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Abstract-- The transdermal patches themselves with different
modalities and construction represent an excellent alternative for
the different standard procedures of cancer treatment therapy
(Breast cancer), pre-evaluation of cancer, and mainly other pain
relief treatment which are some most researched domains in
medical science. The purpose is to present an overview of the
literature of 14 years of research and development for
transdermal patches for Cancer and Cancer-related
complications. Literature researched in a science-direct database
for all types of publication search terms were "Transdermal’,
"Patches", and "Cancer'. The development of transdermal
patches is taking place from only pain relief measurements
alternative to the pre-clinical evaluation including Cancer
therapy alternatives.

Index Terms--Breast Cancer; Estrogen; Fentanyl; Prostate
Cancer; Resveratrol; Transdermal Patches

. INTRODUCTION

Transdermal Patches are medicinal sticky patches
positioned on the epidermis to furnish a specific portion of
the medicated drug into the epidermis and blood vessels.
Transdermal patches are chosen over any other kind of drug
delivery system because of their continuous drug delivery,
increased biological availability, and decreased drug
interaction. Patients with various conditions including
hypertension, motion sickness, and pain are reasons behind the
construction of transdermal patches. According to WHO, after
cardiovascular diseases, the leading cause of demise globally
is Cancer with estimated 9.6 million deaths in 2018. Where
Lung, Liver, Thyroid, Stomach, and Colorectal cancer are the
customary varieties of cancer, while Prostate cancer is in men
and Cervical, Breast cancer is in women.

Considering the pain relief management serious associated
with treatment research and development had been
incorporated into medical science with many trials. From
Breast cancer therapy to the development of a microparticle-
based transdermal vaccine patch for pre-clinical assessment of
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metastatic breast cancer and from the transdermal patch
(Granisetron patch) CINV treatment of Hematologic cancer
patients to the effect of fentanyl patches in cachectic cancer
through transdermal, we are drawing the development of
transdermal patches over 14years from till date(2008-2022).

Il. TRANSDERMAL FENTANYL PATCH OVER OPIOID
TREATMENT IN CANCER

Transdermal fentanyl patches are very widely used in
Cancer pain treatment. Unlike Morphine, Fentanyl is about a
hundred times more potent, and inaccuracy in dosing may
cause conditions from extreme weariness, vomiting,
uncertainty, costiveness dyschezia, breathing disorder, and
asystole, senselessness to coma and in the worst condition
even death along with other negative effects.

To overcome this overdosing complication a 3-day
duration fentanyl grid patch has been sketched which has a
quarter to half fentanyl content reduction as compared to other
patches of fentanyl using the grid tech[1]. The trial is
conducted to probe the effectiveness and protectiveness of the
newly developed transdermal fentanyl patch.

The effectiveness variable uses a Pain Intensity (PI) scale
from 0 to 10, which was monitored every evening (once) for
every patient. Here the standard or reference for the
experiment was standard opioid treatment. Among 220
randomized patients, 117 were provided FIT patches while
103 were to standard opioid treatment. FIT i.e., Far Infrared
Technology(4-21 microns) patches makes use of the emitted
infrared radiation which is normally released by body heat.
The FIT patches reflect 'far infrared radiation back to the body
resulting in a hike in blood circulation beneath the epidermal
area of application. After getting all data related to dosing, Cl
difference, the respective area under the slope, and other
influential factors the researcher summarize that the developed
grid technology with less medicine dose used in the FIT patch
is non-inferior and is just safe as the norm anodyne[1].

