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Review

Abstract
An estimated 0.6-1.5% of the U.S. population is affected by neuro-
pathic pain as reported by the American Academy of Pain Man-
agement. Currently, neuropathic pain management involves drug 
combination therapy. Compounding pharmacy plays a key role 
in meeting the demand for an increasing need for individualized 
and easily accessible drug preparations. To date, information about 
neuropathic pain drug compounding is presented as limited num-
ber of case studies. This review is to provide current information 
about compounded neuropathic pain drugs, their delivery system, 
and therapeutic effects, which is beneficial for compounding phar-
macists and prescribers as they aim to improve existing therapy 
and formulas for neuropathic pain.

Introduction
Treatment of neuropathic pains is challenging. Current medical 
treatment of neuropathic pain seems inadequate with more than 
two thirds of patients having no suitable solution for their mor-
bid disease and deteriorating quality of life [1]. As a result, health-
care providers have become increasingly interested in new ways 
to manage neuropathic pain and develop customized treatment 
plans for their patients. One of the problems is that neuropathic 
pain may be different from patient to patient, but the current medi-
cal treatment of neuropathic pain is mostly centered on the use 
of over-the-counter or prescribed medications, which are designed 
for overall use of all patients. In recent time, the treatment of neu-
ropathic pain is to provide individualized regimens to meet unique 
and complex needs of patients. 

Pharmaceutical compounding gives practitioners another latitude 
or option in managing patient maladies and, in many instances; 
compounded medications have been proven effective. They offer 
healthcare providers benefits such as customizable dosages and 
formulations, the ability to combine multiple drugs with various 
mechanisms of action, the likelihood of lower systemic absorp-
tion with minimization of side effects, and consequent improved 
adherence to treatment regimens. Scientific studies indicate that 
localized cutaneous neuropathic pain can be treated effectively and 
safely by topical medications [1]; however, only a few topical medi-
cations are indicated for neuropathic pain.

This paper reviews guidelines for neuropathic pain and the use of 
compounding for the management of neuropathic pain, emphasiz-
ing in their drug delivery systems, compounding technology, and 
therapeutic effects in the U.S.A.

Neuropathic Pain
Neuropathic pain is one of the most common reasons for seeking 
medical attention. Despite its prevalence, neuropathic pain is often 
under-recognized and inadequately treated. The prevalence of neu-
ropathic pain typically rises with age and severity of the underly-
ing condition. Based on specific causes, epidemiological estimates 
indicate a prevalence of 1% - 2%. However, the epidemiological 
surveys suggest that 6-8% of the general population report chronic 
pain with neuropathic characteristics [2]. Studies show that for ev-
ery 1000 patients registered with a general practitioner, about 60-80 
patients will have symptoms of chronic neuropathic pain. Half of 
these patients would require medication and regular support [3].

Neuropathic pain is defined as “pain caused by a lesion or disease 
of the somatosensory system” [4]. With this definition in mind, 
it would be appropriate to indicate that neuropathic pain can be 
caused by a number of diseases (e.g. diabetes, HIV infections, mul-
tiple sclerosis, herpes zoster), medical interventions (e.g.  spinal 
surgery, cancer chemotherapy, amputation), and injuries (e.g. toxic 
exposures).Neuropathic pain is pain that is generated by nervous 
tissue itself. It is a disordered response to nerve injury of either the 
central nervous system or peripheral nervous system. 

The difference between nociceptive pain, the commonest type of 
pain, and neuropathic pain is that nociceptive pain occurs as a re-
sult of tissue damage or disease in the presence of a functionally 
intact nervous system. However, in neuropathic pain, the nervous 
system itself is affected. Neuropathic pain is classified as a type of 
chronic pain. The differences are important for understanding the 
nature of the pain problem and especially for determining how to 
treat the pain. 

Characteristics of neuropathic pain can be defined within the fol-
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lowing criteria, namely: spontaneous (stimulus independent) and 
stimulus evoked pains (elicited by mechanical, thermal or chemical 
stimulus). With stimulus independent pain, patients may complain 
of constant burning sensation, intermittent shooting, lancinating 
sensations, electric shock-like pain, dysesthesias (abnormal and 
unpleasant sensations), and paresthesia (abnormal, but not un-
pleasant sensations). However, with pain evoked by mechanical, 
thermal or chemical stimulus, patients may complain of having 
hyperalgesia (increased response to normally painful stimulus), 
mechanical allodynia (pain from non-painful stimuli) dynamic 
- brush evoked, static - pressure evoked and cold allodynia (pain 
evoked by cold stimulus) [5]. Common types of neuropathic pain 
are presented in Table 1.  

