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Abstract

Background: Cannabis has been an area of interest within the
healthcare field due the plant’'s medicinal properties. Although there
is controversy within the United States regarding potential psycho-
active effects of cannabinoids, there is no denying the fast-acting
analgesic properties. A common method used for pain management
is phonophoresis, a physical agent modality utilized by occupational
therapy practitioners and other healthcare professionals within a re-
habilitation setting. Cannabinoids may be broken down into a form
that can be used by phonophoresis, to potentially facilitate pain man-
agement, thus positively impacting therapeutic effects.

Objective: A scoping review that investigates the effectiveness of
phonophoresis and cannabinoids in pain management. Additionally,
the introduction of a potential therapeutic technique that combines
both phonophoresis and cannabinoid pharmacological agents from
a biomechanical frame of reference to address pain and improve the
standard of care treatment is paramount.

Conclusion: Cannabis has been used for medicinal purposes for
over 5,000 years and phonophoresis has been utilized to deliver
pharmacological agents. Therefore, transdermal delivery of phar-
macological cannabinoids through phonophoresis may be possible
through nano-emulsifications of delta-9 Tetrahydrocannabinol (THC)
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and Cannabidiol (CBD). The therapeutic use of cannabinoids is a rel-
atively new area and further research is recommended. Additionally,
research on phonophoresis has demonstrated inconclusive results
associated with pain management.
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Introduction

Cannabinoids derived from the Cannabis sativa and Cannabis indi-
ca plants consists of medicinal and therapeutic properties which have
been utilized for over 5 millennia in various cultures to treat malaria,
constipation, and rheumatic pains. Additionally, cannabis was used as
a muscle-relaxant, anticonvulsant, antiemetic, and an analgesic [1,2].
However, despite the available evidence regarding the medicinal
and therapeutic properties of cannabis, it was removed from the US
Pharmacopoeia in 1941 due to the drug’s perceived associations with
crimes [1]. In fact, it is only over the past few years that legalization
efforts within the United States have expanded. Currently, medici-
nal marijuana is legalized in 33 US states, the District of Columbia,
Guam, and Puerto Rico [3].

The most commonly used cannabinoids are delta-9-tetrahydrocan-
nabinol (THC) and Cannabidiol (CBD). THC consists of psychoac-
tive properties and is the most abundant cannabinoid found within
the cannabis plant, whereas CBD is minimally psychoactive and the
second most abundant [1].Both THC and CBD have specific actions
within the Endocannabinoid System (ECS) at the Cannabinoid type 1
(CB1) and cannabinoid type 2 (CB2) receptors, which were discov-
ered 30 years ago [2,4,5]. The ECS is a complex system of receptors,
ligands, and enzymes, which aid in the regulation of fundamental pro-
cesses at the level of the central andperipheral nervous systems [6].
An abundance of CB1 receptors can be found in the brain and periph-
eral tissues; whereas CB2 receptors are expressed in the immune and
hematopoietic systems [1,2,7,8]. Cannabinoid type 1 and cannabinoid
type 2 receptors are involved in the immune and nervous system pro-
cess, such as inflammation, neural development and pain [2]. Canna-
binoid and opioid receptors are believed to have an influence on the
spinal level modulation of peripheral pain inputs [5].

Phonophoresis is a type of ultrasound application used to deliver
pharmacological agents transdermally to superficial and deep tissue
[9]. Phonophoresis was initially used in 1954 to treat polyarthritis on
the hand through transdermal delivery of hydrocortisone ointment
into areas of inflammation and has been used in clinical medicine for
over 60 years [10,11]. Research supports the effectiveness of phono-
phoresis in treating multiple conditions such as epicondylitis, tendini-
tis, tenosynovitis, bursitis, and osteoarthritis [12]. Phonophoresis has
been demonstrated to be more beneficial over oral administration of
drugs, due to less side effects, more accurate dosage, minimal adverse
interactions and more cost effectiveness [10].

The transdermal delivery of cannabinoids is intended to benefit
patients with soft tissue related injuries by targeting peripheral sites.
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Ultimately, the goal is to increase action time of the analgesic (CBD/
THC) to optimize function and improve the standard of care treat-
ment, specifically to facilitate therapeutic gains. The hope is that ther-
apists will take more of an active role in pain management by provid-
ing a non-invasive treatment utilizing a Physical Agent 88 Modality
(PAM). The reduction of peripheral pain will aid in the promotion of
functional activities that are important to patients. The transdermal
delivery of CBD/THC via phonophoresis is hypothesized to aid in
the reduction of peripheral pain, thus promoting occupational engage-
ment and improvement in quality of life.