I1l. TRANSDERMAL FENTANYL PATCHES IN CACHECTIC
CANCER

Cachexia is estimated to be observed in almost 80% of people
with classified cancer. Systemic inflammation, energy
balance, negative protein, and loss of body mass(involuntarily)
are characterized by cancer cachexia. This Machiavellian
syndrome doesn’t only impact the quality of patient life but is
associated with the chance of decreased survival of the patient
and poor retorts to chemotherapy. Malignant and non-
malignant cancer chronic pain treatment widely treated by
transdermal fentanyl patches the chemical and biological
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properties of fentanyl suggest high lipid solubility, spinal, and
transdermal administration and it is also suitable for the
intravenous mode of drug delivery[2]. As cancer cachexia is a
condition with many-factor related to etiology: a biological
procedure that leads the patient to helplessness to eat, anorexia
with hypercatabolism[3], and tissue wasting including
enduring inflammation. Those certainly affect the soaking up
of fentanyl as the epidermis permeability of cachectic skin
gets affected. Xerosis, mostly occurring cutaneous
appearances in cachectic patients with malnutrition[4], could
be a very significant aspect that is manipulating transdermal
medication absorption in the case of patients with cancer[2].
In general, the captivation of fentanyl from the patch is
administrated by the superficial zone of the patch, and also by
the local bloodstream and the permeability of the skin[5]. The
research aims to discover if there is any fentanyl absorption
difference in cancer-related pain in cachectic and normal-
weighted cancer patients. For this trial, ten cachectic patients
and ten normal-weight cancer are enlisted. For 3 days a
transdermal fentanyl patch is managed to the very upper arm
of the concerned recruited patients containing approximately
equal analgesic to the patients previously given opioid doses.
Before the doses are incorporated the weight, height, BMI
with the thickness of the skin (skin-fold), sweating, and skin
temperature are measured along with local blood steam. After
the plasma fentanyl concentration is measured at different
times such as baseline (at Oth hour), at 4, 24, 48 , and 72 hours
interval. In comparison with normal-weight patients, the
concentration of plasma fentanyl is significantly lower at 48
hours and 72 hours. Different collected significant data
regarding the study like plasma fentanyl concentration
ug/L/dose, oxycodone[6], and pain intensity VAS 0-100mm
are noted timely. And after analyzing all the data researchers
deduced. The clinical inference of transdermal fentanyl infers
to not an anodyne of possibility for cachectic cancer patients.
Despite the large dose of opioids, low transdermal soaking up
of fentanyl was observed in these patients resulting in
insufficient analgesia. Additional analysis is needed to survey
the components that result in impaired epidermal porosity as
well as low fentanyl soaking up in cachectic patients of
cancer. Although Pain Intensity showed patients were almost
the same in both sections at the base and the climax of the
survey. Finally, the survey summed up that transdermal
fentanyl absorption is diminished in cachectic patients as
compared to that in normal-weighted patients with cancer
ailments[2].

IV. EFFECTIVENESS OF TRANSDERMAL GRANISETRON
PATCHES IN HEMATOLOGICAL CANCER

Estimation, 1.24 million hematology malignancies occur
yearly globally accounting for nearly 6% of cancer cases. The
3 main types of hematologic malignancies: are leukemia,
lymphoma, and multiple myeloma chemotherapy regions
which are frequently used in the administration of hematologic
malignancies and are highly emetogenic. Although there is
development in prevention, CINV (Chemotherapy Induced
Nausea and Vomiting) can create a considerable barrier to
acquiring planned chemotherapy quantity during the delayed
phase[7].
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The researcher studied the effectiveness of the GTS(
Granisetron Transdermal System) against standard oral
Granisetron which has been used in managing CINV across
several tumor variations. The procedure was similar to
published randomized research of the third phase comparing
GTS (a week of usage) to oral tradition administering
Granisetron (2 mg/day) in patients undergoing either slightly
or extremely laxative chemotherapy for 3-5 days. The degree
of full control with minimal nausea and complete response
with either GTS or deliberately oral Granisetron was
compared throughout the immediate (first day) and delayed
(days 2 to 5) phases following chemotherapy. The desire for
pharmaceutical assistance and the follow-up of response to
therapy with GTS were also contrasted. 83 individuals with
hematologic cancer were included in the study. The majority
of patients were given a non-cisplatin regimen in addition to
corticosteroids. The total drug consumption and patient rating
of the overall response to treatment were not different across
groups. GTS was well-permitted[7].

The researcher also found that the retrospective analysis
reveals GTS may be a viable option for CINV prevention in
hematologic patients with cancer. In the delayed stages, an
enhanced control was noticed and further analysis of the
benefit of delayed CINV may be assured[7].

V. TE2 PATCHES IN PROSTATE CANCER

Cancer in the Prostate gland is a majorly frequent
malevolence in men with 3.8% of all deaths caused by cancer.
Suppression in Androgen is a medial component to minimize
cancer in the prostate gland but causes an everlasting cardio-
noxious[8]. Currently, the widely used method is Luteinising
Hormone Releasing Hormone Antagonists (LHRHa) to
achieve androgen suppression. But LHRHa causes toxicities
like loss of muscle mass and impotency resulting in
testosterone suppression and many others[9]-[11].

Transdermal oestradiol patches (tE2) were administered
which circumvent cardiovascular toxicity as well as estrogen-
depleting effects. A randomized trial program, Prostate
Adenocarcinoma Transcutaneous Hormone(PATCH) was
conducted where patients with a history of most cardio-
vascular, thrombophilic, or angina disorders were excluded.
The rest were randomly allocated in a computed manner with
LHRHa and tE2 patches.

After observation at several intervals, no confirmation of an
elevated rate of cardiovascular toxicities was observed in tE2-
administered patients. Also, the data collected from PATCH
confirmed that the administration of an estradiol transdermal
patch abrogated the risk of thrombo-embolic cardiovascular
complications rather than orally administered LHRHa[8]. Also
in due course of time PATCH is repurposing projects with tE2
patches for Menopausal relief indication in women with a
twice-in-a-week application[12].