The diagnosis of neuropathic pain is based on a medical history, 
review of systems, physical and neurological examination, and ap-
propriate laboratory studies including blood and serologic tests, 
magnetic resonance imaging, and electro-physiologic studies. In 
some instances, nerve or skin biopsy is necessary to directly visual-
ize nerve fibers.  Physicians should also keep in mind that psycho-

social factors are a major component of the experience of chronic 
pain and should be routinely addressed when patients are evalu-
ated. In addition, psychological processes such as anxiety can influ-
ence the report of pain and in rare instances produce exaggerated 
responses [6].     

Treatment Guidelines for Neuropathic Pain 
Many guidelines have been published for the pharmacologic man-
agement of neuropathic pain [7]. These guidelines are fairly consis-
tent and emphasize the importance of medication efficacy, patient 
comorbidities, potential side effects and drug interactions, abuse 
potential, and on cost. However, it should be noted that the effec-
tive treatment of patients suffering from neuropathic pain remains 
a clinical challenge despite the recent advances made in the identi-
fication of the mechanisms related to nervous system injury. Even 
though there are numerous treatment options available for reliev-
ing neuropathic pain, there is no consensus on the most appropri-
ate treatment.

Most guidelines suggest the following medications as the first line 

Table 1: Common types of neuropathic pain. [20]

Peripheral neuropathic pain Acute and chronic inflammation demyelinating polyradiculoneuropathy

Alcoholic polyneuropathy

Chemotherapy-induced polyneuropathy

Complex regional pain syndrome

Entrapment neuropathies 

HIV sensory neuropathy

Idiopathic sensory neuropathy

Nerve compression or infiltration by tumor

Nutritional deficiency-related neuropathies

Painful diabetic neuropathy

Phantom limb pain

Postherpetic neuralgia

Post-radiation plexopathy

Radiculopathy

Toxic exposure-related neuropathies

Tic douloureux (trigeminal neuralgia)

Posttraumatic neuralgias

Central neuropathic pain Compressive myelopathy from spinal stenosis

HIV myelopathy

Multiple sclerosis-related pain

Parkinson disease-related pain

Postischemic myelopathy

Postradiation myelopathy

Poststroke pain

Posttraumatic spinal cord injury pain

Syringomyelia
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treatment for most neuropathic pain excepttrigeminal neuralgia: 
gabapentin, pregabalin, tricyclic antidepressants (TCA), serotonin-
norepinephrine reuptake inhibitors (SNRI) (duloxetine, venlafax-
ine) and topical treatments (capsaicin and lidocaine patch in the el-
derly). Tricyclic antidepressants are often the first drugs selected to 
alleviate neuropathic pain (first-line pharmacological treatment). 
Even though, they are very effective in reducing pain in several 
neuropathic pain disorders, treatment may be compromised (and 
outweighed) by their side effects. In patients with a history of car-
diovascular disorders, glaucoma, and urine retention, pregabalin 
and gabapentin are emerging as the first-line treatment for neuro-
pathic pain. In addition, these anti-epileptic drugs have a favorable 
safety profile with minimal concerns regarding drug interactions 
and showing no interference with hepatic enzymes [8]. Tramadol, 
tramadol/acetaminophen and strong opioids may be used as the 
second line of treatment. With regard to human immunodeficien-
cy virus (HIV)-associated polyneuropathy, lamotrigine (in patients 
receiving antiretroviral treatment), or smoking cannabis, capsai-
cin patches are indicated as the first line of defense. The following 
drugs are suggested as first line treatment for trigeminal neuralgia: 
oxcarbazepine and carbamazepine. However, patients with intoler-
able side effects of first-line treatment can opt for lamotrigine or 
surgery [9].