Therefore, a logical and proposed extension to assist in pain man-
agement is the transdermal delivery of CBD/THC using phonopho-
resis to promote greater efficacy for patients in treatment as well as
potentially reducing unwanted side-effects of traditional pain medica-
tion use.

Methods

Due to the absence of research on the transdermal delivery of can-
nabinoids through phonophoresis, a scoping review was conducted
utilizing the five stages developed by Arskey and O’Malley [13]. A
review of the evidenceregarding the benefits of cannabinoids and
phonophoresis for pain management published between 2007-2017
was conducted in order to address how the proposed technique may
be implemented. Therefore, the scoping review aims to answer the
following questions:

1. Is there a potential for cannabinoids to be transdermally delivered
through phonophoresis?

2. What is the efficacy of cannabinoids on pain management?
3. What is the efficacy of phonophoresis on pain management?

4. What is occupational therapy’s role with this proposed therapeutic
technique?

To meet the inclusion criteria, the literature needed to address
pain, the benefits of THC and CBD, and the benefits of phonopho-
resis. Articles were excluded if they were published prior to 2007,
non-human preclinical phonophoresis studies, non-human preclinical
THC studies, and focused on the psychoactive properties of cannabi-
noids. (Table 1) displays the electronic databases and key terms used.
The search yielded a total of 1,026 results. A total of 30 articles met
the inclusion and exclusion criteria and were used in the scoping re-
view.

Databases Key Terms
Cannabidiol
Pain
CINAHL
Cannabis
MedLine Sonophoresis

Google Scholar Phonophoresis

Other Sources CBD marijuana

Topical CBD

THC

Delta-9-tetrahydrocannabino

Table 1: Summary of the Search Strate.

Results
Medicinal use of Delta-9 cannabinol and cannabidiol

Delta-9-tetrahydrocannabinol (THC) has been shown to be ef-
fective in the reduction of spasticity in patients with Multiple Scle-
rosis (MS) [14]. In Germany and the United Kingdom (U.K.), THC
is included in the treatment for symptom improvement in adult pa-
tients with moderate to severe spasticity resulting from MS [14]. The
Summary of Product Characteristics (SPC) in the U.K. recommends
an oro-mucosal THC/CBD spray to be self- administered for a four-
week treatment of adults with moderate to severe spasticity[14]. A
>20% of reduction in spasticity during the four-week trial was utilized
as a reliable predictor of continued response to THC/CBD[14]. Addi-
tionally, in Germany this same treatment of THC/CBD oro-mucosal
spray was considered to be more cost effective when compared to
anti-spasticity treatment. Therefore, THC/CBD oro-mucosal spray
may be more accessible to individuals with spasticity, regardless of
socioeconomic status[14].

Drossel, Forchheimer, and Meade [15] conducted a survey ad-
dressing cannabis for therapeutic purposes (CTP) for individuals with
spinal cord injuries (SCI). It was found that CTP was used regularly
and commonly used to control bowel/bladder management, spasticity,
pain, and anxiety. Participants stated cannabinoids was used primarily
for pain relief. The data suggested that CTP did not alleviate prescrip-
tions for other medications that treat pain symptoms related to SCI.
Instead, the CTP worked as a supplemental treatment [15].

Similarly, Rajesh et al. [16], addressed the benefits of CBD in
treating diabetic complications and atherosclerosis. Atherosclerosis
has the potential to cause strokes, myocardial infarction, and pe-
ripheral artery disease. The early stages of atherosclerosis involve
increased adhesion of monocytes to endothelium, with eventual pro-
gressive migration into the subendothelial space. High glucose (HG)
concentration increases the surface expression of these adhesion mol-
ecules while CBD decreases or weakens the effects of HG [16].

