ISSN: 0975-8585

Research Journal of Pharmaceutical, Biological and Chemical
Sciences

Role of Transdermal Drug Delivery System in Analgesics.
Pratik Singh, Shashikant Maurya, and Piyush Yadav*.
Prasad Institute of Technology, Department Of Pharmacy, Jaunpur – 222001, Uttar Pradesh, India.

ABSTRACT
Transdermal delivery is a non-invasive method of drug administration in the skin area that can
deliver the drug at a predetermined rate throughout the dermis to achieve a local or system effect. It can
be used as an alternative to oral and hypodermic injections. Analgesics are widely used in various
ailments as most of them are associated with severe or minor pain. The use of analgesics as a pain
reliever is now widely used. A transdermal analgesic or pain relief patch is a medical adhesive patch used
to relieve mild to severe pain. Currently, patches are available on most opioids, non-opioid analgesics.
Local anesthetics and anti-inflammatory drugs. Drugs include fentanyl, buprenorphine ketoprofen,
diclofenacepolamine, piroxicam, capsaicin, nitroglycerine, and lignocaine. They are available as both
matrix and reservoir patches. This review examines the various drugs used to treat pain and their
management strategy in terms of frequency, complications, and side effects.
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INTRODUCTION
The Transdermal drug delivery system, now commonly known as patches, is a non-invasive
method of delivering drugs to the entire dermis or skin area. It may be used as an alternative to oral drug
administration and hypodermic injections. This drug delivery system can deliver an analgesic at a
predetermined amount for the entire skin to achieve a systemic or local effect [1].
Transdermal patches are not a new concept. It was first used as a delivery system, a three-day
episode, scopolamine to treat motion sickness, which was approved in the United States in 1979. A
decade later, the success of nicotine patches brought increased awareness and use of transdermal drugs.

Today, more than 35 drugs are used as transdermal patches, with at least 13 approved molecules.
The therapeutic nature of the flexible pads is now growing to include hormonal changes, pain relief, and
relief from chest pain due to heart failure, smoking cessation, and mood disorders [2].
Transdermal drugs will continue to be popular and further developed to improve safety and
efficacy. Another major step forward will be the production of patches that bring peptide and even
protein substances including insulin, growth hormone, and vaccines [3].
Types of Transdermal Patches
•
•
•

First generation transdermal patches
Second generation transdermal patches
Third generation transdermal patches

First generation transdermal patches: - They are the first set of episodes and are widely used in clinics.
First-generation transdermal delivery systems 19, 78 the first generation is mainly the TDDS
patches that are currently in clinical use. Skin's outermost layer called SC (10 to 20 µm) poses as the
primary barrier to the first-generation approach. The first generation of transdermal patches is mainly
limited to the stratum cornea. Therefore, the drug should be low in molecular weight, lipophilic, and
effective in low doses [4].

March – April

2022

RJPBCS

13(2)

Page No. 2

ISSN: 0975-8585
Second generation transdermal patches: - The development of patches increases skin penetration,
reduces deep tissue damage, and provides better transport to the skin.
This disruption should be reversible and avoid injury to the skin. However, it can be difficult to
disrupt the barrier without causing damage or irritation, especially when using chemical enhancers [5].
Third generation transdermal patches: - It includes additional advances in improving skin drug
penetration and deep tissue protection. Small needles, thermal extracts, and micro derma abrasion have
been tested in human clinical trials to deliver macromolecules, therapeutic proteins, and vaccines.
The third generation of transdermal delivery systems is poised to make significant impact on
drug delivery because it targets its effects to the stratum corneum [6, 7].