Sequential and combination treatment with medications have been 
used in many neuropathic pain cases. The current understanding 
of the pathophysiologic mechanisms of neuropathic pain is consis-
tent with the existence of multiple pain mechanisms, each of which 
may respond differently to medications with different mechanisms 
of action. Therefore, it is empirically and theoretically appropri-
ate to recommend to patients who do not respond to one of these 
medications to be treated with another one.  It is also common for 
patients to have a partial response to these medications, and com-
bination treatment should be considered when this occurs. Among 
the pitfalls of combination therapy include an increased risk of 
adverse effects as the number of medications is increased and dif-
ficulty identifying which of several medications is responsible for 
the adverse effects.

Current State of Compounding Pharmacies
Long before manufacturing of drugs, compounding was the only 
source of medicine.  At that time, nearly all prescriptions were 
compounded. However, with the introduction of penicillin in the 
1920s and the advent of mass drug manufacturing in the 1950s 
and ‘60s, compounding of medications rapidly declined. The 
pharmacist’s role as a preparer of medications quickly changed 
to that of a dispenser of manufactured dosage forms, and most 
pharmacists no longer were trained to compound medications. 
Nevertheless,compounding is still an integral part of today phar-
macy.  It now accounts for approximately 1% of the drugs pre-
scribed medications [10].

Compounding is described in Chapter 795 of the United States 
Pharmacopeia (USP) as “the preparation, mixing, assembling, al-
tering, packaging, or labeling of a drug, drug-delivery device, or 
device in accordance with a licensed practitioner’s prescription, 

medication order, or initiative” [11].  Although compounded med-
ications may have unique formulations, they are prepared under 
the guidance of the USP, often through the combination of ac-
tive pharmaceutical ingredients (APIs) utilized in FDA-approved 
drugs. The FDA traditionally regulates drug manufacturers, but 
states regulate pharmacies. However, it is appropriate to indicate 
that three government agencies regulate compounding pharma-
cies. These are:

The state boards of pharmacy ensure that pharmacies follow •	
state regulations for pharmacy practice. 

The FDA regulates “the integrity of the drugs” and the active •	
pharmaceutical ingredients from which they are made. 

The Drug Enforcement Administration regulates compounding •	
pharmacies’ handling of controlled substances.

The demand for custom made prescription medications continues 
to grow because manufactures cannot fulfill the needs of the indi-
vidual patient. More and more physicians are seeing the benefit of 
compounded products and adding them to their daily prescription 
protocols. The upsurge in pharmaceutical compounding may also 
be attributed to pharmacies stepping in on a local basis to fulfill the 
chronic drug shortages issues facing the country.

There a lot of compounding pharmacies that practice compound-
ing. According to the International Academy of Compounding 
Pharmacists (IACP), there are around 56,000 community-based 
pharmacies in the U.S. About half of them directly serve local pa-
tients and doctors. And that some 7,500 compounding pharmacies 
specialize in what the IACP calls advanced compounding services 
like neuropathic pain treatment. 

Compounding for Neuropathic Pain
The role of compounded medications in the treatment of neuro-
pathic pain over the past decades have begun to increase as mod-
ern technology, innovative techniques, and research have allowed 
more pharmacists to customize medications to meet specific pa-
tient needs. Alarge number of drugs has been formulated and 
compounded by pharmacists to treat neuropathic pain. A signifi-
cant portion of these compounded preparations includes topical/
transdermal dosage forms such as creams, gels, pastes, ointments, 
etc. While the efficacy and doses of these drugs in systemic dos-
age forms have been widely established, little is known about the 
permeation and efficacy of these compounds from topical com-
pounded preparations. 

It is currently estimated that one percent of all prescriptions are 
compounded daily by pharmacists working closely with physicians 
and their patients. Pharmaceutical compounding helps to address-
es some deficiencies that could affect the treatment of the illnesses. 
Among these include:

Providing unique medication strengths: A medicine may be avail-•	
able only in one or two strengths which might not appropriate 
for the patient. Compounding provides a dosage that can meet 
the physician and patient’s needs. With the help of compounders, 
there is no need to take too much medicine which could cause 
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adverse effects or too little which may sub-therapeutic or not be 
effective. For instance, topical and transdermal creams and gels 
can be formulated to provide high local concentrations at the site 
of application, for trigger point application, or in a base that will 
allow systemic absorption.

