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Introduction
Due to the increasing prevalence of chronic pain, diabetes mellitus, cardiovascular and 

neurological illnesses in the aged population, people’s need for drugs rises drastically as they 
age. Additionally, the elderly needs specific attention paid to drug adherence, drug interactions, 
and drug delivery. Patients with persistent neurological conditions in particular frequently 
need numerous drug administrations throughout the day to keep plasma levels steady [1]. 
Consequently, several attempts have been made to develop pharmacological preparations 
that can achieve a constant rate of drug delivery. Transdermal lisuride and apomorphine, for 
instance, have been demonstrated to shorten ‘off’ periods and motor fluctuations in advanced 
Parkinson’s disease. Additionally, transdermal dopaminergic medications, particularly 
rotigotine, appear to be the best way to treat people who experience periodic limb movement 
disorder or restless legs syndrome while they sleep. These conditions are quite common in 
elderly people or in people who also have neurodegenerative diseases [2].

Because transdermal administration delivers prolonged therapeutic plasma levels 
of medicines, is easy to use, and may lessen systemic adverse effects, it is the optimal 
therapeutic method for chronic neurological illnesses in elderly persons. There are now 
several transdermal delivery systems being researched for the treatment of neuropathic pain, 
Parkinson’s disease, and Alzheimer’s disease. Even while the majority of transdermal delivery 
system medications cannot now be regarded as first-line therapies, some of them offer 
definite advantages over other administration routes and might end up being the preferred 
option for a subset of patients [3]. To optimize dosages and assess the real incidence of local 
and systemic side effects, most transdermal therapies still need to be long-term evaluated in 
large patient groups.
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Abstract
The ease of use, simple and direct treatment plans, avoidance of the first-pass effect, avoidance of high 
maximum plasma concentrations with rapid changes in drug levels, and lack of invasive procedures 
associated with intravenous treatment are all advantages that transdermal patches can provide to patients 
over oral formulations. The mode of drug delivery can be a significant factor in optimising drug therapy as 
it can affect treatment compliance and outcomes. The development of ideal drug formulations is crucial 
for treating chronic illnesses or ailments that affect the elderly and for which treatment compliance is 
known to be low. The characteristics and advantages of transdermal formulations for the treatment of 
neurological disorders in elderly persons are discussed in this review. 

Keywords: Drug; Formulations; Neurological; Disorders; Transdermal patches

http://dx.doi.org/10.31031/MAPP.2022.03.000553
https://crimsonpublishers.com/mapp/


2

Mod Appl Pharm Pharmacol       Copyright © Niharika Lal

MAPP.000553. 3(1).2022

Different methods may improve the pharmacokinetic profile 
of the medicine or the disease or condition, which can be a crucial 
factor for prescribing medications. For a number of medications 
used to treat neurologic diseases, transdermal patch delivery 
systems have been created, and they may offer pharmacokinetic 
and practical benefits over oral drug administration. Regarding 
ease of use and tolerability, drug formulation can also have an 
impact on a patient’s willingness to undergo a course of therapy 
[4]. These elements may have a significant impact on treatment 
adherence and, consequently, treatment results. 

The elderly is more likely to have many coexisting disorders 
and be taking multiple concurrent drugs, so it is crucial to design 
appropriate therapeutic formulations and modes of therapy 
for diseases or conditions that primarily impact them. The 
characteristics and advantages of transdermal formulations for the 
treatment of neurologic disorders in elderly persons are discussed 
in this review [5]. Transdermal patch formulations are frequently 
created to improve drug delivery, effectiveness, and tolerance. They 
are especially suitable for medications with a short half-life, poor 
oral absorption, or low oral formulation acceptability. Formulations 
for transdermal patches offer a non-invasive way to deliver a steady 
influx of drug molecules into the bloodstream without experiencing 
the first-pass effect. Although new technological breakthroughs 
may widen the variety of pharmaceuticals suitable for transdermal 
delivery, the use of transdermal systems of delivery is limited to 
those drugs able to penetrate the skin and reach the circulatory 
system.

Direct drug administration to the circulatory system. 
Transdermal patches sidestep the digestive system and the hepatic 
first-pass effect by delivering drugs straight into the circulatory 
system [6]. This method of distribution is beneficial for the use 
of Monoamine Oxidase Inhibitors in the treatment of depression 
(MAOIs). Selegiline inhibits MAO-A as well as MAO-B, while being 
selective for MAO-B. As a result, the therapeutic usage of oral 
formulations is constrained by the danger of drug-food interactions 
brought on by the inhibition of the MAO-A enzyme in the liver 
and intestine. Due to this inhibition, dietary tyramine may enter 
the circulatory system and trigger the release of norepinephrine, 
resulting in a hypertensive emergency. As a result, rigorous dietary 
restrictions are necessary when using oral MAOIs to reduce 
tyramine intake [7].

By eliminating the first-pass action in the liver and direct 
suppression of MAO-A in the gut, the selegiline transdermal system 
distributes selegiline to the systemic circulation. Without dietary 
restrictions, the 6-mg/24-hour selegiline patch has been licenced 
for the treatment of major depressive disorder in the US. Dietary 
restriction is currently necessary for the 9-mg/24-hour and 
12-mg/24-hour doses due to the paucity of safety and tolerability 
evidence.