Additionally, CBD oil is beneficial in the treatment of autoim-
mune diseases, due to its anti-146 inflammatory properties, [17].
Hammell et al. [18], found significant evidence on CBD’s ability to
reduce joint swelling, thus improving one’s functional condition.Re-
cently, researchers examined the effects of CBD in the treatment of
anxiety and found that CBD can be beneficial in treating anxiety and
panic disorders, obsessive compulsive disorders, and post-traumatic
stress disorder [19]. While examining the effects of CBD, the canna-
binoid was found to decrease autonomic arousal and conditioned fear
expression, in addition to enhancing fear extinction and preventing
long-term anxiogenic effects of stress [19]. However, the study spe-
cifically refers to acute instances and Blessing et al. [19],suggested
more research be done in chronic CBD use in treatment. Additionally,
Dimitriadis, Kapreli, Strimpakos, and Oldham [20]found anxiety to
be closely associated with neck pain; which is indicative of the ben-
efits of CBD in the treatment of pain, in addition to the prevention of
anxiety caused by pain.

Delta-9-tetrahydrocannabinol for the treatment of pain
and other medical conditions

Delta-9-tetrahydrocannabinol (THC) is recognized for its ability
to reduce pain [17]. The literature has also suggested smoking canna-
bis is the most effective intake method that reduces neuropathic pain.

Volume 5 ¢ Issue 2 + 100036

J Phys Med Rehabil Disabil ISSN: 2381-8670, Open Access Journal

DOI: 10.24966/PMRD-8670/100036



http://dx.doi.org/10.24966/PMRD-8670/100021
http://doi.org/10.24966/PMRD-8670/100036

Citation: Hunnicutt C, Grullén E, Morrison M, Lomeli I, Hubbard K (2019) The Therapeutic Potential of Cannabinoids and Phonophoresis in Pain Management:

A Scoping Review. ] Phys Med Rehabil Disabil 5: 036.

e Page 30f 8 »

Furthermore, nabiximol (specialized extract of cannabis) oromuco-
sal sprays also reduced pain and improved sleep quality with varying
clinical evidence [1,21].

Additionally, Nabilone, a synthetic cannabinoid, is licensed in the
United Kingdom and has been used for treatment of chemotherapy
induced nausea and vomiting [22]. Individuals with neuropathic pain
have also reported improvements in pain and sleep disturbance while
using Nabilone[23]. Whereas dronabinol, another synthetic cannabi-
noid, has several analgesic effects on chronic pain with mixed results
[24,25]. A phase I study by [24] showed that recipients of dronabinol
experienced lessened pain intensity and increased satisfaction com-
pared to the placebo group. In the phase II portion of the study partic-
ipants were taking titrateddronabinol, in addition to their prescribed
opioids. There was a significant increase in pain relief and satisfaction
following the addition of dronabinol to their traditional opioid pain
regimen [24].

Najicek et al. [25],investigated the effectiveness of cannabis ex-
tract in individuals with MS and determined that it was beneficial in
the treatment of muscle stiffness [25]. The rate of relief was nearly
twice as high when compared to the placebo group. After four and
eight weeks the results were similar [25].

Comparatively, cannabinoids in the treatment of chronic pain
have the potential to produce positive outcomes for therapeutic suc-
cess with the decrease in neuropathic pain and spasticity. The ECS is
described as an important facilitator of stress adaptation in the body.
Changes in the ECS, such as up regulation of cannabinoid receptors
increase probability that exogenous cannabinoids create a relaxing
effect, as well as modulation of neuropathic pain and pain memory
[26,27].

Cannabidiol for the treatment of pain and other medical
conditions

Cannabidiol (CBD) has been recognized for its anti-inflammatory
and antioxidant properties [28]. Cannabidiol lacks the psychotropic
effects of THC, due to lack of intrinsic activity upon cannabinoid re-
ceptors [28]. Concerns with the use of psychoactive cannabinoids,
such as THC, are risks of abuse and adverse side effects associated
with higher doses [29]. For instance, a study by Ward et al. [30],re-
vealed CBD did not result in adverse side effects or cognitive im-
pairment following dosage of CBD for treatment of chronic induced
neuropathic pain (CIPN), associated with Paclitaxel (PAC), in mice.

