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Abstract: When abnormal skin development occurs, it's referred to as skin cancer. Overexposure to
sunlight may result in skin cancer, premature aging, and sunburn. We need to be very aware of UV blockers
and the best technique to apply them if we want to shield our skin from the sun. The ideal drug delivery
technique for topical administration is nanostructured lipid carrier due to its improved solubility,
bioavailability, and drug loading capacity. Moreover, they allow a 70% UV blocker to be loaded. The
incidence of the condition, its pathophysiology owing to genetic changes in the p53 tumor suppressor gene,
the kinds of NLCs and their applications in skin care are all covered in this study. The literature for the
research was looked for using Science Direct, Web of Science, Google Scholar, and PubMed. I also used
the global Burden of Disease Study database to evaluate the changes in skin cancer globally. Countries
differed in the rates at which skin cancers altered. Over this period, there was an increase in squamous cell
cancer cases. Males are more prone to get keratinocyte carcinoma, whereas women are more likely to
acquire melanoma. Publications have also been made describing several NLC kinds and their defense
mechanisms against skin cancer. Highlighting research hotspots pertaining to NLC processes is crucial.
Lipid carriers with nanostructures will continue to be developed, resulting in more effective, precise, and
safe solutions. The success of nano lipid carriers and the clinical development of NLCs will both benefit
from more research. Different demographic groups are disproportionately affected by the incidence and
prevalence of skin cancer. Obtaining current data on the incidence of skin cancer and allocating sufficient
resources are critical to its elimination.
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I. INTRODUCTION

Skin cancer is the term for the aberrant growth of skin cells. Concerns about public health are being raised by the daily
increases in skin cancer-related morbidity and mortality rates. Genetic alterations brought on by UV exposure are the
main driver of the development of skin cancer. One may reduce their risk of skin cancer by minimizing their sun
exposure. Thus, in order to stop skin cancer from spreading, it is essential to fully understand the UVR process
(Narayanan et al., 2010). There are three primary types of skin cancer: basal cell carcinoma, squamous cell carcinoma,
and melanoma. Chemical carcinogens, ionizing radiation, and environmental pollutants may all cause skin cancer. In
addition, age, skin color, diet, smoking, dermatoses, and other types of keratoses, scars, chronic injuries, or non-healing
wounds may all contribute to the development of skin cancer (Saladi and Persaud, 2005).

In recent years, pharmaceutical companies have shown an increased interest in nanostructured lipid carriers
(Selvamuthukumar et al., 2012). Nanostructured lipid carriers are created by dispersing liquid and solid lipids (oils) in
an aqueous solution with a surfactant. NLC has many advantages: They improve the stability of a medicine and its
adaptability to different delivery systems. High drug content, low cytotoxicity, and good biocompatibility - preservation
methods such as cutaneous, pulmonary, ocular, and intravenous ones.

Copyright to IJARSCT DOI: 10.48175/568 1SS

/ 372
www.ijarsct.co.in | 2581-9429 ¢

e\ IJARSCT /3




(l IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 3, January 2023

I1. BURDEN OF SKIN CANCER
Both non-melanoma and melanoma skin cancers are developing at an increasingly rapid pace. According to Mohan and
Chang (2014), basal cell carcinoma is the most prevalent kind of skin cancer. According to Roger et al. (2015), the U.S.
diagnoses millions of cases annually. The most common kind of skin cancer is squamous cell carcinoma (Karia et al.
2013). According to Koh et al. (1996), exposure to the sun's damaging UV radiation is a major contributor to the
development of non-melanoma skin cancers. In the United States, there will be 87,110 instances of melanoma
diagnosed in 2017, with 52,170 cases recorded in males and 34,940 cases reported in women.
About 1% to 2% of skin cancer diagnoses are in India. Although SCC has constantly been cited in many studies from
India as the most frequent skin cancer, BCC is also the most common kind of skin cancer in the globe. Despite the lack
of accurate incidence data, multiple cancer registries in India revealed that the cumulative incidence of skin cancer
ranged from 0.5 to 2 per 100 000 people.
Patients with melanoma were managed based on their recurrence-free survival (RFS) and the length of their follow-up
treatments, as well as their age, sex, tissue of origin, location of the illness, number of nodes, lymphadenopathy, and
stage of the ulceration. Regional lymphadenopathy and distant metastases were seen in 33% and 32% of patients
throughout both treatments, respectively.
Skin lesions and primary tissues from the trunk and extremities showed the greatest frequency of lymphadenopathy.
47% of all treated patients had a full response, 18% had a partial response, and the other patients either had stable
illness or a condition that was progressing. In contrast to RFS, where the median was 10, DOFU had a median of 6.2
months. More research is required before a clear approach can be determined for malignant melanoma, according to
Sharma et al.