Providing unique dosage forms: Medicines often are available •	
only in tablets or capsules. The “one-size-fits-all” nature of many 
mass-produced medications meant that some patients’ needs 
were not being met. Certain individuals with swallowing diffi-
culties may need a liquid, suppository, or other dosage forms. 
Through compounding, several varieties of dosage form, includ-
ing capsules, topical and vaginal creams, gels, oral and topical 
liquids, lozenges, troches, rapid dissolving tablets, mini troches, 
suppositories, and injectable can be made.

Providing unavailable medications: Prescription compounding •	
helps to solve many medication challenges including provision of 
an equivalent substitute medication when there is a drug short-
age, back-order, or discontinuation. If the production of a drug 
is stopped due to limited demand, compounders can compound 
that drug for the patients if they have FDA approved active phar-
maceutical ingredients.

Flavoring bad tasting medicine: Some individuals will not take a •	
medicine because of bad taste. Compounders can prepare dos-
age forms in several flavors that may be preferred by the patient. 

Preventing allergies: Commercial medicines may contain fla-•	
vors, preservatives, dyes, and fillers. A patient maybe allergic to 
any one of these ingredients. To avoid these unpleasant or life-
threatening reactions, compounders can prepare medicines that 
are free of materials to which a patient is known to be allergic.

 Improving adherence: The approach that many physicians used •	
to provide the patient with the most effective, long-term pain 
relief from neuropathic pain is poly-pharmacological in nature. 
This approach often combines a series of oral medications target-
ing different mechanisms of pain relief. As a result, patients may 
have to administer multiple pills at different times of day, which 
can become taxing and confusing for some patients. This con-
tributes to lower patient adherence to treatment plans. Putting 
different ingredients together help address this problem.

Type of Delivery System used in Compounded Medication 
for Neuropathic Pain
Drug delivery refers to approaches, formulations, technologies, 
and systems for transporting a pharmaceutical compound into the 
body to achieve its desired therapeutic effect as well as safety. Drug 
delivery is a concept that is heavily integrated with dosage form 
and route of administration. The term delivery system has several 
definitions in healthcare and may include any of the following:

Device used to deliver the drug (e.g., teaspoon, syringe, nebu-•	
lizer, IV fluid, infusion pump). 

Design feature of the dose form that affects the delivery of the •	
drug, such as the coating on some capsules that resists break-
down by the gastric fluids in the stomach so that the capsule will 

release medication, instead, into the intestines

Means for transporting a drug to it’s site of action within the •	
body

The drug delivery technologies modify drug release profile, ab-
sorption, distribution and elimination for the benefit of improv-
ing product efficacy and safety, as well as patient convenience and 
compliance. Most common routes of administration include the 
preferred non-invasive peroral (through the mouth), topical (skin), 
transmucosal (nasal, buccal/sublingual, vaginal, ocular and rectal) 
and inhalation route. Many medications such as peptide and pro-
tein, antibody, vaccine and gene based drugs, in general may not 
be delivered using these routes because they might be susceptible 
to enzymatic degradation or cannot be absorbed into the systemic 
circulation efficiently due to molecular size and charge issues to be 
therapeutically effective. For this reason, many protein and peptide 
drugs have to be delivered by injection or a nanoneedle array. For 
example, many immunizations are based on the delivery of protein 
drugs and are often done by injection [12]. It should be noted that 
a greater percentage of the compounding are topical and transder-
mal formulations, hence much of the emphasis in this presentation 
would be on them. Common delivery systems for neuropathic pain 
treatment are extensively covered in Section 7.

Topical and Transdermal Formulations

Over the past decade, compounding pharmacists have made great 
strides in their ability to formulate a wide variety of medications 
into cream and gel bases that actively transport the medication 
through the skin directly to the site of action. Instead of dealing 
with oral absorption complexities, transdermals offer almost com-
plete delivery without many of the side effects associated with the 
medication when it is taken by mouth. Of course, gastric distur-
bances are eliminated when the medicine is applied to the skin. 
In addition, smaller amounts of active ingredient are used, which 
results in a much lower potential for systemic side effects [13].

Drug products topically administered via the skin fall into two gen-
eral categories, those applied for local action and those for systemic 
effects. Topical dermatological product is designed to deliver drug 
into the skin in treating a disorder. Local actions include those at 
or on the surface of the skin, those that exert their actions on the 
stratum corneum, and those that modulate the function of the epi-
dermis and/or the dermis. Common products in the former cat-
egory include: creams, gels, ointments, pastes, suspensions, lotions, 
foams, sprays, aerosols, and solutions. Creams, ointments, and gels 
generally are referred to as semisolid dosage forms. The most com-
mon drug products applied to the skin for systemic effects are re-
ferred to as self-adhering transdermal drug delivery systems (TDS) 
or transdermal patches. 