Factor involving in transdermal drug delivery:
Transdermal drug delivery depends on a variety of factors such as molecular size [less than 500
Dolton], drug pH, skin flow status, structural stability, and lipid dissolution.
Biological factors, such as gender, age, ethnicity, disease, skin hydration, and application site, all
of which may cause variability in drug absorption across the skin, are discussed as are the transdermal
delivery systems, which may be employed to overcome these variations.
The ability to release the drug is found in the plains present in a complete drug solution in the
system with very low concentration on the skin; drug movement occurs by distribution [8].
Advantages
•
•
•
•
•

They are preferred over the oral administration of drugs rather than the system cycle for a few
good reasons.
Bioavailability is increased and improved. Patients have difficulty swallowing pills and capsules,
and some patients are tempted to crush pills to aid in swallowing which destroys any controlled
aspects of pill release.
It is preferred over hypodermic injections, which are very painful, that removes medical waste,
and puts at risk of transmission of disease.
Improved patient compliance as treatment is non-invasive, simple, and easy, and there is great
flexibility in eliminating the drug by removing patches.
Controlled delivery of drugs through the skin may provide less flexibility and reduce the
concentration of the drug spike seen after oral delivery [9].

Disadvantages
•

It does not play a major role in drug delivery.
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•
•
•
•

They are preferred for older people where skin irritation may be less expected, and reliability
increases.
Application areas have different access points depending on the location of the application.
The drug is most effective when in contact with the skin.
The main reason for this is an increase in subcutaneous hydration due to the general blockade of
Tran’s epidermal surface evaporation [10].

Transdermal Patches
•
•
•
•
•
•
•

NSAID patches
Opioid patches
Local anesthetic patches
Capsaicin
Nitroglycerine
Buprenorphine
Fentanyl patches

NSAID patches: Transdermal diclofenac is used to treat short-term pain due to minor strains, sprains,
and bruises in adults and children 6 years of age and older. Diclofenac is in a class of medications called
nonsteroidal anti-inflammatory drugs (NSAIDs). It works by stopping the body's production of a
substance that causes pain. After patch removal, due to a local reservoir effect, the plasma diclofenac halflife is 9–12 h, compared with 1-2 hrs. after oral intake. Systemic transfer after removal of the patch
compared with oral forms of diclofenac is only about 2%, so systemic side effects are very rare.
Piroxicam is a NSAID with good analgesic and antipyretic effects. It is utilized for treatment of
musculoskeletal and joint disorders such as rheumatoid arthritis, osteoarthritis, enclosing spondylitis, in
soft tissue disorders, in acute gout, and in post-operative pain. It has high solubility and permeation
enhancing properties [11].
Opioid patches: Opioid analgesics are prescribed for moderate to severe pain, specially of visceral origin.
They are recommended during both non-cancerous conditions, unless when prescribed by the doctor.
The opioid patch is a drug reservoir separated from the skin by a membrane. The drug is released over a
period.
Fentanyl patches are used to relieve severe pain in people who are expected to need pain
medication around the clock for a long time and who cannot be treated with other medications. Fentanyl
is in a class of medications called opiate (narcotic) analgesics.
Local anesthetic patches: Traumatic anesthetics are developed to deal with discomfort and pain during
venipuncture removal and catheter implantation. It has few side effects and is easy to use. For optimal use
in operation, there must be a specific local action with a limited system effect. Transdermal technology
promotes the movement of several sizes of different molecules that travel through the skin sac, using
small passing channels that help deliver large sensors in 20 minutes.
Lidocaine and its metabolites are excreted by the kidneys. Less than 10% of lidocaine is excreted
unchanged. The half-life of lidocaine elimination from the plasma following IV administration is 81 to 149
minutes [12].
Capsaicin: Taken from hot peppers from the capsaicin genus and used medicinally. It was first used to
treat burns or itching. Later, it was commercially available to treat other ailments such as neuropathic
pain and nociceptive musculoskeletal, osteoarthritis, psoriasis, and migraines. It is found in 8% dermal
patch, and contains 179 g of capsaicin. Nonprescription capsaicin patches are used to relieve minor pain
in muscles and joints caused by arthritis, backaches, muscle strains, bruises, cramps, and sprains [13].
Nitroglycerine: Nitroglycerine is a living nitrate that works as a powerful analgesic and has antiinflammatory properties. Nitroglycerin transdermal patches are used to prevent episodes of
angina (chest pain) in people who have coronary artery disease (narrowing of the blood vessels that
supply blood to the heart). Absorption continues, plasma levels remain constant throughout the day. The
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effect starts in about 30 minutes and lasts for 6 hours. Nitroglycerine was also found to be effective in
treating rotator cuff ulcers and varicose vein sclerosis.
They reduced pain intensity compared to placebo. Side effects include headaches, heart
palpitations, allergies, contact dermatitis, and shortness of breath. Sudden suspension of nitroglycerine
can also lead to acute myocardial infarction and peripheral ischemia.
Buprenorphine: Buprenorphine is a strong opioid found in thebaine, with low molecular weight and
lipophilic. It is especially interesting because of its long duration of action, antihyperalgesic effects, and
free kidney involvement. It has been found to work better in both chronic and non-cancer patients. It
provides efficiency and tolerance in the management of chronic pain, providing analgesia for
osteoarthritis, low back pain, and other chronic pain disorders.
Buprenorphine patches are used to relieve severe pain in people who are expected to need pain
medication around the clock for a long time and who cannot be treated with other medications. It is in a
class of medications called narcotic analgesics [14].
Fentanyl patches: Fentanyl is a powerful short-acting narcotic analgesic, widely used as a surgical
anesthetic and to control chronic pain in the form of a transdermal patch. They are also used to relieve
acute pain. Due to its low molecular weight and highly lipophilic nature, it is able to penetrate the skin
and spread to different regions of the body.
Fentanyl patches are used to relieve severe pain in people who are expected to need pain
medication around the clock for a long time and who cannot be treated with other medications. Fentanyl
is in a class of medications called opiate analgesics.
Exposure to a heat source or an increase in body temperature can increase fentanyl delivery by
up to one-third. They are useful when oral morphine cannot be taken due to severe kidney failure or
when the oral route cannot be used due to vomiting or difficulty swallowing [15].
REFERENCES
[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

