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THE INVENTIVE STEP

This article was written by Vasiliki Nikolaou, senior 
scientist, and David M. Haddleton, founder and chief 
scientific officer of Medherant Ltd in Warwick, UK.

Transdermal drug delivery systems, often known as 
‘patches,’ use the human skin as a portal to deliver drugs 
topically or systemically. Although the history of these 
systems can be traced back to ancient times, the first 
transdermal patch to reach the market was the scopolamine 
patch in 1981 for the treatment of motion sickness. Since 
then, a lot of progress has been made, making these systems 
an attractive route for drug administration and an important 
field within the pharmaceutical industry. 

In this commentary, we explain how our company 
Medherant Ltd of the UK got started in the business of 
creating new drug delivery technology and what we hope to 
accomplish. 

The administration of drugs across the skin offers many 
compelling benefits over conventional routes such as oral 
ingestion and hypodermic injections. The most obvious 
advantage is that it is easier for patients to comply with 
the treatment. Importantly, the drug is delivered directly 
to the site at which it is required, avoiding first-pass liver 
metabolism and gastric degradation and thus improving 
its bioavailability. Transdermal delivery systems are also 
popular as they allow for controlled release of a drug over a 
long period of time; they are non-invasive, self-administered 
and generally inexpensive. Hence, over the past few years 
various types of drugs including analgesics, opioids, steroids 
and stimulants, have been used for the development of 
transdermal patches to treat various conditions. However, 
the impervious nature of the skin, the possibility of irritation 
on the site of application and the drug’s physicochemical 
limitations are some of the main challenges that have to be 
overcome to achieve successful drug delivery. 

There are two main patch designs: the reservoir system, 
in which drug delivery is determined by a rate controlling 
membrane, and the matrix system which incorporates 
the drug in the adhesive matrix and is distributed evenly 
throughout the patch, with the latter being the most popular. 
The basic components of a drug-in-adhesive patch include: 
the drug, the adhesive matrix which binds the patch to the 
skin, a release liner to protect the drug during storage (which 
is removed prior to use) and a backing which protects the 
patch from the outer environment. Additional components 
including permeation enhancers which increase the delivery 
of the drug across the skin can be used depending on the 
system employed. The adhesive matrix is, after the drug, the 
most critical component of a transdermal delivery system. 
Apart from the obvious adhesion requirements (the adhesive 
needs to stick the patch securely to the skin, even when 
wet), transdermal adhesives need to fit additional criteria 
including biocompatibility with human skin, chemical 
compatibility with the active pharmaceutical ingredient, 
efficient release of the drug and the ability to be removed 
easily without leaving a residue on the skin. A variety of 
different adhesives have been developed to date. Over the 
past years there have been subtle variations on existing 
versions, but no really new classes of adhesive. The main 
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limitation is the number of polymers that have the right 
characteristics to produce biocompatible adhesives and the 
solubility of drugs in existing polymer formulations.

It is against this background that we launched Medherant 
in 2015. The company is a spin-out of Warwick University 
and received seed funding from Mercia Technologies Plc, an 
investment group that supports life science projects from 
British universities. Our goal was to design a new patch that 
would overcome many of the limitations of products currently 
on the market and to expand the library of drugs that can be 
delivered transdermally.

Our TEPI patch comprises a drug-in-adhesive system 
that incorporates new polymer pressure-sensitive adhesive 
technology, initially developed by Bostik, a global adhesive 
company. Bostik has exclusively licensed the technology to 
Medherant for transdermal use.

The adhesive is a pressure sensitive silylated polyurethane 
that undergoes a condensation (curing) reaction upon 
contact with moisture. Once crosslinked, the adhesive acts 
as a solid. As a result, no cold flow is observed around the 
edges of the patch. The patch adheres to the skin under 
light pressure and can be removed without leaving any 
residues on the skin. The high adhesion ensures that it is in 
contact with the skin at all times - even during showering 
- enabling the delivery of the full drug dose. Importantly 
there are no organic solvents added during manufacture 
so there is no need for a costly solvent removal step during 
production. We believe that these characteristics make for an 
environmentally friendly production process.

Beyond this, the technology can accommodate a variety of 
drugs, most of which are readily soluble in the adhesive. To 
date, we have identified more than 40 drugs that in principle 
would be eligible for delivery using our system. These include 
drugs in high payloads most of which are soluble in their free 
base/acid form. Another feature is that less drug remains 
in the patch after use than other methods. This means that 
potentially, the patch can deliver a significant dose over a 
prolonged period. 

Currently, Medherant is developing a patch containing 
ibuprofen for pain relief which is due to undergo clinical 
testing later this year. We are also working on products from 
different drug classifications including hormones, stimulants 
and opioids. Additionally, we have developed a high-
throughput permeation system which enables us to test the 
active pharmaceutical ingredient formulation characteristics 
in a fraction faster than with other assays. Thus, we 
collaborate with leading pharmaceutical companies to assess 
the compatibility of their drugs with our system and develop 
formulations that can secure greater patient compliance with 
their drug regimes, reducing at the same time the possibility 
of drug abuse – a global health issue. 


