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Abstract  

Researchers were always coming up with new nanotechnologies to fill in gaps in the right delivery of 

therapeutic medications and imaging agents for Tumor therapy and diagnostics. Lipid nanoparticles, or 

LNPs, are acceptable particulates that are extracted from different lipids and other biochemical 

compounds. Their overall function is to dissolve biological barriers, or biobarriers, which enables LNPs 

to collect again in a specific location outside of disease-target cells for responsive therapeutics. LNPs are 

roughly 100 nm in size. The majority of substances with significant medicinal applications were either 

poisonous or insoluble in aqueous solutions, or they were unstable both chemically and physiologically. 

Lipid-based nanoparticles, or LBNPs, are among the most promising medication delivery systems for 

bioactive organic molecules. Because of its current use in chemotherapy, some chemotherapeutics have 

a stronger antitumor impact, revolutionizing Tumorcurement. LBNPs offer excellent temporal and 

thermal stability, maximum load potential, ease of preparation, low manufacturing costs, and large 

manufacturing output since they may be produced utilizing naturally existing sources. Additionally, 

combining chemotherapeutic medications with LNPs decreases curement resistance, minimizes 

toxicities associated with active therapeutic dosages, and increases drug concentrations in tumor cells 

while decreasing concentrations in normal tissue. LBNPs have been extensively researched for their 

potential to cureTumor, both in vivo and in vitro, with promising results in certain clinical studies. An 

overview of the several LBNP varieties that have been created recently, as well as their uses and 

contributions to various Tumorlikes, are given in this paper. 

Keywords: -Nanotechnologies, Lipid Nanoparticles, Tumor therapy, Diagnostics, Medication delivery 

system, Lipid-based nanoparticles. 

1. Introduction  

A like of disease known as a tumor is characterized by abnormal cell growth that can spread to other 

cells or bodily parts. Out of more than 100 different types of Tumor, it is one of the deadliest (1). Fifteen 

percent of Tumors in developing countries are caused by infections with Epstein-Barr viruses, H. pylori, 

hep C, hpv, hbv, and HIV (2). These factors work, at least partially, by changing the genes within a cell. 

Before Tumor begins, several genetic changes are often required (3). In 5–10% of instances, inherited 

genetic defects are the cause of Tumor(4). Medical testing and a variety of symptoms & indicators may 

assist in identifying Tumor. After that, it would typically be investigated further by diagnostic imaging 

and confirmed by a biopsy (5). Roughly 90.5 million people had Tumor diagnoses in 2015 (6). In 2019, 
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there were around 18 million new cases reported annually (7). It was held accountable for over 8.8 

million fatalities annually (8). The four general types of Tumor in males are colorectal, stomach, lung, 

and prostate Tumor(9). 

 The four general types of Tumor in women are colorectal, lung, cervical, and breast Tumor(9). If all 

new Tumor cases had been included, skin Tumors other than melanoma would have accounted for 

around 40% of Tumor cases per year (10,11). Except for Africans, who are more likely to get non-

Hodgkin Tumor, acute lymphoblastic and brain Tumor seem to be the most general in children (12). It 

seems that "fat" is another word for "lipid." Lipids seem to be a substance that dissolves in alcoholic, 

(C2H5)2O, and chcl3 solutions but are insoluble in water (13). A vital component of human cells is 

lipids. Plant and animal cells were mostly made up of lipids, proteins, and Cx (H2O)y. 

Lipids include cholesterol and triglycerides. Lipids enter the system quickly and stay there. It is crucial 

to the makeup of cells and acts as a reference for energy. lipids that have combined with another like of 

chemical molecule to form a complex. Lipids may be classified as either amphiphilic or aquaphobic 

small molecules. Their amphiphilic nature allows us to develop a variety of structures in aquatic 

environments, such as membranes, huge uniflagellar liposomes, and vesicles. Figure 1 displays the 

structure of SLN, liposomes, and lipid emulsion. 

 

Figure 1:- Schematic representation of the general configuration of solid lipid nanoparticles, 

which are superior than lipid emulsions and liposomes. 

