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Transdermal drug delivery

In pain management

The management of pain is perhaps the most obvious area where transdermal
administration of commonly used medications can be clinically effective in

avoiding suboptimal outcomes

The primary benefit of transdermal administration is most
often the avoidance of unpleasant adverse events that either
reduce the quality of life, or worse, are at the root of non-
compliance.

Although oral NSAIDs are effective in relieving pain and
reducing inflammation, their use shows a high incidence of
adverse events, notably dose-dependent gastro-intestinal
disturbances such as nausea, vomiting, or dyspepsia.

Furthermore, continued use of NSAIDs in particular can
be harmful to body systems, because of accumulation

in nontarget organs. Prolonged high systemic drug
concentrations after oral NSAID therapy may result in
potentially serious adverse events such as gastrointestinal
ulceration or bleeding, hypertension, and cardiovascular
events, acute renal impairment, and hepatotoxicity.®

The risk of such effects could be reduced by the use of
topical formulations, which can deliver effective analgesic
concentrations at the site of inflammation while minimizing
systemic concentrations. Lower systemic concentrations
after topical administration would also be expected to
result in a lower risk of drug-drug interactions resulting
from NSAID-mediated displacement of drugs binding to
plasma proteins or alterations in drug concentrations due to
induction or inhibition of cytochrome P450 enzymes.

We also observe that invasive delivery systems for pain
relief medications are often uncomfortable for patients and
stressful for caregivers. Patient acceptance and adherence
to therapy may be better with topical formulations than with
oral and invasive treatment because of the combination of
improved tolerability and convenient dosing regimens.® ™

Development of transdermal formulations has been based on
this approach to overcoming these significant obstacles to
efficacy and compliance.

NSAIDs are mainly used in the treatment of acute,
nociceptive pain. Neuropathic pain however, responds
poorly to treatment with NSAIDs and is difficult to treat
successfully. Neuropathic pain is primarily the result of a
neuropathic injury or modulation within the central nervous
system and generally is a chronic, long-term disease process.
Various types of drug therapy are used to treat neuropathic
pain. While none are specifically designed for this purpose,
there is some rationale for their use. Examples include:
anticonvulsants, NSAIDs, narcotic analgesics, tricyclic
antidepressants, ketamine, and clonidine.?*?°

Due to the chronic nature of neuropathic pain, and
undesirable side effects associated with most of the

oral medications available for it, manufacturers and
compounding pharmacists have worked on medications to
treat neuropathic pain topically. Today, many compounded
topical medications are used to treat chronic neuropathic
pain effectively. The recent use of multifaceted regimens of
topically applied medications has been anecdotally reported
as being successful.* #71316.24

In many instances, pain and inflammation are localized to
one part of the body. The bioavailability of topical NSAIDs has
been reported to be generally less than 5% to 15%, while drug
concentration at the site of administration can be 30-fold
higher than with oral dose. *® A plausible explanation might
be that topical applied NSAIDs exert their pharmacological
effects through localized accumulation at the application site
rather than from systemic absorption.
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Personalized topical pain

treatment

Advantages of transdermal drug delivery

Scientific and clinical evidence over the last 15 years in

the United States has shown that topical pain treatment

is effective and safe.® 22832 |n a randomized, double-blind
clinical study, patients with neuropathic pain treated with

a variety of Active Pharmaceutical Ingredients (APIs),
experienced significantly greater pain reduction.?® Patients
reported better outcomes in regard to walking ability
(P=0.028) and performance of normal work (P<0.001)
compared to the placebo group. No serious adverse events
were observed.?®

Transdermal delivery systems are popular because they have

the following advantages over conventional drug delivery:

* They can substitute for oral administration of medication
when that route is unsuitable, as in case of vomiting and
diarrhoea

* They avoid the first-pass effect of the liver that can
prematurely metabolize drugs

* They increase elimination half-life and establish high joint
Tissue-plasma concentration ratios resulting in prolonged

therapeutic effect; thus improving compliance because
less frequent dose administration is required

* Drug therapy may be terminated rapidly by removal of the

transdermal drug delivery systems from the surface of the
skin

* They are non-invasive, avoiding the inconvenience

of parenteral therapy and increasing the patient'’s
acceptability

* They allow combination therapy with one dosage; a wide

range of drugs with different chemical properties can be
included in the transdermal drug delivery system

* Transdermal creams are easy to prepare, transdermal

creams can be compounded in a few simple steps

* They can be self-administered, allowing the patient to have

self-control over the generally inexpensive therapy 3+ 3¢

Multimodal treatment approach

Topical pain treatment uses cutaneous delivery of APIs to
specifically target the soft tissues and peripheral nerves
underlying the site of application.?® Multiple APIs can be
combined into a single preparation, offering the possibility
for a customized and multimodal approach, in order to
achieve additive effects in the treatment." 2’3222 Fagron
developed a unique, easy to use, therapeutic approach that
facilitates personalized prescription. Using the five building
blocks, the prescriber can tailor the treatment to the patients’
specific needs. The below APIs and concentrations can be
used individually or combined. Goal of the treatment is to
successfully address all specific peripheral component(s)
involved to optimize efficacy.
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Transdermal drug delivery
in pain management