Moreover, it has been suggested that noninvasive drug delivery
systems are needed to reduce pain symptoms [29]. Cannabidiol treat-
ment provided the transdermal route is considered a non-addictive
non-opioid therapy[29]. A study conducted by Paudel et al. [29], en-
tailed the topical application of CBD to skin of hairless guinea pigs
to determine its effectiveness when used via a transdermal delivery.
The results demonstrated that there was a steady-state plasma con-
centration [29]. Results suggested that transdermal delivery of CBD
is effective because of its high lipophilic property which allows the
pharmacological agent to penetrate through the stratum corneum [29].
Paudel et al. [29], suggests that the use of CBD and alternate dosage
forms can aide in reducing chronic pain, stating it could be a break-
through treatment for individuals who do not respond well to avail-
able medications. A recent study introduced management of Multiple
Sclerosis (MS) through application of topical CBD by investigating

its therapeutic effects on autoimmune encephalomyelitis [31]. Results
indicated that daily topical CBD (1% CBD-cream) treatment may be
neuroprotective against experimental autoimmune encephalomyeli-
tis (EAE), a model of demyelinating diseases such as MS [31]. Re-
searchers found that CBD was an effective treatment for regulating
inflammatory pathways triggered by EAE by regulating pro-inflam-
matory cytokine secretions.

Transdermal drug delivery

Transdermal drug delivery is described as a topical non-invasive
administration method of therapeutic agents[32]. Currently, enhanced
transdermal delivery of substances into the body is not fully under-
stood [11]. However, an understanding of the physiology of the skin
enables researchers to identify the possible mechanism in which
transdermal delivery of drugs is accomplished. The stratum corneum,
the outermost skin layer, is composed of 10-15 layers of dead kerati-
nocytes 10-20 micrometers thick, which are incorporated into a lipid
bilayer matrix. This lipid matrix forms a permeation barrier that limits
transdermal delivery only to small and moderately lipophilic mole-
cules. The stratum corneum significantly influences the transdermal
delivery of drugs. The functions of the stratum corneum include con-
serving water and electrolytes and selective permeability to certain
substances [32]. Additionally, the epidermis and dermis layers of the
skin contain proteolytic enzymes which act to degrade peptides and
proteins [33].

Transdermal delivery enables controlled drug delivery through
mechanisms, such as phonophoresis, which involves the use of ultra-
sound at a frequency of 20kHZ or greater to enhance delivery of mol-
ecules through the skin. In therapy the ultrasound frequencies used
fortreatment range between 0.75 to 3.0 MHz. 3 MHz is transmitted
into the superficial tissues (1-2cm) of the skin; 1 MHz is transmit-
ted into the deeper tissues (3-5c¢m) of the skin and is an appropriate
frequency for individuals with higher body fat [34]. The process in-
volves the conversion of electrical energy into vibrational or sound
energy, which is then used to permeabilize the skin [33]. Under a
low frequency, phonophoresis is able to increase skin permeability
to certain drugs and therapeutic compounds [32]. These compounds
may be hydrophilic and/or have a large molecular weight. The mech-
anism by which phonophoresis increases skin permeability is not ful-
ly understood, however it has been suggested that cavitation is the
primary mechanism involved because it formulates intercellular lipid
channels and disorganization of lipid bilayers [32]. Cavitation may
occur at either a high or low frequency [33]. The increased permea-
bility is dependent on the development of an aqueous pathway across
the stratum corneum, thus showing the importance of the penetration
pathway for substances in transdermal delivery [32].