Since the start of the pharmaceutical era, lipids have drawn a lot of interest due to their biocompatibility 

as transporters. Their very hydrophobic nature results in little oral absorption (14). Due to the unfulfilled 

desire to broaden the spectrum of uses for these carriers, they were encased in colloidal delivery systems 

and were not used in propulsion systems until 1900 (15–18). When developing nanoparticle-based 

delivery systems, lipid nanoparticles were shown to be more benefitsous than polymeric nanoparticles, 

and this is why they are often used in drug delivery (19). These lipid-based carrier systems are also 

known as "Nano safe" carriers as LNPs are composed of physiologic and/or biodegradable lipids (20). 
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Solid lipid nanoparticles (SLNs), which were created in the early 1990s, are a very effective LNP 

synthesis (21). This delivery approach was established because of the benefitss of earlier carriers such as 

liposomes, emulsifiers, and polymeric nanoparticles (22). The features that set apart SLNs from 

liposomes include the absence of polar compounds, the GRAS quality of all formulations, and the 

viability of the manufacturing processes and leveling-up process (23). 

Recently, tumor nanotechnology has been created as a possible Tumor therapy approach for the delivery 

of antiTumor drugs (24). With sizes ranging from 1 to 1000 nm, nanoparticles improve the selectivity of 

antiTumor drugs and their therapeutic bioavailability (25). Figure 2 illustrates the several nanoparticles 

(NPs) and nanotech approaches to Tumortherapies that have lately been reported. Electronically 

confined symmetric intensity distribution, wide excitation spectrum, and unique optical properties make 

semiconductor quantum dots (QDs) a promising versatile material system for biological applications. A 

fascinating new class of fluorescent components in semiconductor QDs. They are used in applications 

such as biosensing, biolabeling, and bioimaging. QDs are more effective than regular fluorophores. They 

are less photobleached, brighter, and more controllable in terms of fluorescence intensity. A single light 

source may excite different colored QDs, which have narrow emission spectra and large absorption 

spectra. For screening cell receptors, the aforementioned QDs seem to be the best option. It is necessary 

to modify the surface of QDs using different biological materials to produce efficient fluorescence 

probes (26). 

We highlight the lipid-based nanoformulations (Figure 2) among the many others used in 

Tumorcurement since significant advancements in preparation and alternative compositions have been 

made in recent years. Lipid nanosystems may be chemically modified to avoid immune system detection 

or to improve drug availability. These may also be produced with pH-sensitive compositions to enhance 

drug release in acidic environments. Moreover, they can be combined with antibodies that identify tumor 

cells and their receptors, such as folic acid (FoA) (27). It may be possible to use nanoparticle 

medications in addition to conventional therapy modalities to improve patient response. 

 

Figure 2:- Several tools based on nanotechnology are used in the curement of Tumor. 

Many antitumor medications have previously been examined in nano-formulations. A number of these 

medications have also been studied in clinical trials and/or are available commercially for use in 

medicine (28). 
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2. Solid lipid nanoparticle  

The hard size range for them is 1–1000 nanometers. Particle sizes typically range from 150 to 300 

nanometers. Solid submicronic colloidal nanocarriers (SLNs) vary in size from 1 to 1000 nm. The 

majority of the particles range in size from 150 to 300 nm. Polymeric nanoparticles, for example, are 

drug delivery techniques that provide a framework for controlled releases (29). The solid SLN matrix 

enables them to combine the benefitss of polymeric nanoparticles, liposomes, and micronized 

emulsifiers by limiting medicine movement and providing im stability (30). Additionally, testing reveals 

that SLNs were very beneficial in several areas, including the avoidance of using organic solvents during 

manufacture, potential scaling (31), and the inclusion of both lipophilic and hydrophilic medications in 

sizable amounts (32). The liquid lipid (oil) in an oil-in-water emulsion is changed to a solid lipid (or 

possibly a mixture of solid lipids) to form SLNs. The fact that SLNs are solid at body temperature as 

well as ambient temperature is a crucial characteristic (33). These drug delivery systems consist of solid 

lipids ranging from 0.1 to 30% (w/w) distributed in an aqueous medium. Solid-form lipids, such as 

complex glyceride blends, free fatty acids, free fatty alcohols, and even wax (usually well-known 

physiological lipids), make up the majority of SLNs (34). Using more intricate structures is also possible 

(35). 