Bajaj S, Whiteman A, Branders B. Br J Anaesth Educ 2011; 11 (2): 39-43.
Tanner T, Marks R. Skin Res Techno 2008; 14 (3): 249-60.
Morgan TM, Reed BL, Finning BC. J Pharm Sic 1998; 87 (10): 1213-8.
Venkatraman S, Gale R. Biomaterials 1998; 19 (13): 1119-36.
Wu J, Nyborg W, editors. Emerging Therapeutic Ultrasound. London: Imperial College Press;
2006
Berner B, John VA. Clin Pharm 1994; 26: 121-34.
Williams A. Transdermal and Topical Drug Delivery. London: Pharmaceutical Press; 2003.
Glenn GM, Kenney RT. Cur Top Microbial Immunology 2006; 304: 247-68.
Avelka K, Le Loet X, Bjorneboe O, Herrero-Beaumonf G, Richarz U. Cur Med Res Opin 2004; 20:
1967-77.
Muijsers RBR, Wag staff AJ. Drugs 2001; 61: 2289–307.
Griessinger H, Sittl R, Likar R. Cur Med Res Opin 2005; 21: 1147-56.
Gallagher A, Leighton-Scott J, van Staa TP. Clin Ther 2009; 31: 1707-15.
Strength I. Br J Anaesth 2007; 98: 4-11.
Pavelka K, Loet XL, Bjorneboe O, Herrero-Beaumonf G, Richarz U. Carr Med Res Opin 2004; 20:
1967-77.
Department of Veterans Affairs, Department of Defense (US). VA / Dud. Clinical Guide for the
Management of Opioid Therapy for Chronic Pain. Version 1.0. Rockville; 2003.

March – April

2022

RJPBCS

13(2)

Page No. 5