Efficacy of phonophoresis for pain conditions

Various studies have investigated the effectiveness of phono-
phoresis drug delivery on pain with mixed results. Shah and Don-
gre[12]conducted a study on the effectiveness of phonophoresis in
De Quervain’s disease. Phonophoresis when used with diclofenac
(the medium), were reported to have a significant effect on pain and
grip strength. The Gupta et al. [11], study reported that delivery of
diclofenac sodium (the medium) via phonophoresis in a continuous
ultrasonic mode was more effective in immediate pain relief than
using a pulsated mode. Additionally, Yildiz et al. [35],reported that
ketoprofen phonophoresis was effective in reducing pain when used
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alongside splinting for individuals with Carpal Tunnel Syndrome
(CTS). However, the administration of solely ketoprofen phonopho-
resis did not prove to be better than the use of splinting alone for
individuals with CTS. Additionally, the results were found to be in-
conclusive with previous research that had indicated both the ineffec-
tiveness and effectiveness of phonophoresis [35]. A study conducted
by Bakhtiary, Fatemi, Emami, and Malek[36], in which iontophoresis
and phonophoresis methods were used to locally introduce dexameth-
asone sodium phosphate (Dex-P), an anti-inflammatory steroid drug,
to a total of 34 individuals with CTS. Phonophoresis of Dex-P could
elicit anti-inflammatory and tissue stimulating effects. Therapy was
given for five minutes per session, five days a week for two weeks.
Phonophoresis of Dex- P has the potential to accelerate normal res-
olution of inflammation and accelerate the healing process of dam-
aged tissues. There was a significantly higher finger pinch and hand
grip strength reported with the phonophoresis treatment. Dex-P pho-
nophoresis resulted in a significant decrease in pain at the onset of
treatment and four weeks post treatment. There was also an increase
in the amplitude of motor and sensory action potential [36]. Durmus,
Alayli, Tufekei, and Kuru[37]investigated and compared the efficacy
of phonophoresis with capsaicin and therapeutic exercise, as well as
placebo phonophoresis with capsaicin and therapeutic exercise, and
therapeutic exercises on pain,disability, sleep quality, and depression
of individuals with chronic neck pain. Each treatment showed signif-
icant improvements in each of the aforementioned areas. However,
results regarding pain and disability were statistically significant in
phonophoresis with capsaicin andplacebo phonophoresis with cap-
saicin when compared to therapeutic exercises alone. Phonophoresis
used alongside therapeutic exercise may be used to clinically improve
results as they relate to pain, disability, depression, and sleep quality
[37]. In another study, Durmus et al. [38],investigated and compared
the efficacy of phonophoresis and ultrasound therapy in the following
areas for individuals with chronic low back pain: pain, disability, trunk
muscle strength, walking performance, spinal mobility, quality of life,
and depression. There were three groups which were given different
treatments. The control groupwas given exercises alone. The second
group received ultrasound and exercise and the third group received
phonophoresis and exercises. Statistically significant improvements
were reported for each group in the areas of pain, strength, endurance,
6-minute walking test, mobility, quality of life, and depression. The
second and third group resulted in statistically significant differences
of improvements in areas of pain, 6-minute walking test, and extensor
muscle strength compared to the first group. Both ultrasound therapy
and phonophoresis were effective in treating chronic low back pain;
however, phonophoresis was more effective than ultrasound thera-
py [38]. Ay, Dogan, Evcik, and Baser [39]investigated the efficacy
of phonophoresis, ultrasound therapy, and placebo ultrasound ther-
apy in treating Myofascial Pain Syndrome (MPS). Individuals were
divided into three treatment groups, in which all received neck ex-
ercises including isotonic, isometric, and stretching. The first group
received phonophoresis with diclofenac. The second group received
ultrasound and the third group received ultrasound therapy over trig-
ger points. The following areas were assessed for each group: pain,
neck Range of Motion (ROM), number of trigger points, algometric
measurement, and disability. Results in phonophoresis and ultrasound
groups indicated statistically significant improvements in pain severi-
ty, number of trigger points, pressure pain threshold, ROM, and neck
pain disability index. Phonophoresis with diclofenac and ultrasound
therapy proved to be effective in treating myofascial pain syndrome,

however there were no significant differences in improvements be-
tween the first and second groups [39]. Soyupek et al. [40],investi-
gated the efficacy of Phonophoresis with Non-steroid Anti-inflamma-
tory Drugs (P-NSAID) and corticosteroid (P-CS) in CTS treatment,
which was compared with the efficacy of phonophoresis with a Local
Corticosteroid Injection (LCSI) and wrist splinting. The following
areas were assessed: electrophysiological studies, hand dexterity,
grip strength, sensory recovery of first three digits, and pain intensity.
The administration of LCSI phonophoresis resulted in significant im-
provements in pain intensity and hand dexterity. However, there was a
significant deterioration in the Semmes-Weinstein monofilament test
and pegboard test. P-CS resulted in improvements in sensory recov-
ery, distal latency, grip strength, and parameters of the DurozHand
Index (DHI). P-NSAID resulted in significant improvement in grip
strength, pegboard test, and pain intensity [40]. Lastly, the findings of
Nagrale, Herd, Ganvir, and Rameke[41]demonstrate slight improve-
ments regarding pain, pain-free grip, and functional status with the
use of phonophoresis in clients with musculoskeletal conditions. Na-
grale et al. [41],found that participants had improved outcomes from
deep transverse friction massage, as opposed to phonophoresis