2.1. Limitations of SLN and ways to overcome  

Even though solid lipid makes up the majority of SLNs, instability and degradation might pose a 

problem. Several factors need to be taken into account, such as the kinetics of the delivery process, the 

minimum drug loading potential, the coexistence of various lipid modifications and colloidal species, 

and high pressure-induced drug degradation. 

2.2.Drug deterioration caused by high-pressure 

Drug degradation primarily results from alterations in molecular size and structure. Additionally, 

consistent high pressure has been proven to reduce the molecular weight of polymers. Although multiple 

investigations affirm that the majority of bioactive metabolites are not adversely affected by drug 

degradation induced by high-pressure homogenization, larger molecular weight compounds or those 

with extended chain lengths exhibit greater susceptibility compared to smaller spherical molecules. 

Nevertheless, incorporating high molecular weight substances such as albumin, dextrose, and DNA into 

solid lipid nanoparticles (SLNs) demands a distinct approach due to their heightened vulnerability to 

breakage. 

2.3.Drug incorporation and lipid crystallization 

Lipid crystallization is a further important consideration. Researchers have been examining the 

connection between pharmaceutical administration and cholesterol modification over the last ten years. 

It is well-known that lipid alterations are studied. X-ray and differential scanning calorimetric 

measurements are the main techniques used. However, research on large amounts of lipids has provided 

the bulk of the data. Lipid particle characteristics are thus influenced by drug inclusion and lipid 

crystallization. The prevalence of supercooled melts, the occurrence of numerous lipid modifications, 

the shape of lipid nanodispersions, and gelation processes are all significant factors to take into account 

when addressing drug capture inside SLNs. 
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2.4. Multiple coexisting colloidal species 

Despite being an important issue to solve, researchers have not given much attention to the cohabitation 

of several nanoparticles inside SLNs. Surfactants are integrated into the lipid inside as well as its 

surface. Heterogeneous micelles must be taken into account in systems stabilized by 

glycocholate/lecithin and similar ones. Micelles, liposomes, and mixed micelles can dissolve 

medications, making them suitable for use as alternative therapeutic inclusion targets. For example, 

hydrolytic drugs break down more quickly in dissolved water and interface localized molecules than in 

lipid-based compounds. Increasing the matrix thickness naturally lowers the drug's diffusion coefficient 

within the transporter, which is why SLNs are expected to work better than lipid nanoemulsions. Good 

delivery mechanisms need complete transparency on the in vitro and in vivo fate of the bits. 

3. Nanostructured carriers of lipid 

SLNs have several significant drawbacks despite their efficiency and protection, such as a greater 

moisture concentration, low drug content due to crystalline shape, drug ejection during preservation, and 

the possibility of polymorphism transitions and particle growth during storage. To meet these 

restrictions, the Solid Lipid Nanoparticles organization must be altered. 

The invention of a "2nd gen" of LNPs, the NLCs, around the turn of the century, was the result of 

ongoing research (29). The first NLC ideas were then created by Dr. Rimpler of Wedemark, Germany. 

These were Nano repair Q10 cream, Nano repair Q10 serum, and Nano lipid CLR restore from 

ChemischesLaboratorium in Berlin, Germany. Solid Lipid Nanoparticles are expected to be at the 

forefront of nanotechnology innovation due to their wide range of potential applications and the short 

period between discovery and commercial launch (36). Although medication loading with aquaphilic 

molecules is quite low, the available data indicates that SLNs & NLCs were perfect for the integration of 

lipophilic compounds (37). According to preliminary studies on the subject, only very potent aquaphilic 

medications with low levels of effectiveness may be completely integrated into the solid lipid matrix 

(38). 

4. Medical application of SLN  

4.1.Tumor chemoimmunotherapy  

A drug known as tumor chemoimmunotherapy combines the beneficial effects of immunotherapy with 

chemotherapy. Chemotherapy often involves the use of both novel molecularly targeted therapies and 

conventional cytotoxic medications. Conversely, immunotherapy is a relatively new line of 

Tumorcurement that uses the patient's immune system to combat Tumor cells. Immune checkpoint 

inhibitors, Tumor vaccines, adoptive cell therapy, and cytokine curements are among the things that are 

employed. 