There are two main pathways by which drugs can cross the skin 
and reach the systemic circulation. The more direct route is known 
as the transcellular pathway, while the other route is intercellular 
in nature. With transcellular pathway, the, drugs cross the skin by 
directly passing through both the phospholipids membranes and 
the cytoplasm of the dead keratinocytes that constitute the stratum 
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corneum. The second pathway (intercellular route) which is more 
common passes through the skin via the small spaces between the 
cells of the skin, making the route more tortuous. Although the 
thickness of the stratum corneum is only about 20 µm, the actual 
diffusional path of most molecules crossing the skin is on the order 
of 400 µm.  A third pathway to breach the stratum corneum layer is 
via tiny microchannel created by a medical micro-needling device. 
This approach is efficient in enhancing skin penetration ability for 
lipophilic as well as hydrophilic compounds. Devices and formu-
lations for transdermal administered substances include transder-
mal patch and gel [13]. It should however be noted that the choice 
of delivery system depends on many factors. Among these factors 
include:

Active ingredient to be delivered•	

Amount of active ingredient to be delivered•	

Means or route that ingredient is to be delivered•	

To what sites•	

At what rate•	

Over what period of time•	

For what purpose•	

Table 2 presents some examples of topical and transdermal formu-
lations for neuropathic pain. In Section 7 more of these are also 
presented.

Compounding Bases and Permeation Enhancers

Transdermal pain compounds are typically prepared by using ei-
ther a single or combination of multiple active pharmaceutical in-
gredients (APIs) in a specially designed compounding base with 
permeation enhancers. The first widely recognized compounded 
transdermal base was pluronic lecithin organogel (PLO), known 
as the first generation, which is an oil and aqueous emulsion in-
troduced as a drug delivery vehicle. It has polymeric surfactant 
that enhances drug micelle formation shown to enhance the skin 
permeation of many drugs. The lecithin in it increases fluidity of 
stratum corneum, leads to exfoliation of stratum corneum and 
low grade inflammation with chronic use. PLO separates at cold 
temperatures and therefore do not refrigerate or send through mail 
during cold months [14].     

Lipoderm and Vanpan, second generation permeation enhancers, 
are more advanced versions. They have shown improvements in 

consistency and stability. Lipoderm has been shown to successfully 
deliver four pain medications, including ketamine hydrochloride 
(HCl), gabapentin, clonidine HCl, and baclofen, simultaneously 
into human skin. Lipoderm is the proprietary formula (PCCA) 
containing lecithin. Vanpan is also a proprietary formula (PCCA); 
however this is used for more lipophilic drugs [15]. 

Other permeation enhancers include oleic acid, propylene glycol, 
ethanol, glycol ether/isopropanol, and DMSO. These permeation 
enhancers might cause irritating. However, lower-dose combina-
tions of enhancers have been used to decrease irritation. Perme-
ation enhancers employ these mechanisms to cross the stratum 
corneum:

Change in lipid fluidity in the stratum corneum •	

Solubilization of lipids between corneocytes •	

Generation of pores on the surface of corneocytes •	

Actual exfoliation of the stratum corneum •	

In addition to the above-mentioned enhancers, there are other en-
hancers that have started to gain prominence. These are sonopho-
resis/phonophoresis, and iontophoresis.

Sonophoresis is the use of ultrasound to drive molecules of topi-
cally applied medication to produce therapeutic concentrations at 
selected sites through the skin. The medication preparations are 
applied to the skin and allow to absorb for a period of time after 
which ultrasound is applied. phonophoresis has been suggested 
by early studies to enhance the absorption of analgesics and anti-
inflammatory agents. In a randomized study (n = 60) comparing 
the effectiveness of ibuprofen phonophoresis with conventional 
ultrasound therapy in patients with knee osteoarthritis, it has been 
shown to speed the onset of action of EMLA cream (lidocaine/
prilocaine) in humans, reducing the time needed for local analge-
sia from 60 minutes to only 5 minutes [16].

