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PREFACE 

Lung cancer represents the most common root cause of deaths related to cancer around the 

world.According to Cancer Statistics, 2024, published in CA: A Cancer Journal for 

Clinicians, 2,001,140 new cases of cancer have been reported with 611,720 deaths due to 

cancer in the United States and nearly 1680 deaths per day. The greatest number of deaths are 

reported to be due to lung cancer which is reported to be more than breast cancer, prostate 

cancer, pancreatic cancer, and colorectal cancer. Chemotherapy has emerged as a boon for 

the management and treatment of cancer in conjunction with radiation therapy, surgery, and 

targeted therapy. But conventional synthetic drugs used as chemotherapeutic agents for the 

treatment of lung cancer have been reported to incite associated nonspecific and systemic 

cytotoxicity and this leads to a hunt for better biologically compatible compounds of natural 

origin-based chemotherapy that could be explored as alternative therapy for lung cancer.Solid 

lipid nanoparticles are a colloidal carrier system encompassing solid lipid, water, and 

surfactant.The obvious merits of SLNs over nanoemulsions and polymer-based nanoparticles 

are enhanced stability of the drug, accentuated drug entrapment efficiency and 

biocompatibility as these are mostly formulated from biodegradable excipients and generally 

regarded as safe (GRAS) certified excipients. Apart from these merits SLNs also command 

the encapsulated drug release and averts the premature degradation of the drug in the 

system[1][1](Radhakrishnan et al., 2016)(Radhakrishnan et al., 2016)(Radhakrishnan et al., 

2016). Conventional treatment approaches of lung cancer offer not so satisfactory results, and 

a compromised life associated with potential side effects of chemotherapy, radiation therapy, 

and surgical resection. In the absence of targeted therapies, systemic administration of 

chemotherapy exposes normal cells to these potent chemotherapeutic drugs resulting in the 

inhibition of their growth making patient weak and could eventually leads to death. 

Therefore, intranasal administration of chemotherapeutic drugs could pave a way for the 
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efficient delivery of these potent drugs directly to lungs and avoiding first pass metabolism 

and other potential side effects associated with systemic route of drug administration. 

The aim of our study was to design, optimize, develop, characterize, and evaluate the 

gemcitabine and epigallocatechin-3-gallate loaded solid lipid nanoparticles (GEM-EGCG 

SLNs) against lung cancer via intranasal route.The SLNs were prepared by double 

emulsification solvent evaporation method and characterized for micromeritics and 

physiochemical characterization with entrapment efficiency and drug release kinetics. 

Further, the GEM-EGCG SLNs were also evaluated for in vitro cell line studies against A549 

lung cancer cell lines. A proportional decrease in the percent cell viability of A549 cells has 

been noticed with an increase in the concentration of GEM-EGCG SLNs, GEM SLNs, and 

EGCG SLNs with an IC50 value of approximately 10 µg/mL for GEM-EGCG SLNs. The 

wound healing (scratch) assay revealed that GEM-EGCG SLNs could significantly avert the 

migration of A549 cells, with 85 % of uncovered scratch wound area after 48 hours of 

incubation at 5 µg/mL which increased to around 90 % at 50 µg/mL. Cellular uptake studies 

revealed that SLNs were able to be internalized into the nuclei of cells which could be due to 

their small particle size in the nanometer range. The high apoptotic rate shown by GEM-

EGCG SLNs depicts its better anti-tumor activity against A549 cells as compared to other 

treatment groups along with ROS production which mediated the apoptosis of A549 cells. 

We found that GEM-EGCG SLNs were stable for the observation period of 3 months with 

only slight changes in the values of particle size, PDI, zeta potential, and percent entrapment 

efficiency. Overall, the histopathological studies of the lungs of tumor bearing mice and 

safety assessment of GEM-EGCG SLNs postulates the synergistic anti-tumor potential of 

epigallocatechin-3-gallate co-loaded with gemcitabine in biocompatible solid lipid 

nanoparticles for use as an anti-cancer therapeutic agent against lung cancer. 
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