III. SKIN CANCER PATHOGENESIS BY UV RADIATION

Direct cellular damage and altered immunological responses are regarded to be the root of UV radiation's harmful
effects on the skin. According to Meeran et al. (2008), UVR damages DNA by producing cyclobutane pyrimidine
dimers, oxidative stress, inflammatory responses, mutations in the p53 tumor suppressor gene, and immune system
suppression. All of these variables have a significant role in the development of skin cancer. Skin cancer eventually
developed as a consequence of dysregulated DNA repair and apoptosis caused by mutated p53 genes. While UVB
radiation generates DNA damage and carcinogenesis (Narayan et al., 2010), UVA radiation causes cancer in skin stem
cells (Benjamin, 2007).

IV. RATIONALE OF UTILIZING NLC FOR DRUG DELIVERY IN THE TREATMENT OF SKIN CANCER
As seen in Fig. 1, NLCs may be employed as an alternate drug carrier for the delivery of skin cancer medications. The
inadequate drainage of interstitial fluid within a tumor is caused by a tumor's faulty, leaky vasculature and poorly
developed lymphatic system, both of which are due to improperly controlled tumor angiogenesis. This makes it easier
for submicron-sized particles to extravasate and remain in the tumor. The "enhanced permeability and keeping" effect is
what is meant by this.

For a well designed nanoparticulate drug delivery device, such as NLC, the EPR effect may help accomplish passive
tumor targeting. The distribution of NLC in the body may also be altered to direct them to the tissue of interest by
altering the NLC's external physicochemical features (Mehnert and Méder, 2012). This reduces systemic
pharmacological toxicity by increasing the concentration of medication at the tumor sites. NLC doesn't have the high
toxicity and acidity as other biodegradable polymeric compounds have. Because of their adaptability as a
pharmaceutical carrier, NLCs are a viable method of drug administration for a variety of cytotoxic anticancer drugs.
The relative impermeability of the stratum corneum always serves as a barrier to drug entry through the skin. The
formulations should transport the medicine to the action site in a sufficient quantity, which is another issue.
Nanoparticulate systems improve medication delivery through the skin and also target the skin's substructures
(Majumdar et al., 2019). Due to their nanosize, which allows for direct contact with the SC, nanocarriers may improve
the BA of medicines administered topically (Majumdar et al., 2019).

Due to the fact that epidermal lipids are abundant in SC, lipid NPs adhering to the skin surface would enable lipid
exchange between SC and the nanocarriers. Drugs may be delivered via the follicles using li s. Additionally, each
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follicle is connected to sebaceous glands that secrete sebum, which enriches the environment with lipids. Lipid
nanoparticles may be trapped more easily in this environment. Drug delivery systems designed for cutaneous use have
to be non-irritating and biocompatible (Majumdar et al., 2019).
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Fig 1: Nanostructured lipid carrier system a promising tool for the treatment of skin cancer.

V. NANOSTRUCTURED LIPID CARRIERS FOR THE TREATMENT OF SKIN CANCER
Oxybenzone, a lipophilic sunscreen found in NLC, is effective at preventing UV-induced erythema and eventually
offers protection against UV rays (Table 1).As a result, NLCs were employed as a topical medication delivery method
to increase the effectiveness of sunscreens (Gulbake et al., 2012). For the topical application in the treatment of skin
cancer, NLCs containing nitrosyl ruthenium complex were produced (Marquele-Oliveira et al., 2010). The antitumor
study conducted on an albino mouse skin cancer model showed better prevention of tumor burden in mice, if it is
applied to the skin in the form of gel (Igbal et al., 2019). Silymarin loaded NLC gel prevent from the UV-B induced
DNA damage and, ultimately, from skin cancer.

According to Xia et al. (2007), sunscreens incorporated into nanostructured lipid carriers that are employed to filter UV
radiations eventually protect against skin cancer. The formulations of newly discovered nanostructured lipid carriers
(NLC) (Table 1) that are loaded with octyl p-methoxycinnamate provide an advantageous substitute for traditional
sunscreen formulations (do Prado et al., 2020). In order to successfully prevent skin cancer, nanostructured lipid
carriers loaded with the antioxidant flavonoid rutin (RT) are used as photoprotective agents (Kamel and Mostafa, 2015).
By boosting their deposition in the dermal and epidermal layers, dual medication loaded NLCs were employed to
enhance the therapy of skin cancer. According to Imran et al. (2020), quercetin and resveratrol-loaded NLC gel has
promise as a treatment for skin cancer (Table 1). Skin cancer is treated with Dacarbazine (Dac), a lipid-soluble and
light-sensitive drug licensed by the FDA. Drug release is prolonged and has enhanced solubility thanks to NLC loaded
with Dac (Table 1). (2015) Almousallam et al.

The main use of topical photodynamic therapy (PDT) is the treatment of basal-cell carcinoma (BCC), although the main
drawback of this method is the insufficient penetration of the photosensitizer. As a result, NLC enriched with 5-amino
levulinic acid (5-ALA) have been created to help the photosensitizer penetrate the skin deeply (Table 1). So, according
to Qidwai et al. (2016), functions as a potential carrier in the treatment of skin cancer.

Table 1: Different Nanostructured lipid carriers for the treatment of skin cancer

S.No | Drug Mechanism References
1. S5-amino levulinic acid | 5-ALA loaded NLC enables the penetration of | Qidwai et al. (2016).
(5-ALA) photosensitizer, consequently increased its
cytotoxicity.
2. Dacarbazine (Dac) Dac delivery prevent from the half-life span and | Almousallam et al.,
low tolerant dose of the drug. (2015

Copyright to IJARSCT DOI: 10.48175/568 /
www.ijarsct.co.in s 2581-9429 J2

374

&\ JARSCT




(X
¥

IJARSCT

Impact Factor: 7.301

IJARSCT

ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Volume 3, Issue 3, January 2023

3. Quercetin and | Quercitin and Resveratrol dual loaded NLC deep | Imran et al., (2020)
Resveratrol penetrate in to the skin
4, Silymarin Protect from the UV-B induced DNA damage Igbal et al., (2019)
5. Octyl p- | Octyl p-methoxycinnamate (OMC) loaded NLC | do Prado et al., (2020)
methoxycinnamate inefficient the exposure UV rays in to skin and
(OMO) provide protection against skin cancer
6. Rutin (RT) (RT)loaded NLC provide photoprotection | Kamel and Mostafa
ultimately protect against skin cancer (2015)
7. Oxybenzone Oxybenzone loaded NLC provide protection | Gulbake et al., 2012
against UV radiation

VI. CONCLUSION

As standard skin cancer treatment has a number of adverse effects, including severe inflammation, discomfort, a
lengthy course of therapy, and unsightly scars on the body. NLCs are the ideal carrier systems and they are effectively
sold. NLCs are a new generation of formulations that work better when manufacturing final dosage forms such
injectables, creams, tablets, and capsules as well as considerably more flexibility in drug loading and modulating of
release. NLC dispersions are very consistent and may be employed in a variety of compositions. According to the
extensive literature analysis shown above, NLCs have the potential to be a useful drug delivery system since they
increase drug loading, physicochemical stability, drug penetration, solubility, and bioavailability of medicines that are
poorly water-soluble while causing little or no skin irritation.
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