VI. RESVERATROL TRANSDERMAL PATCHES FOR BREAST
CANCER

In women, the major cause of cancer-related deaths is due
to breast cancer[13]. Resveratrol {RVT}, a poly-phenolic
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Phyto-estrogen, has revealed anti-proliferative effects in many
tumor cells[14]. Traditionally RVT was delivered orally to
patients but the assemblage of the drug reaching the active site
(breast tissues) was limited. To overcome the issue
considering the molecular weight of RVT (228.247 g/mol)
makes it suitable for transdermal drug delivery[15].

A research study was conducted to obtain the effectiveness
of an enhanced RVT patch in a model mouse, where treatment
with  7,12-Dimethylbenz(a)anthracene (DMBA)  was
persuaded chemically into a batch of rat models where one
group had orally administered RVT and the rest had RVT
patch[16].

At regular intervals, patches were examined and a
considerable change with a brownish-red color was
observed[17]. On assessing the QSPR (Quantitative Structure-
Property Relationship) tool[18], the partitioning of the
penetration enhancers showcased a resemblance among the
theoretically predicted and observed flux and aided in
decreasing the number of experimental runs (time-preventing).
Resulting in a reduction of tumor volume on the treatment of
RVT patch as compared to orally administered RVT, giving a
positive outcome. However, a circumstantial comprehension
of the distribution of breast tissues in women is crucial for
drawing any clinical inference. Although to acquire a confined
delivery of drugs this method can buy plausibly used[14].

VIl. MICROPARTICLE-BASED TRANSDERMAL PATCH
IN BREAST CANCER

Among females, breast cancer is the main cause of death due
to cancer globally[19]. In the year 2022, roughly 287,850
occurrences of female breast cancer were reported. The
survival rate is more than 95 % in breast cancer but is
considerably lower when it metastasizes to other organs in the
body[20], [21]. Currently, no FDA-approved vaccines for
breast cancer are present, thus the demand for a therapeutic
breast cancer vaccine that can cure cancer and improve the
quality of life[22]. Many vaccine tactics for different cancers
are under trial, including breast cancer[23], [24]. Gene
transfer-based vaccines require live cultured cells, which is
time taking and leads to volatility in inpatient treatment [25].
Furthermore, the devastating growth of breast cancer cells in-
vitro state further restricts the availability of patients for
clinical trials of vaccine therapy[26]. A recently inferred trial
affirmed that one of the main hurdles with gene-based cancer
vaccines is the prolonged time in the generation of vaccines
that restricts their accessibility to patients[27], [28]. Due to the
retard in treatment, the tumor metastasis becomes
considerably high, leading to a growth in the tumor and
aggravating prophecy[29]. To address these issues, there is a
desire for a cancer vaccine that can be promptly made, easily
administered, and customized to offer treatment to cancer
patients. Usage of biodegradable polymers encapsulating
antigens in the grid to prepare the microparticle-based
vaccine[30], [31]. To prepare them, the spray drying process is
often utilized. After analyzing all of the data from the mouse
study, the researcher determined that immunotherapy had the
ability to reactivate the rats' impaired immune systems against
cancer cells. The results effectively proved the efficiency of
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epidermal immunization utilizing vaccine microparticles given
by microneedles in reducing tumor volume. The survey
proposes an alternate method of using the patient's cancer cells
to give Tumor-Associated Antigens (TAAs) for the creation of
a personalized cancer vaccine. The use of an immune-
therapeutic approach offers the potential to improve
personalized therapy for difficult-to-treat malignancies. Also,
it helps in focusing metastatic cancer-affected cells[32].

VIIl. CONCLUSION

After observing different research and review papers of
researchers from all over the decade and studying each of the
objectives and outcomes of each immune-therapeutic remedy
to cancer ailments it can be concluded that even though
transdermal patches are flawed for every medication but they
have proven fortunate for small-molecule medications.
Although, science has significantly enhanced the transdermal
drug delivery system for patients with strong responsiveness
to oral medications or injections to completely acquire its
potential as a substitute for oral delivery and hypodermic
injections.

In the future aspect, 1st gen patches probably will
continue to be common for the transport of micro-molecule
drugs with convenient properties, specifically drugs that are
conducted orally and by injection that is coming off patent
currently.2nd gen enhancers of chemicals should find frequent
use as formulation filling compounds in skin creams and
lotions while some patches of systemic manner for small
molecule drugs. They might not show much impact on the
transport of hydrophilic drugs and macromolecules, because
the efficient chemical enhancers generally spread out of the
epidermis and irritate deeper tissue. Targeted, 3rd gen blend of
enhancers and bio-chemical proceeds to offer tactics for more
restricted enhancement, but are in primitive stages of
development[33].
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