4����9��h,g�	
-+�������R
-ij�	��kO7���+�f
lm	.����	�������	�4��/��+1�����n9B��@,���QVW���S,�����������

�
6<�o�	��2���2W9��pb��	��q������r	���#!I!,���� �������s�,����"����A��#K&#p 

=& tu	�b�?��d���/���
<�������
B��+ ��j�� �� h1��9B��-�+�9��
+ +��9��� bi?�P	� �9��241�,��1R���4�1�����������R
-���4ij�	��/
/�+e�A+fp���� b��	�
��

����.�	
�#!I!����������� ����@���s�,�"��=K$&#NN. 

3. Babar A, Bhandari RD, Plakogiannis FM. In vitro 

release studies of chlorpheniramine maleate from 

topical bases using cellulose membrane and 

hairless mouse skin. Drug Dev Ind Pharm 1991; 

17: 1027-40� 

4. Babar A, Solanki UD, Cutie AJ, Plakogiannis F. 

Piroxicam release from dermatological bases: In 

vitro studies using cellulose membrane and 

hairless mouse skin. Drug Dev Ind Pharm 1990; 

16: 523-540. 

5. Betageri G, Sunil P� Semisolid preparations. In: 

Swarbrick J, Boylan JC (Eds). Encyclopedia of 

pharmaceutical technology. 2
nd

 ed., London, 

Marcel Dekker, 2002; pp2436-8. 

6. Bielecki K, Kolodziejczak M. A prospective 

randomized trial of diltiazem and glyceryl 

trinitrate ointment in the treatment of chronic anal 

fissure. Colorectal Dis 2003; 5(3): 256-7. 

7. Board N: Modern Technology of Cosmetics. 

India, Asia Pacific Business Press Inc, 2003; pp52, 

82-90. 

8. Brisinda G, Maria G, Bentivoglio AR, Cassetta E, 

Gui D, Albanese A. A comparison of injections of 

botulinum toxin and topical nitroglycerin ointment 

for the treatment of chronic anal fissure. N Engl J 

Med 1999; 341(2): 65-9. 

9. Carapeti EA, Kamm MA, Phillips RK. Topical 

diltiazem and bethanechol decrease anal sphincter 

pressure and heal anal fissures without side 

effects. Dis Colon Rectum 2000; 43(10): 1359-62. 

10. Castillo ED, Margolin DA. Anal fissures: 

Diagnosis and management. Techniques in 

Gastrointestinal Endoscopy 2004; 6 (1): 12-16. 

11. Flynn GL, Shah VP, Tenjarla SN, Corbo M, 

DeMagistris D, Feldmon TG , et al. Assessment 

of value and applications of in vitro testing of 

topical dermatological drug products. Pharm Res 

1999; 16 (9): 1325-30. 

12. Isselbacher KJ, Epstein A. Diverticular, vascular 

and other disorders of the intestine and 

peritoneum. In: Braunwald E, Fausi A.S., Kasper 

D.L, Hauser S.L. (Eds) Harrison’s principles of 

internal medicine. 15
th
 ed., New York, McGraw-

Hill, 2001;pp 1700-1. 

13. Jonas M, Neal KR, Abercrombie JF, Scholefield 

JH. A randomized trial of oral vs. topical diltiazem 

for chronic anal fissures. Dis Colon Rectum 2001; 

44(8): 1074-8. 

14. McLead RS, Evans J. Sympthomatic care and 

nitrogylcerin in the management of anal fissure. J 

Gastro intest Surg 2002; 6(3): 278-80. 

15. Nelson RL. A review of operative procedures for 

anal fissure. J Gastro intest Surg 2002; 6(3): 284-

9. 

16. Owen SC: Edetic Acid. In: Rowe RC, Sheskey PJ, 

Weller PJ (Eds). Hand book of pharmaceutical 

excipients. 4
th
 ed., London, Pharmaceutical Press, 

2003; pp 225-8. 

17. Phillips R. Pharmacologic treatment of anal 

fissure with Botoxin, diltiazem or Bethanechol. J 

Gartroinest Surg 2002; 6(3): 281-3.�
18. Pitt J, Craggs MM, Henry MM, Boulos PB. 

Alpha-1 adrenoreceptor blocker: potential new 

treatment for anal fissures. Dis Colon Rectum 

2000; 43(6): 800-3. 

19. Poucher WA� Phoucher’s perfumes, cosmetics 

and soaps. 9
th
 ed., Vol. 3, London, Chapman & 

Hall, 1993; pp 446-52, 620, 628. 



������$��%�&'����(�)�*+,�
�-�.� ��)�� ��/�0!
���1�2�"
�3��

���=<��

20. Price JC: Polyethylenglycol. In: Rowe RC, 

Sheskey PJ, Weller PJ (Eds). Hand book of 

pharmaceutical excipients. 4
th
 ed., London, 

Pharmaceutical Press, 2003; pp 392-8. 

21. Rebelo ML, Pina ME. Release kinetics of tretinoin 

from dermatological formulations. Drug Dev Ind 

Pharm 1997; 23(7): 727-730. 

22. Realdon N, Ragazzi E, DalZotto M, Dalla Fini G. 

Possibilities of conveying a cationic drug in 

carbomer hydrogels. Drug Dev Ind Pharm 1998; 

24(4): 337-43. 

23. Tas C, Ozkan Y, Savaser A, Baykara T. In vitro 

release studies of chlorpheniramine maleate from 

gels prepared by different cellulose derivatives. 

Farmaco 2003; 58(8): 605-11. 

24. Waller PJ: Propylenglycol. In: Rowe RC, Sheskey 

PJ, Weller PJ (Eds). Handbook of pharmaceutical 

excipients. 4th ed. London, Pharmaceutical Press, 

2003; pp 442-4. 

25. Zatz JL, Berry JJ, Alderman DA: Viscosity-

Imparting agents in disperse systems. In: 

Lieberman HA, Rieger MM, Banker GS 

(Eds).Pharmaceutical dosage forms: Disperse 

systems. 2
nd

 ed., New York, Marcel Dekker, 1996; 

pp287-313.�

���


