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INTRODUCTION

There has been an increased interest in drug 
administration via the skin for both local therapeutic 
effects on diseased skin (topical delivery) as well as 
for systemic delivery (transdermal delivery) of drugs. 
The skin as a route for systemic drug administration 
has become very attractive since the introduction of 
transdermal therapeutic systems (TTSs) in the form of 
patches. These fascinating therapeutic delivery systems 
have gained further importance and so they have been 
increasingly used in the past two decades.[1-8] In fact, 
TTSs offer many advantages over conventional therapy, 
such as:

(i) Eliminating variables due to gut absorption and 
minimizing inter- and intrapatient variability,[9]

(ii) Bypassing first-pass metabolism,[10,11]

(iii) Providing controlled release, which improves 
patient compliance,[12,13]

(iv)	 Maintaining	a	constant,	prolonged	drug	concentration	
and eliminating drug-plasma fluctuation,[14]

(v)	 Making	it	non-invasive	and	safe	because	the	therapy	
can be quickly terminated by simple removal of the 
system from the skin surface,[12]

(vi) This makes possible the delivery of drugs with 
a low therapeutic index in TTS preparations. 

[3,5] 
Unfortunately, only relatively potent drugs that 
posses suitable physico-chemical characteristics of 
the drug, such as molecular weight, three-dimensional 
structure and partition coefficient and good stability 
are suitable candidates for TTSs.[15-19] Other factors 
such as skin irritation and sensitization among 
users also were the main inconvenience of these 
systems.[20-23] Despite these inconveniences, the 
improvement of patient compliance in long-
term therapy encouraged many pharmaceutical 
companies to develop a TTS for many active 
ingredients. In fact, since the first approved 
transdermal patch of scopolamine, there have been 
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several financially successful passive transdermal drug 
delivery patches-including those of nicotine, testosterone 
nitroglycerin, estradiol, clonidine and fentanyl.[3,5-7,24] 
This commercial success has generated further interest 
to expand the range of therapeutics for the transdermal 
route. In the light of what was mentioned above about this 
therapeutic system, we decided to evaluate the attitudes 
of Palestinian health professionals and their assessment 
toward the advantages and disadvantages of TTSs in the 
pharmaceutical field.

MATERIALS AND METHODS

This study was based on a questionnaire that was composed 
of two sections. The first part was a Table where health 
professionals were asked to fill in details with trade names 
of TTS products present in the Palestinian market, their 
manufacturing companies and the active ingredients 
contained therein. The second part was also a Table where the 
health professionals were asked to comment on a statement 
regarding the advantages of  TTS as a therapeutic system such 
as bypassing the first-pass metabolism, giving controlled 
release, maintaining a constant and prolonged plasma 
concentration and stopping the administration of the drug at 
any moment. Health professionals were also asked about the 
disadvantages of TTSs, such as irritation and sensitization, 
and the limitation of this therapeutic system to only those 
drugs with appropriate physicochemical properties. The 
questionnaire was handed out during the period of 15th of 
October till 15th November, 2008. The questionnaire was 
distributed to both physicians and community pharmacists 
by the fourth year pharmacy students of An-Najah University. 
After collection of the filled forms, the data were entered 
and descriptively analyzed using statistical software program 
version 10 (SPSS), (SPSS Inc., Chicago, IL, USA).

RESULTS

Physicians’ and pharmacists’ attitudes
The questionnaire was distributed throughout the cities 
of the west bank where it was filled by 104 physicians and 
156 community pharmacists. In addition, 18 (16) decision 
makers also responded by filling the specified part of 
the questionnaire. Only seven (7) different trade names were 
found in the Palestinian market, three of which were nicotine 
TTS patches, two were nitroglycerin, one was fentanyl 
TTS patch while the remaining one was ethinylestradiol 
and norelgestromin TTs patch. None of these patches was 
produced locally [Table 1].

Among	 the	 participant	 pharmacists,	 79.5	 and	 74%	of	 the	
physicians thought that TTSs eliminate variables due to 
gut absorption. The results obtained also showed that 
the	majority	 of	 community	 pharmacists	 (78.8%)	 and	most	
physicians	(65.6%)	were	in	agreement	regarding	the	capacity	
of TTSs to avoid the first-pass metabolism [Table 2]. In 

this study, the majority of the physicians and pharmacists 
(83.3	and	81.3%)	agreed	that	TTSs	may	provide	controlled	
release, which improves patient compliance better than 
the corresponding other dosage forms containing the same 
drug [Table 2]. About half of the community pharmacists 
(55.4%)	believed	that	TTSs	eliminate	drug-plasma	fluctuation	
while	only	26%	of	the	physicians	had	the	same	belief.	As	for	
the use of drugs with a low therapeutic index, about half 
(56.8%)	 of	 the	 community	 pharmacists	 agreed	 that	 TTSs	
can	 use	 drugs	with	 a	 low	 therapeutic	 index	while	 63.5%	
of the physicians agreed with this point [Table 2]. Almost 
equal numbers of pharmacists and physicians had the same 
opinions regarding the non-invasivity and higher safety of 
TTSs compared with other dosage forms such as oral, rectal 
and	parenteral,	with	81.4%	of	 the	community	pharmacists	
believing that TTSs are not invasive and can be removed 
easily	to	stop	drug	administration	while	85.4%	of	physicians	
had	 the	 same	 thought.	On	 the	 other	 hand,	 81.3%	 of	 the	
physicians thought that TTSs may irritate or sensitize the skin 
and,	as	per	the	highest	majority	of	the	pharmacists,	89.1%	
had the same thought [Table 2]. As for the final statement 
of “TTSs should contain drugs that must be stable and have 
correct physicochemical properties,” different results were 
obtained from pharmacists and physicians. In fact, about 
84%	of	community	pharmacists	and	75%	of	physicians	who	
participated recognized that TTSs should contain drugs that 
must be stable and have correct physicochemical properties 
[Table 2].

Industrial personnel viewpoints
Here, industrial personnel were asked to pick the reasons 
why their pharmaceutical companies are not developing 
TTSs [Table 3]. All industrial personnel reported that their 
companies	have	never	developed	TTS	in	the	past.	About	64.3%	
of pharmaceutical decision makers thought that the reason 
behind the non-development of these therapeutic systems 
was lack of technology or specialized personnel to develop 
this TTS. A high percentage of the questioned personnel 
(78.6%)	believed	that	poor	development	of	 this	 therapeutic	
system may be due to either strategic company decisions or 
to the bad understanding of health professionals regarding the 

Table 1: Transdermal therapeutic systems available in 
the Palestinian pharmaceutical market
Trade name Pharmaceutically 

active ingredient
Manufacturer

Nicotinell TTS Nicotine Novartis
Niquitin cq Nicotine Glaxo-Smithkline
Nicorette patch Nicotine Pharmacia and 

Upjohn
Nitroderm TTS Nitroglycerin Novartis
Deponit TTS Nitroglycerin Schwarz-Pharma
Evra transdemal 
patch

Ethinylestradiol and 
norelgestromin

Janssen-Cilag

Durogesic TTS 
patch

Fentanyl Janssen-Cilag



Asian Journal of Pharmaceutics - October-December 2009306

Naser: Transdermal therapeutic system in Palestinian territories

importance	of	TTS	in	the	therapeutic	field	(71.4%).	Only	42.9%	
of the interviewed decision makers believed that high cost 
of production relies on the strategy of non-developing TTS.

DISCUSSION

The number of TTS formulations found in the Palestinian 
market shows that this therapeutic system is poorly 
available in this country. The majority of the participating 
pharmacists and physicians had nearly positive opinions 
about what was expected regarding the advantages and 
disadvantages of TTSs. This result should encourage the 
success of these therapeutic systems in the Palestinian 
pharmaceutical market and thus improve the success 
opportunities of the therapeutic treatment since the 
mentioned advantages should play a fundamental role in 
the improvement of drug compliance. In fact, the non-
invasivity of these systems in comparison with parenteral 
formulations is a very important factor in the selection 
of therapy where TTSs play an important role in order 
to avoid pain and suffering due to the use of a syringe, 

especially in the treatment of some chronic diseases. 
Regarding the capacity of  TTSs in eliminating drug-plasma 
fluctuation,	55.8%	of	the	pharmacists	and	only	26%	of	the	
physicians agreed with this point. These different results 
may be expected because the pharmacists’ background 
studies include a better understanding of the issues 
of the bioavailability of pharmaceutical dosage forms. 
With this advantage more understood by pharmacists, 
it is expected that a preferential attitude toward these 
therapeutic systems is practiced when supplying certain 
medications in community pharmacies, especially when it 
comes to non-prescription drugs. On the other hand, the 
fact	that	only	26%	of	the	physicians	knew	this	fact	may	have	
a negative effect on the number of TTS prescribed, which 
may be one of the reasons behind the poor consideration of 
these therapeutic systems among physicians. Another very 
important result to be discussed is the use of drugs with 
low therapeutic indices where, unfortunately, only about 
half	of	the	pharmacists	but	most	physicians	(63.5%)	agreed	
with this issue. In fact, many problems in dose precision 
arise when liquid dosage forms contain drugs with low 
therapeutic indices, especially in pediatric patients.[5-7] 
Therefore, the use of TTSs containing these drugs should 
resolve their dose precision. Concerning the results related 
to the ease of application and removing of patch to stop 
drug administration resulting in higher safety shows that 
the majority of pharmacists and physicians agreed with 
this. In fact, TTSs are considered not only as a safe mode 
of drug administration but also as an easy method of 
administration of drugs with bad organoleptic properties 
without the need of uses of injectable or rectal routes, 
which usually have bad patient compliance. In fact, the 
ease of administration of medications to children presents a 
challenge for both health professionals and patients equally. 
For	many	 adults,	 it	 is	 not	 always	 easy	 to	 swallow	many	
drugs in the form of tablets. In fact, a study performed in 
Norway showed that every third woman and every sixth 

Table 2: The comments of physicians and pharmacists regarding the advantages and disadvantages of transdermal 
therapeutic systems
Statements asked to physicians and pharmacists regarding 
the characteristics of TTS

Pharmacists Physicians
Agree Disagree Uncertain Agree Disagree Uncertain

TTSs eliminate variables due to gut absorption and minimizing 
inter- and intrapatient variability

79.5 15.4 5.1 74 18.8 7.2

TTSs eliminate first-pass metabolism 78.8 17.3 3.8 65.6 10.4 24
TTSs provide controlled release, which improves patient 
compliance

83.3 13.5 3.2 81.3 13.5 5.2

TTSs maintain a constant and prolonged eliminating drug-plasma 
fluctuation 

55.4 28.8 14.8 26 58.4 15.6

TTSs may contain drugs with a low therapeutic index 56.8 27.7 15.5 63.5 22.9 13.5
TTSs are safe and not invasive because it is possible to interrupt 
treatment when necessary

81.4 13.5 5.1 85.4 8.3 6.3

Only relatively potent drugs that posses suitable physico-chemical 
characteristics are suitable candidates for TTSs production

84 9 7 75 12.5 11.5

TTSs may cause skin irritation and sensitization among users 89.1 5.1 5.8 81.3 4.2 14.6

Table 3: The comments of industrial personnel regarding 
the reasons of poor development of transdermal 
therapeutic systems. The total number of industrial 
personnel was 18
Statements asked to 
industrial personnel 
regarding the reason of not 
developing chewable tablets

Agree  
(%)

Disagree 
 (%)

Uncertain 
(%)

Very costly 42.9 21.4 35.7
Lack of technology or 
specialized personnel

64.3 21.4 14.3

TTSs are not fully evaluated 
and accepted by physicians 
and pharmacists

71.4 14.3 14.3

The company has more 
important strategies

78.6 7.1 14.3
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man agreed to have problems with swallowing tablets.[1] 
Thus, for another time, the ease of administration of drugs 
such as TTSs can solve these inconveniences. Concerning 
the results of the questionnaire given to decision makers 
in the pharmaceutical industry, it was interesting to see that 
this category has recognized precisely three reasons for the 
non-development	of	TTSs.	In	fact,	64.3%	of	them	said	that	
lack of technology or specialized personnel is the obstacle. 
71.4%	said	that	the	reason	is	that	this	therapeutic	system	
is not completely understood and accepted by pharmacists 
and	 physicians,	 while	 78.6%	 said	 that	more	 important	
strategies of the company lie under the non-development 
of this therapeutic system. However, the first reason 
can be solved by well- organized scientific cooperation 
between universities and the pharmaceutical industry, 
as is the case in many industrial countries, whereby the 
expertise of university professors can be of great help in 
this field. The second reason should not be absolutely a 
serious problem, since the first part of this study shows 
that the majority of interviewed pharmacists and physicians 
have a positive idea about the many advantages of TTSs. 
However, a well-organized labor of medical representatives 
who must concentrate their efforts to educate and inform 
pharmacists and physicians about the obvious advantages 
of this therapeutic system should complete this mission.

CONCLUSION

From	 the	 results	 obtained	 in	 the	 current	 study,	we	 feel	
obliged to recommend some measures that may lead to a 
better outcome for the industry and the patient. To begin 
with, the critical situation of the Palestinian territories 
includes the constant presence of road blocks and check 
points, which represent major obstacles for the freedom 
of movement of individuals and transportation of goods, 
including medical supplies. This fact entails that Palestinian 
drug manufacturers should consider to reduce the size of 
their products and to avoid the use of fragile and bulky 
packaging containers, which, in general, will result in 
lower bulk and weight of the transported goods. With this 
measure being taken, a reduction of transportation costs, 
both on the local and international levels, may be achieved 
as well as making the process a relatively smoother one. 
Secondly, the transformation of many liquid preparations 
for a number of drugs into TTS formulations has many 
advantages, such as better portability, safety and ease of 
application. The ease of application of TTSs is especially 
important for patients traveling from one place to another 
while carrying their medications as well as saving space, 
both	in	industry	stores	and	pharmacy	shelves.	Moreover,	
the use of TTSs is expected to result in a reduction of 
compliance problems in many patients of different age 
groups. It is advisable that more attention be given to TTSs 
as a safe and effective therapeutic system for a wide variety 
of pharmaceutically active ingredients. Pharmaceutical 
companies are encouraged to re-evaluate this issue and 

to pay more public attention to it through condensed 
and scientific efforts of their medical representatives in 
order to change and improve the knowledge of many 
of the pharmacists and physicians who do not possess 
the proper information. This matter being accomplished 
will definitely have a positive effect on the sales of their 
marketed products.

REFERENCES

1.	 Segal,	Marian.	Patches,	Pumps	and	Timed	Release:	New	Ways	to	Deliver	
Drugs.	Food	and	Drug	Administration.	http://www.fda.gov/bbs/topics/
consumer/CON00112.html. Retrieved on 2007;2:24.

2.	 “FDA	approves	scopolamine	patch	to	prevent	peri-operative	nausea”.	
Food	and	Drug	Administration.	1997;10-11.

3.	 Burris	 JF.	 The	 USA	 experience	 with	 the	 clonidine	 transdermal	
therapeutic system. Clin Auton Res 1993;3:391-6.

4.	 4.	Tanner	T,	Marks	R.	Delivering	drugs	by	the	transdermal	route:	review	
and comment. Skin Res Technol 2008;14:249-60.

5.	 Cappelli	C,	Reale	G,	Marucci	G,	Clerico	A.	Transdermal	fentanyl:	A	new	
tool for pain therapy in pediatric oncology. Clin Ter 2008;159:257-60.

6.	 Finnin	BC.	Transdermal	drug	delivery:	What	to	expect	in	the	near	future,	
business briefing. Pharmatech 2003;192-3.

7.	 Kumar	R,	Philip	A.	Modified	transdermal	technologies:	Breaking	the	barriers	
of drug permeation via the skin. Trop J Pharma Res 2007;6:633-44.

8. Langer R. Transdermal drug delivery: Past progress, current status, and 
future prospects. Adv Drug Deliv Rev 2004;56:557-8.