Discussion

There is therapeutic potential with the use of cannabinoids derived
from the cannabis plant. THC has the ability to playa role in the re-
duction of chronic and neuropathic pain [1]. Studies have found that
specialized extracts of cannabis, such as nabiximol and dronabinol,
have been effective in pain relief [21,24]. CBD can reduce the effects
of high glucose for individuals at risk for atherosclerosis, a risk factor
for stroke [16] as well as treat anxiety for individuals with varying
diagnoses such as post-traumatic diagnosis and panic disorders [19].
As it relates to this proposed therapeutic technique, the benefits of
CBD, particularly when used topically, include the ability to reduce
joint swelling due to its anti-inflammatory properties. CBD also has
antioxidant properties andthese effects, along with the anti-inflamma-
tory properties, can reduce pain [28].

Transdermal delivery of drugs has been implicated as an alter-
native pain reduction route due to its non-invasive properties [32].
Though the process of transdermal drug delivery is not fully under-
stood, it is known that the stratum corneum plays an intricate role
in this process [11]. Topicals such as CBD have been successful
in transdermal delivery in mice and guinea pigs due the lipophilic
properties of the cannabinoid which are known to penetrate through
the selectively permeable stratum corneum [29,31]. Additionally,
phonophoresis is classified as a transdermal drug delivery modality
which involves the use of ultrasound to enhance transdermal delivery
of molecules through the skin. The ultrasound frequencies used for
treatment range between 0.75 to 3.0 MHz. 3 MHz is used to treat
superficial tissues, while IMHz is used to target deeper tissues.

The mechanism referred to as cavitation, is a major factor during
the transdermal drug delivery process because it increases the perme-
ability of the skin through the development of cavities along with the
expansion, contraction, and distortion of pre-existing gaseous bubbles
within a liquid medium [42]. Mitragotri, Edwards, Blankschtein, and
Langer[43]added that in order for phonophoresis to be successful in
transporting agents transdermally it has to have the correct ultrasound
frequency. Additional factors that enhance phonophoresis include:
duty cycle, time of application, and intensity of ultrasound [44].
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Therefore, phonophoresis has the potential to deliver drugs through
a more controlled mechanism compared to topicals. Over the years,
the use of phonophoresis as an agent to deliver medication in pain
management has been studied. Studies have found that phonopho-
resis when used with various medications, alongside splinting, exer-
cise, and ultrasound have alleviated pain symptoms, increased grip
strength, and dexterity in individuals with De Quervain’s disease,
CTS, musculoskeletal and neurological conditions [11,12,35,37-40,].

Currently the literature regarding the efficacy of cannabinoids in
pain management is quite limited. Similarly, the literature regarding
the efficacy of phonophoresis in pain management is inconclusive.
Furthermore, there is no literature regarding the use of phonophoresis
as a modality to deliver cannabinoids as this is an innovative concept
being introduced in this scoping review. Therefore, further research is
warranted to determine patient outcomes in regard to the reduction of
pain, with the use of phonophoresis as a modality to deliver cannabi-
noids.

Recommendation: Delivery of Cannabinoids
Through Phonophoresis

Cannabidiol (CBD) and THC oils are non-water soluble and clas-
sified as hydrophobic substances [45]. Therefore, because these oils
are hydrophobic, delivery into the stratum corneum’s selectively
permeable lipid bilayer is problematic. However, due to advance-
ments in the medical cannabis industry there has been development
of water compatiblecannabinoids [45]. To elaborate, CBD and THC
are capable of becoming water compatible through nanoemulsions,
which are stable homogeneous mixtures of water and oil. Nano-can-
nabinoids can be rapidly absorbed into the body either orally or into
the skin. Rapid absorption increases potency and onset action, which
enhances the therapeutic effect. Nanoemulsions are made with a lower
amount of surfactants, which significantly dilutes the mixture [45].
Nanoemulsions are formulated with significantly lower amounts of
surfactants compared to microemulsions and liposomes [46].

Properties of nanoemulsions include low viscosity, high inter-
facial surface area and long-term kinetic stability, as well as being
completely water-soluble [46] Nano-emulsifications may be created
by ultrasound, which utilizes cavitation to break up cannabis extract
droplets down to a nanometer [47] . The CBD/THC nanoemulsion
mixture formula consists of cannabis oil extract (5.40%), carrier oil
(7.20%), surfactant (2.00%), and water (85.4%) [47]. Therefore, this
innovative nanoemulsion has the potential to be effective in transder-
mal drug delivery through phonophoresis.