Pain management building block system

Inflammation Nerve Nerve impulse Blood Muscle
activation generation circulation spams
Ketoprofen Ketamine HCI Lidocaine Nifedipine Baclofen
1t choice
2t0 20% 210 15% 210 10% 0.3 to 4% 2to 5%
Dicolofenac Gabapentin Amitriptyline Pentoxifylline Cyclobenzaprine
2" choice  sodium HCI HCI
1to 5% 4t010% 2to 5% 0.5to 5% 1to 3%
Figure 1 Pain management building block system
Transdermal absorption
Epidermis ——@
Dermis ———4
Subcutaneous tissue
(blood supply, fat, nerves)
Muscle ———¢
Transdermal absorption of a drug leads to direct penetration drug’s major route of penetration. Once the drug molecules
of the drug through the stratum corneum (SC), which is the pass the SC, they are able to pass the deeper epidermal
outermost layer of the epidermis; a 10 to 15 m thick layer, tissues and the dermis and finally they reach the vascularised
consisting of dead cells (corneocytes). The lipid content is dermal layer. Then, they become available for absorption in

concentrated in the extracellular phase of the SC and formsa  the general circulation.
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The solution for pain

A range of vehicles to meet your needs

In order to achieve optimal therapeutic results, Fagron has developed a range of compounding vehicles intended to cover the
needs in pain management. The developed vehicles have excellent compatibility with a broad range of APIls, while improving

patient comfort and compliance.

Pentravan®

Pentravan® is a ready to use cream base with a liposomal matrix that uses

penetration enhancing ingredients that enable it to establish a greater rate and
extent of absorption of the drug than other transdermal bases. Therefore, more
of the drug will become available in a shorter time to establish the effect of the

therapy. Besides that, Pentravan® is a true vanishing cream, leaving no sticky
ﬁ residue and providing a cosmetically elegant skin feel. Therefore, there is no need
to cover the area of application in order to prevent transferring of the cream and to
3 PENTRAVAN® ensure effectiveness of therapy. It is preserved and fragrance-free.
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Versatile™

Versatile™ is an elegant cream base with a unique formulation. The vehicle retains
its consistency with a broad range and high concentration of APIs. Versatile™ has
been designed according to the latest insights into topical vehicle safety and
tolerance and it rapidly vanishes into the skin. In a clinical study using a variety

of APls compounded in Versatile™ base, significant pain reduction was shown in
neuropathic patients.?®

ke VERSATILE™

AL L]
Fomse  VANISHING QW CREAM BASE - 5008
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Suggested formulations for pain

management

POSTHERPETIC NEURALGIA 2-M. 20,30
Fagron Derma Pack GKALP

POSTHERPETIC NEURALGIA "0-26.31.37
Fagron Derma Pack KLP

Gabapentin 1049 Ketoprofen 1049
Ketoprofen 59 Lidocaine hydrochloride 5g
Amitriptyline hydrochloride 29 Pentravan® gs100g
Lidocaine hydrochloride 59

Pentravan® gs 100 g

HEMORRHOIDS "
Fagron Derma Pack NLP

PAIN 22 35.36,39
Calculated to make 100 g

Nifedipine 300 mg Diclofenac Sodium 1.5%
Lidocaine 19 Lidocaine 2.25%
Pentravan® gs100 g Prilocaine 2.25%
Pentravan® gs 100 g
NEUROPATHIC PAIN &-9:15.18.19, 21 NEUROPATHIC PAIN &2
Calculated to make 50 g Calculated to make 100 g
Ibuprofen 59 Diclofenac Sodium 5%
Gabapentin 39 Gabapentin 6%
Baclofen 19 Topiramate 3%
Amitriptyline Hydrochloride 29 Nifedipine 4%
Lidocaine 2,59 Clonidine Hydrochloride 0.2%
Ethoxydiglycol 59 Lidocaine 5%
Propylene Glycol 259 Ethoxydiglycol 10%
Pentravan® gs50g Propylene Glycol 5%
Versatile™ gs100g
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Disclaimer: While a great deal of effort has been spent to ensure the accuracy of the dosages and formulations contained herein, no claims are made as to the uses, safety, efficacy or
bioavailability of these recommendations. The content of this table cannot be construed as being a (medical) advice, recommendation or opinion. Medical professionals, doctors and
compounding pharmacists using this information are advised to do so solely if appropriate in their own professional opinion and judgement. Fagron does not accept and cannot be held

responsible or liable in any case for the formulation or information contained herein.
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