9.	 Braun	 M,	 Cawello	W,	 Boekens	 H,	 Horstmann	 R.	 Influence	 of	
domperidone on pharmacokinetics, safety and tolerability of the 
dopamine agonist rotigotine. Br J Clin Pharmacol 2009;67:209-15.

10. Hupfeld S, Gravem H. Tidsskr Nor Laegeforen. Transdermal therapeutic 
systems for drug administration 2009;12:532-3.

11.	 Gordon	MN,	Muller	CD,	Sherman	KA,	Morgan	DG,	Azzaro	AJ,	Wecker	L.	
Oral versus transdermal selegiline: Antidepressant-like activity in rats. 
Pharmacol Biochem Behav 1999;63:501-6.

12.	 Miyazaki	T,	Hanaoka	K,	Namiki	A,	Ogawa	S,	Kitajima	T,	Hosokawa	T,	
et al. Efficacy, safety and pharmacokinetic study of a novel fentanyl-
containing matrix transdermal patch system in Japanese patients with 
cancer pain. Clin Drug Investig 2008;28:313-25.

13.	 Graziottin	A.	A	review	of	transdermal	hormonal	contraception:	Focus	
on the ethinylestradiol/norelgestromin contraceptive patch. Treat 
Endocrinol 2006;5:359-65.

14. Berner B, John VA. Pharmacokinetic characterisation of transdermal 
delivery systems. Clin Pharmacokinet 1994;26:121-34.

15. Chandrashekar NS, Shobha Rani RH. Physicochemical and 
pharmacokinetic parameters in drug selection and loading for 
transdermal drug delivery. Indian J Pharma Sci 2008;70:94-6.

16.	 Manna	A,	Ghosh	I,	Sen	N,	Thakur	RS,	Ghosh	LK,	Gupta	BK.	Statistical	
optimization of transdermal drug delivery system of terbutaline sulfate 
by	factorial	analysis.	Boll	Chim	Farm	2000;139:34-40.

17. Benson HA. Transdermal drug delivery: Penetration enhancement 
techniques. Curr Drug Deliv. 2005;2:23-33.

18. Cross SE, Robert S. Targeting local tissues by transdermal application: 
Understanding drug physicochemical properties that best exploit 
protein binding and blood flow effects. Drug Dev Res 1999;46:309-15.

19. Williams AC, Barry BW. Skin absorption enhancers. Crit Rev Ther Drug 
Carrier Syst 1992;9:305-53.

20.	 Carmichael	AJ,	Foulds	IS.	Allergic	contact	dermatitis	from	transdermal	
nitroglycerin. Contact Dermatitis 1989;21:113-4.

21.	 Wolf	 R,	 Tüzün	B,	 Tüzün	Y.	 Adverse	 skin	 reactions	 to	 the	 nicotine	
transdermal system. Clin Dermatol. 1998;16:617-23.

22.	 Roche	Gamón	E,	de	la	Cuadra	Oyanguren	J,	Pérez	Ferriols	A,	Fortea	
Baixauli	 JM.	Contact	 dermatitis	 from	nitroglycerin	 in	 a	 transdermal	
therapeutic system. Acta Derm Venereol 2006;86:544-5.



Asian Journal of Pharmaceutics - October-December 2009308

Naser: Transdermal therapeutic system in Palestinian territories

23.	 Kounis	 NG,	 Zavras	 GM,	 Papadaki	 PJ,	 Soufras	 GD,	 Poulos	 EA,	
Goudevenos J, et al. Allergic reactions to local glyceryl trinitrate 
administration. Br J Clin Pract 1996;50:437-9.

24. Zurawin RK, Ayensu-Coker L. Innovations in contraception: A review. 

Clin Obstet Gynecol 2007;50:425-39.

Source of Support: Nil, Conflict of Interest: None declared.

Dispatch and return notification by E-mail
 
The journal now sends email notification to its members on dispatch of a print issue. The notification is sent to those members who have provided 
their email address to the association/journal office. The email alerts you about an outdated address and return of issue due to incomplete/incorrect 
address. 

If you wish to receive such email notification, please send your email along with the membership number and full mailing address to the editorial 
office by email.