 

4.2. Lipid-based nanoparticles for Tumor immunotherapy 

Nanotechnology has drawn a lot of attention in Tumorcurement because of its unique benefitss(39). For 

example, polymeric micelles, lipid-based, gold, and inorganic nanoparticles are all examples of 
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nanoparticles. Nanoparticles are widely used in the transportation of therapeutics, such as hydrophilic or 

hydrophobic small molecules, proteins, and genetic materials for chemotherapeutic agents. By 

employing active targeting strategies like specific ligands or passively focusing methods like the EPR 

impact, such nanoparticles may deliver therapeutic medications to certain cells (40). 

Particularly lipid-based nanoparticles offer enticing pharmacological & multifunctional qualities, 

including the capacity to frighten both aquaphilic and aquaphobic medicines and biocompatibility and 

biodegradability (41–43). Furthermore, by modifying the surface or lipid components, lipid-based 

nanoparticles' surface properties may be easily modified. Some of them are included in Table 1 and are 

now undergoing preclinical trials. Examples of these include liposomes, nanodiscs, and hybrid lipid-

based nanoparticles. 

Table 1:- Various types of novel drug delivery method for cancer. 

Composition Chemotherapy Type of Tumor Mode of 

operations 

References 

PEGylatedliposom

es 

DoXorubicin BreastTumor i.v. (44) 

Charge-

reversalcellpenetrati

ngpeptide-

modifiedliposomes 

Paclitaxel Melanoma i.v. (45) 

pH-

responsiveliposome

s 

MitoXantrone BreastTumorandr

enalTumor 

i.v. (46) 

Enzyme/pHdual-

sensitivemicelle-

liposomes 

Paclitaxel MetastaticbreastT

umor 

i.v. (47) 

Thermo-

sensitiveexosome-

liposomehybridnan

oparticles 

Docetaxel Metastaticperiton

ealcarcinoma 

i.v. (48) 

Lipid-

coatedcalciumnan

oparticles 

Zoledronate LungTumor i.v. (49) 

Liposome-

coatedmesoporoussi

licananoparticles 

All-

transretinoicacid

þdoXorubicin 

Melanoma i.v. (50) 

HDL-Nanodisc DoXorubicin ColorectalTumor i.v. (51) 

DocetaxelColon carcinomas Intra-tumoral (52) 

4.3.Liposomes 

Liposomes are nanosized particles that have shown increases in directed payload distribution and 

biocompatibility with little injury. They are mostly made of cholesterol and phospholipids. Amphiphilic 
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phospholipids self-assemble into a circular lipid bilayer shape with its lipid soluble ends, enclosing 

water-insoluble medications. On the other hand, the water-soluble head of phospholipids forms both an 

outside surface and a wet center that may include compounds that are aquaphilic. Through interactions 

with chemical linkers on the liposomal surface or charge-charge interactions, a variety of therapeutic 

substances may be encapsulated into liposomes. One of the most potent nanotech pharmaceuticals for 

cureingTumor is liposomes, which enable the administration of both lipid and water-soluble therapeutic 

agents while retaining efficacy. While PEGylated liposomal DOX (Doxil®) was the first nano-drug ap 

by the Food and Drug Administration in 1995, the FDA has authorized the use of over six liposomal 

medications for the curement of Tumor. Based on liposomes' efficacy in chemotherapy, liposomes were 

used as one of the most alluring targeted delivery systems in chemo-immunotherapy. Although 

liposomes have shown considerable promise in clinical applications, their limited accumulation and 

penetration into the tumor interstitial space considerably reduces their therapeutic effectiveness (53). 

Liposomes are the first and most studied nanocarriers for Tumor medication delivery. 

4.4.Nano disc 

Membrane scaffolding proteins (MSP) are a pair of amphipathic proteins that filter the hydrophobic edge 

of a phospholipid bilayer, creating nanodiscs, a synthetic model membrane system. Apolipoprotein A1 

(apoA1), the main building block of high-density lipoproteins (HDL), is elevated in certain nanodiscs. 

Compared to liposomes and micelles, the geometry of nanodiscs is similar to discoidal HDL, which 

mimics a more natural habitat. This biomimicking delivery approach seems to work better in 

immunotherapy. A comprehensive study on nanodisc-based chemoimmunotherapy was conducted by 

Schwendeman's group. Initially, they created an HDL-mimicking nano-disc and used an adjuvant (CpG) 

and neoantigen (Ag peptide) to adhere it to draining lymph nodes. Up to 47 times more neoantigen-

specific CTLs were induced by the nano-disc than by solubilized vaccinations and 31 times more than 

by the clinical trial adjuvant. These results validated a new and effective approach to Tumor 

immunotherapy (54). 

4.5.Lipid hybrid-based nanoparticles 

Flexible-configured lipid-based hybrid nanoparticles are attractive for chemoimmunotherapy. Multiple 

lipid-coated inorganic nanoparticles are being created towards an efficient therapeutic dose. For chemo-

immunotherapy, Kong et al. synthesized lipid-coated biodegradable hollow mesoporous silica 

nanoparticles (dHMLB) with co-encapsulated all-trans retinoic acid (ATRA) (51). During chemo-

immunotherapy, a lipid component of hybrid nanoparticles is also used as a dose form. To enhance 

Tumor-localized chemoimmunotherapy, Zhang et al. created TCNs for the synchronized bio-distribution 

and selective delivery of SF & IMD-0354 to malignant cells & TAMs (55). 

5. Tumorcurement applications 

BreCcurement makes use of a large and diverse class of nanoparticles called Lipid-Based NPs (LBNPs) 

in particular (56). Apart from their variety, liposomes are used extensively due to their excellent 

biocompatibility and capacity to encapsulate a variety of cargo. Many studies are now using LBNPs, and 

some of them (like Doxil® and Abraxane®) have already received licenses for BreCcurement(8). The 
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most recent significant developments in the use of LBNPs in the management of the most prevalent 

Tumor types are covered in this section. 

5.1.Tumor of the bowel 

Due to its high mortality rate (bowel Tumor is the second largest cause of death) and the recent rise in 

occurrence, bowel Tumor is a serious health issue (57,58). LBNPs provide a potential means of 

enhancing current therapies, especially in cases of advanced colorectal Tumor when monoclonal 

antibodies (cetuximab, trastuzumab, and bevacizumab) or chemotherapy (5-FU alone or in conjunction 

with other medications) are not working. A thermosensitive gel-mediated 5-FU microemulsion (ME) 

was able to increase Caco-2 permeability and cell absorption, as well as its accumulation in rectal tissue 

in vivo, in contrast to a 5-FU thermosensitive gel-mediated microemulsion (ME). 

A complex device based on Pickering emulsions (PE) was created by Low et al. (59). It is composed of a 

magnetic cellulose nanocrystal that has been loaded with CUR and may release medication in a 

controlled manner when subjected to an external magnetic field. This method prevented HCT116 cells 

from developing in both monolayer and multicellular spheroids. Moreover, lipopolysaccharide (LPS) 

from attenuated Salmonella bacteria coated with DOX-thermosensitive liposomes and high-intensity 

focused ultrasonic waves were employed by Ektate et al. (60) to activate macrophages in the tumor 

environment. 

This strategy was able to improve DOX internalization and decrease tumor formation in vivo by altering 

the fluidity of the membrane. To improve CRC curement, liposome characterization is also being used. 

Consequently, Moghimipour et al. used FoA to increase the absorption of 5-FU in CT-26 cells, hence 

decreasing its IC50 and decreasing the volume of the tumor. Imatinib mesylate (IM)-containing 

niosomes were created by Kaseem et al. ; in HCT-116 cells, these niosomes reduce the IC50 of the free 

drug by 16 times(61,62). 

5.2.Tumor of the stomach 

It is the fifth most generalTumor in the world and the leading cause of Tumor-related death (57). The 

only stomach Tumor that can be cureed with surgery is if it hasn't progressed to any lymph nodes. 

Curement for severe stomach Tumor should include combination chemotherapy, which has serious side 

effects. 

To improve patient responses, novel medicines based on nano formulation are now being investigated. 

Liposomes were widely used in GC curement, either on their own or in conjunction with substances 

such as SATB1 siRNA/CD44 antibodies (63), Arg-Gly-Asp peptides (64), or DNA complex formation 

(65). When SGC7901 cells expressing large amounts of integrin 51 were implanted into malignant cells 

of any animal, their usage im drug deposition 51 (64). Additionally, liposomes demonstrated im 

targeting precision and demonstrated an 80% reduction in SATB1 gene expression in CD44 þ GC 

beginning cells (63). Moreover, liposomes recognized GC MKN-45P cells that were disseminated 

peritoneally, which reduced their accumulation in the liver. According to preliminary research utilizing 

SLNs in GC (66), etoposide (VP16) exhibited enhanced activity in SGC-7901 cells, leading to higher 

growth inhibition, cell arrests in the G2/M stage (17.13 percent), and mitochondria-involved apoptosis. 
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An SLN was created by Li et al. (70) to be used with miR-542-3p, ATRA, and sorafenib. This technique 

had a synergistic effect on MGC-803 cells and enhanced the uptake of both antiTumor medications. 