Iontophoresis offers substantial benefits for the transdermal of 
neuropathic medications, and can be valuable in addition to ex-
isting treatment modalities. Iontophoresis introduces the ionizable 
drugs through intact skin by the administration of continuous, di-
rect electrical current into the tissue. Iontophoresis is a clinically 
effective, painless and safe mode of delivery ionized neuropathic 
drugs into the tissues. Iontophoresis, in conjunction with other 
conservative therapies and interventions, has been shown to effec-
tively manage painful symptoms associated with superficial tissue 

Table 2: Examples of some topical and transdermal formulations for neuropathic pain

Delivery System Treatment

Topical ketamine gel [21] Hyperalgesia (an exaggerated sensation after a painful stimulus) and reduction of 
allodynia (a painful sensation elicited by a non-painful stimulus)

Ketamine ointment [22] Regional pain syndrome

Topical amitriptyline and ketamine ointment [23] Neuropathic pain syndromes

Tetrahydrocannabinol/ cannabidiol oromucosal spray [24] Peripheral neuropathic pain

Intra-nasal ketamine [25] General neuropathic Pain

Capsaicin gel [26] Painful diabetic neuropathy
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structures in a wide variety of patients [17]. 

In general, the common enhancers used by most compounding 
pharmacies are pluronic organogel (PLO), lipoderms, and propyl-
ene glycol, while sonophoresis and iontophoresis are done from 
some specialized compounding pharmacies. With these enhancers, 
compounded transdermal and topical medications can effectively 
reduce neuropathic pain symptoms while offering a decreased risk 
of adverse effects commonly associated with oral pain medication, 
and they may help decrease the risk of drug abuse and addiction. 
Hence, compounded transdermal and topical preparations for pain 
management can provide healthcare providers with individualized 
and potentially more effective options for the treatment of both 
acute and chronic pain-related conditions.

Therapeutic Effects of Compounded Medications for Neu-
ropathic Pain
Majority of compounded medications for neuropathic pain are 
topical agents. Topical agents have the potential to deliver drugs 
locally without systemic toxicity. They are often considered for the 
treatment of localized neuropathic

pain when oral therapies have failed or have been stopped due to 
side effects.  Some of the drugs that have typically used in com-
pounding formulations for the treatment of neuropathic pain were 
presented in table 3. A variety of ingredients and concentrations 
can be incorporated into the neuropathic pain cream formulations 
depending on the type of pain being treated. Because of the com-
plex nature of neuropathic pain, the use of multiple agents with 
complimentary modes of action is often a key to the success of 
transdermal therapy. The efficacy and safety of these formulas used 
in the treatment of neuropathic pain has been well demonstrated 
in randomized controlled trials.

Compounded preparations containing a combination, rather than 
a single API, are often used to treat neuropathic pain. The multi-
modal approach to pain management, which involves using com-
binations of analgesics, has successfully been used in various ap-
plications to more efficiently provide analgesia. Most of the current 
pain medications on the market target the μ-opioid, COX, sero-
tonin, or norepinephrine receptors on the ascending and/or de-
scending pathways. When these pathways are utilized at the same 
time, the analgesic effect can often be reached at a lower dose, par-
tially allowing the side effect profile of multi-modal therapies to be 
lower than that of an individual medications therapy. Because of its 
complexity, neuropathic pain is generally treated by block the vari-
ous physiologic pathways with various mechanisms. Among these 
pathways are: [18, 19]

NMDA antagonist•	

μ-receptor agonist•	

Calcium channel blocker•	

Alpha-2 Agonist•	

AMPA antagonist•	

GABA agonist•	

NERI•	

Therefore, it is not uncommon to have 3-4 active ingredients in 
each formulation (Table 4). When compounding topical prepara-
tions containing multiple APIs, it is important to undertake two 
verification checks, namely the APIs compatibility and biocom-
patibility. With APIs compatibility, it is essential to check whether 
there are no significant interactions exist between the various APIs 
(chemical incompatibilities). One should also verify that there 
are no significant interactions between the APIand the vehicle 

Table 3: Common medications used in compounding formulations for neuropathic pain