Implications for the Health Care Profession and
Society

Utilizing cannabis and cannabinoids to treat medical illnesses has
become more prevalent in the United States and globally [48]. Soci-
ety is becoming interested in the use of cannabinoids to reduce pain.
These herbal agents are facilitating the understanding of pain mech-
anisms (Orthopedics, 2008). Several states in the United States have
passed laws approving the use of cannabis for medicinal purposes,
resulting in decriminalization of its use [49]. Likewise, physicians are
now permitted to discuss cannabis treatments with patients, [50]. The
use of cannabinoids may provide improvement in patient care, pri-
marily as supportive agents orprimary interventions [50]. Converse-
ly, while cannabis may have many positive therapeutic effects on
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individuals, it has been reported that smoking marijuana regularly can
increase one’s risk of lung and cardiovascular problems, due to the
general effects of smoking [17]. In order to prevent lung and car-
diovascular conditions, other methods of ingestion are recommended,
such as oral, sublingual, and topical methods. phonophoresisInaddi-
tion, research has indicated that long-term use of medicinal cannabi-
noids lack dependency, tolerance and mental health side effects. Indi-
viduals should be aware that new central nervous system symptoms
may not be caused by the cannabinoid therapy, but from underlying
diseases or complications [51].

The biomechanical model focuses on accurately measuring and
addressing limitations of functional movements that cause problems
to the musculoskeletal capacities and functional motion in everyday
occupational performances. This model can be used by occupation-
al therapists as a reference to develop therapeutic treatments, reduce
pain, and facilitate engagement in occupational performance [52].
The biomechanical model in conjunction with phonophoresis and
medicinal cannabinoids ointments can be used to reduce pain; pre-
vent deformities by maintaining existing capacities of motion; restore
motion capacities, and compensating for limited motion, strength and
endurance[52]. In today’s healthcare culture, the use of medicinal
cannabinoids is relatively new. As new therapeutic areas emerge in
occupational therapy and the confidence in its administration increas-
es there is still more to learn regarding the therapeutic potential of
cannabinoids.

Limitations

The proposed therapeutic technique may be hampered by several
limitations which involve issues of legality and societal acceptance
of cannabinoid use. Cannabinoids are not federally legal and are in
fact classified as a Schedule I drug-controlled substance, which are
subject to federal research limitations [53]. The American Society of
Health-System Pharmacists and the American Medical Association
have recommended that there be a modification of the Schedule I sta-
tus of marijuana in order for research to be conducted properly, thus
permitting for the development of evidence-based societal and public
health policies, as well as clinical management strategies [54]. Lastly,
anti-legalization arguments emphasize potential public health conse-
quences such as: the potential harm on youth health, marijuana-im-
paired driving, and the development of an industry that puts profit
before public health, such as the tobacco industry [55].

Conclusion

Cannabis has been used for medicinal purposes for over 5,000
years. The plant has been used throughout the years to treat multi-
ple conditions such as rheumatic pain, anxiety, spasticity, multiple
sclerosis, complex regional pain syndrome, as well as numerous
other conditions. Phonophoresis has been utilized to deliver pharma-
cological agents such as Dex-P, non-steroid anti-inflammatory drugs
(N-SAIDs), capsaicin, corticosteroid, local corticosteroid injections
in the treatment of pain-related conditions. Although, both cannabis
and phonophoresis have therapeutic potential, they have yet to be
used in conjunction with one another. Therefore, this scoping review
was conducted in order to review the current literature on cannabi-
noids and phonophoresis, identify gaps in the literature, and intro-
duce the therapeutic potential of transdermal delivery of cannabinoids
through phonophoresis. The transdermal delivery of pharmacologi-
cal cannabinoids through phonophoresis may be possible through
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nano-emulsifications of THC and CBD. Furthermore, the process of
phonophoresis allows the cannabinoids to be delivered to specific pe-
ripheral sites. The therapeutic use of cannabinoids is a relatively new
area and further research is recommended. Additionally, research on
phonophoresis has demonstrated inconclusive results associated with
pain management. Efficacy is dependent on the size and chemical
properties of the anti-inflammatory or analgesic agent being deliv-
ered. Thus, further research is recommended regarding the efficacy of
phonophoresis for transdermal delivery of certain drugs.
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