5.3.Tumor of the breast 

It is the primary cause of death for women  and is going through major changes as a consequence of NP 

progress, most notably in the curement of Tumor that has spread. NEs preloaded with DOX and bromo 

tetra trandrine (W198, P-glycoprotein (P-gp) inhibitor) have been analyzed throughout the tolerant 

MCF-7/ADR Tumor cell. This led to an increase in DOX's cellular uptake and deposition in Tumor 

cells. Conversely, DOX decreased heart and gastrointestinal damage (67). On the other hand, clinical 

trials assessed compositions based on DOX-liposomes. 

Recently, PLD and lapatinib have been used to determine the optimal combination of both medications 

at the greatest tolerable dose for HER2-positive BreC patients (stage Ib) (68). Additionally, a phase 3 

experiment including the combination of Myocet with either vinorelbine (MV) or cyclophosphamide 

(CM) in patients with Tumor has been created (69). 

Another like of LBNP used in BreC research is SLNs. A technique for combining PTX with derivatized 

DNA delivery with such a pH-sensitive ligand was proposed by Yu et al. (70). This method reduces the 

volume of the tumor in vivo and lowers the amount of PTX that is deposited in all other organs. In 

addition, Garg et al. (71)created a fucose-methotrexate SLN that, in contrast to free methotrexate, which 

accumulates throughout the kidney, liver, and spleen, accumulated preferentially in tumor tissue as soon 

as two hours after therapy. 

5.4.Glands Tumor 

NEs, liposomes, and solid-lipid NPs (SLNs) (PrC) are the main LBNPs that are currently being 

researched as possible prostate Tumor therapeutic options. Recently, Ahmad et al. (72)created an oil-in-

water NE that contains a therapeutic toxoid agent connected to an omega-3 fatty acid. Compared to 

AbraxaneTM, NE is more effective in reducing the toxoid IC50 of PPT2 cell types by a factor of twelve, 

allowing for a greater reduction in tumor growth in rats carrying tumors. Similar antitumor effects were 

seen in PC-3 cells when catechin extract (flavanols with antiTumor properties) was fed into NE (73). 

PEG-folate-targeted oleeuropein liposomes were used to cure 22Rv1 PrC cells in terms of liposomes. 

These nanoplatforms im the survival, bioavailability, and apoptosis of 22Rv1 cells in in vivo models 

(74). By combining the method with the application of radiation, Hua et al. (75) also produced NPs that 

include diverse liposomes loaded with docetaxel and a gold nanorod, exhibiting 100% inhibition of PrC 

cell growth. Additionally, there are several applications in all other forms of Tumor, such as pancreatic, 

liver, lung, and nervous system Tumors. Many changes have been made recently, and freshly created 

nanoparticles are being used to cureTumor. 
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6. Recent research in this field  

6.1.Chondroitin/Lactoferrin-dual functionalized pterostilbene-solid lipid nanoparticle  

For women, breast Tumor continues to be the primary cause of Tumor-related death. Thus, research into 

cutting-edge curement strategies—including phytotherapeutics—is essential. One phytochemical 

compound that shows promise in the fight against breast Tumor is pterostilbene (PTS). Some significant 

issues that impair PTS functioning include poor solubility, limited bioavailability, and chemical 

instability. This work presents the synthesis of new PTS-loaded solid lipid nanoparticles via 

ultrasonication. As an active-targeting strategy, dual-functionalization using lactoferrin (Lf) and 

chondroitin-sulfate was used. The effectiveness of CS/Lf/PTS-SLNs was confirmed in an orthotopic 

Tumor model by in vivo anti-tumor efficacy, which resulted in a 2.4-fold reduction in tumor 

development when compared to PTS-solution. In comparison to PTS-solution. Additionally, CS/Lf/PTS-

SLNs had a greater anti-tumorigenic impact in comparison to PTS-solution, as shown by an 

immunohistochemistry experiment. According to our research, CS/Lf/PTS-SLNs represent a potentially 

useful nano platform for phytotherapeutic targeted breast Tumorcurement(76). 