Medication Classification Concentration 

Lidocaine [27] Anesthetic nerve pain 2 – 10%

Ketoprofen [28] Non-steroid anti-inflammatory drug (NSAID) 5-10%

Gabapentin [29] Glutamate Antagonist 6 – 10%

Ketamine [30, 31] NMDA Antagonist 5 – 10%

Guaifenesin [32] Skeletal Muscle Relaxer 10%

Amitriptyline [33, 34] Antidepressant/Sympatholytic 2 – 5%

Bupivacaine [31] Anesthetic-Nerve Pain 0.5 -0.75%

Clonidine [35] Alpha-2 Agonist 0.1 – 0.2%

Dextromethorphan [36] NMDA / CA Channel blocker 5 – 10%

Carbamazepine [37] NMDA / Sodium Channel Blocker 2 – 5%

Morphine [29] MU Agonist 5 – 30%

Nifedipine [38] L-Type Calcium Blocker 2– 16%

Orphenadrine [39] NMDA / L Ca+ Channel Blocker 5–10%

Tetracaine [40] Anesthetic-Nerve Block 2–10%

Baclofen [28] GABA β agonist, muscle relaxant, antispasmodic Agent 1-2%

Piroxicam [41] NSAID 0.5 - 1%
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(chemical/physical incompatibilities) and between the API and the 
biotransforming enzymes in the skin. The efficacy of these com-
pounded drugs could decrease if there are significant interactions 
between the various components of the compounded medication 
[19]. The possibilities of interactions between the various APIs are 
higher with combination therapy than monotherapy. Pain with 
multiple pathophysiology mechanisms fair can be treated better 
with combination therapy. Most of the side effects are skin related 
such as skin rash.   

Conclusion
Pharmacy compounding continues to deliver a vital health need to 
patients that are unable to be treated with FDA-approved medica-
tions.  Many patients have benefited tremendously from the servic-
es provided medication compounders. The benefits of well-tailored 
compounds are a huge benefit for patients. The biggest advantage 
of compounded medications is their customizability where it is im-
possible for drug companies to have every strength, dosage form, 
or flavoring available for each individual. The ability to produce 
individualized therapy versus one-size fits all is crucial for many 
patients with neuropathic pain. It is important for a practitioner to 
be able to formulate a unique combination of medications and to 
rely on a compounding pharmacy to make it. The trend in health 
care is changing towards individualization of drug therapy. It is en-
visaged that in the future, pharmacotherapy might be more specific 
and physicians may be working collaboratively with compounding 

Table 4: Examples of combinations used in neuropathic pain management [19, 42-45]

Treatment Formulas

Sensory Neuropathy “Tingling” Sensation
Gabapentin 6%, loperamide 10% & lidocaine 2% , amitriptyline 2-5%

Clonidine 0.1 –0.2%+	

Ketamine 5%+	

Baclofen 2% or clonidine 0.1%+	

Chemotherapy-induced peripheral neuropathy Baclofen 0.76%, amitriptyline 3%, and ketamine, 1.5% in PLO

Provoked vestibulodynia Amitriptyline 2%, baclofen 2% in cream base

Radiation skin reaction Amitriptyline 2%, ketamine 1%, and lidocaine 5% in PLO 

Neuropathic pain syndromes: Amitriptyline 2% and ketamine 1% in cream

Acute herpetic neuralgia and PHN Aspirin 2.5%-7.5% dissolved/suspended in diethyl ether

Chronic human neuropathic pain Doxepin 3.3% and capsaicin 0.025% in cream

Knee Pain
Diclofenac 5-10% + lidocaine 5% + DMSO 10-20%- 

Ketorolac 8% + Tetracaine 5% + CMO 4% + DMSO 20%- 
Sciatica Pain Gabapentin 6%, Diclofenac 4%, Lidocaine 2%, DMSO 5%

Raynaud’s Disease Nifedipine 6% (2-10%) + Pentoxifylline 10% (5 –15%) + Sildenafil 4% (1 –5%)

Pain for radiation Burns Ketamine 5%, gabapentin 6%, morphine 0.5%, lidocaine 1%

Shingles

Ketamine 10%, bupivacaine 0.5%

Ketamine 4%, morphine sulfate 4% (good for allodynia)

Hydromorphone 1 –5%, lidocaine 1 –5%

Lidocaine 4%, tetracaine 4%

A foam could also be utilized Ketamine 2% + morphine sulfate 2%

pharmacists to develop effective, safe medications and doses that 
will be tailored to a person’s genetic makeup.
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