In Europe, rotigotine, a transdermal patch-applied dopamine 

agonist, is now licenced for the treatment of early and advanced 
Parkinson’s disease as well as restless legs syndrome. Due to a 
significant first-pass effect and low absorption when taken orally, 
rotigotine is only available as a transdermal patch formulation. 
The rotigotine patch, a transdermal formulation, can also provide 
a non-invasive option for people who are either temporarily or 
permanently unable to use oral forms [8]. When Parkinson’s disease 
patients are unable to follow an oral regimen of dopamine agonists 
during the perioperative period, the patch delivery method, for 
instance, may be helpful for the management of parkinsonian 
symptoms. 

A small open-label study of Parkinson’s disease patients who 
required surgery under general anesthesia showed the viability of 
substituting the rotigotine patch for the patient’s regular treatment 
regimen. Transdermal patches provide a significant benefit over 
oral preparations due to their continuous drug delivery, which 
leads to stable plasma concentrations and lower Cmax values [9]. 
This consistent and continuous medication delivery can improve 
the number of patients able to receive therapeutic doses while 
decreasing tolerability problems brought on by variations in 
plasma concentrations. Both of these elements are advantageous, 
particularly for senior people who may be more susceptible to 
changing plasma levels because of weakened liver and kidney 
function, additional medical problems, and usage of concurrent 
drugs [10]. As adverse events and perceived lack of efficacy have 
both been reported as reasons for noncompliance that are relevant 
to elderly populations with chronic conditions, the smooth drug 
delivery of transdermal patches may increase treatment compliance 
by decreasing adverse events and improving the tolerability of 
therapeutic doses [11].

Rivastigmine is a cholinesterase inhibitor used to treat dementia 
caused by Parkinson’s disease and mild to severe Alzheimer’s 
disease. It comes in oral and transdermal formulations. With the oral 
rivastigmine capsule formulation, centrally generated cholinergic 
side effects including nausea and vomiting are linked to both the 
high Cmax and the quick time from administration to Cmax. The 
rivastigmine patch was created with the goal of improving patient 
acceptability because the tolerance of rivastigmine capsules was 
enhanced when the same daily dosage was provided over 3 doses 
rather than 2 [12].

For the treatment of Parkinson’s disease patients, transdermal 
patch formulations of dopamine agonists may be more effective 
than oral formulations since pulsatile dopaminergic stimulation 
might cause dyskinesias and other motor problems. Transdermal 
patches’ continuous and smooth delivery may thereby prevent 
the emergence of negative effects. The sole dopamine agonist now 
available in a transdermal formulation, rotigotine, has been found 
to have clinical efficacy and tolerability comparable to nonergot 
dopamine agonists taken orally [13]. Table 1 show types of 
transdermal patches used in neurological disease.
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Table 1: Types of transdermal patches.

Patch Drug Type Condition Dose

Selegiline Transdermal System 
(Matrix Type)

Monoamine oxidase 
inhibitor Major depressive disorder 6-12mg/24h

Rivastigmine Patch (Matrix Type) Cholinesterase inhibitor Mild to moderate Alzheimer’s disease Mild to 
moderate Parkinson’s disease dementia 4.6-9.5mg/24h

Rotigotine Patch (Matrix Type) Dopamine agonist Moderate to severe restless legs syndrome Early-
stage Parkinson’s disease 1-3mg/24h

Lidocaine Patch 5% (Matrix Type) Sodium channel antagonist Moderate to severe chronic pain from postherpetic 
neuralgia 1-3 patches for < 12h/d

Capsaicin 8% Patch (Matrix Type) TRPV1 channel agonist Neuropathic pain associated with postherpetic 
neuralgia in nondiabetic adults (Up to 2 patches for 60min)

To find out if transdermal distribution lessens the likelihood of 
motor problems, more research is required. The rotigotine patch has 
been found to considerably lessen symptoms compared to placebo 
and to provide maintained efficacy over a two-year period. It is also 
suggested for the treatment of restless legs syndrome. Continuous 
medication administration is regarded to be advantageous for 
people with this disease throughout the day and night. Transdermal 
patch applications can typically be made without regard to a meal 
and are easy to use. The physical presence of the patch on the 
skin is one unique benefit. This presence might give the patient or 
caregiver visual confirmation that the medication has been given 
correctly. In a poll of caregivers, choosing transdermal patches over 
capsules of medicine was frequently cited as a benefit of the patch’s 
ease of use [14].

Transdermal drugs still have the potential to cause skin 
application site responses despite recent developments in patch 
technology. Modern transdermal drugs commonly cause modest 
application site responses that go away on their own when the 
patch is removed. The potential benefits of transdermal medication 
versus oral treatment frequently outweigh any modest skin 
responses. Patches should be applied to clean, dry, unbroken 
skin; regular rotation of the application site is essential to prevent 
cumulative irritating contact dermatitis; and preventative and 
palliative treatments are required to decrease application site 
reactions [15].

Conclusion
With regard to convenience of use, straightforward treatment 

plans, avoiding the first-pass impact, and avoiding peak dosage 
effects, transdermal patches are a significant medication delivery 
strategy that can benefit patients over oral formulations. These 
advantages could be especially important for medication 
compliance and tolerability in elderly individuals with chronic 
illnesses like Parkinson’s and Alzheimer’s. Transdermal patches 
may eventually be used for novel drugs and indications thanks to 
emerging technologies.
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