6.2.Im Anti-Tumor activity of encapsulated geraniol into a biocompatible lipid nanoparticle  

Plant and herb essential oils include GOH, and linear monoterpene alcohol with a variety of 

pharmacological characteristics, including antiTumor potential. To create effective carrier systems, 

GOH stability, administration, and bioavailability under physiological settings should be enhanced due 

to its low water solubility and volatility. To enhance its antiTumor efficacy, GOH was encapsulated into 

nanostructured lipid carriers (NLC) using a new technique. A Zeta potential of around −10 mV, a mean 

size of 110 nm, a polydispersity index (PDI) of less than 0.2, and a GOH encapsulation effectiveness of 

95% was attained in the very stable and sparsely dispersed NLC/GOH. Wide- and small-angle X-ray 

scattering investigations indicate that the crystalline structure of NLC altered after GOH incorporation. 

After 24 hours, there was a higher in vitro release of GOH from NLC under an acidic pH (tumoral 

environment). The NLC/GOH was shown to be safe for use with blood components, to interact 

preferentially with human serum albumin over plasmatic opsonins, and to adsorb a thin layer of serum 

proteins in vitro. After 24 hours, an effective time-dependent cellular absorption of NLC/GOH was 

shown in A549 cells. Following GOH encapsulation into NLC, there was a 1.8–3.2 fold increase in the 

loss of A549 cell viability, along with an increase in mitochondrial membrane depolarization and cell 

death. When tested on A549 cells, highly cytotoxic quantities of NLC/GOH were shown to be non-toxic 

to WI-38 cells, which are normal lung fibroblasts. Last but not least, the inhibition of A549 cell 

migration induced by free GOH was enhanced by GOH nanoencapsulation within NLC(77).  

6.3. Lipid Nanoparticle (LNP) enables mRNA Delivery  

Since COVID-19 mRNA vaccines have proven successful in preventing and cureing a variety of 

illnesses, messenger RNA (mRNA) has drawn a lot of interest (78-85). mRNA must penetrate the target 

cells and express enough proteins to fulfill the therapeutic goal. As a result, creating efficient 

distribution methods is essential and required. Since many mRNA-based curements have either received 

approval or are undergoing clinical trials, lipid nanoparticles (LNPs) are a unique tool that have 

expedited mRNA use in humans. The main topic of this review is mRNA-LNP-mediated 

antiTumorcurement. It highlights current issues and potential prospects for this area of study, reviews 
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exemplary curement techniques in Tumor, and describes the primary development tactics of mRNA-

LNP formulations. It is believed that these signals will assist in advancing the use of mRNA-LNP 

technology in Tumorcurement(78). 

6.4.Targeted solid lipid nanoparticle formulation for colon Tumorcurement 

There are several pharmacological consequences linked to thymol. However, its application has been 

restricted due to drawbacks such as high volatility, poor bioavailability, and low solubility in water.(86-

89) To increase the effectiveness of thymol, the current work synthesized and characterized solid lipid 

nanoparticles (SLNs) loaded with thymol. Atomic force microscopy (AFM), differential scanning 

calorimetry (DSC), and Fourier-transformed infrared spectroscopy (FT-IR) were used to analyze 

thymol-loaded solid-liquid nanoparticles (SLNs). A hemolysis test and cytotoxicity investigation were 

also carried out (90-95). A prolonged release of the substance was seen in vitro. Additionally, thymol-

loaded SLNs showed greater cytotoxicity than thymol-free SLNs, and the hemolysis data demonstrated 

SLNs' blood biocompatibility.(96-100)  SLNs, being nanocarriers, provide a novel way to enhance 

thymol's effectiveness in Tumor therapy(79).  

6.5. Targeted Asialoglycoprotein for the treatment HCC 

Asialoglycoprotein receptors have been employed for liver-targeted delivery and HCC treatment 

because they are substantially expressed on hepatocytes. Targeted BTZ distribution to HCC hasn't been 

documented, however. As a targeted agent, N-SALB with a Gal moiety was created for this 

investigation, and FT-IR and NMR investigations verified its structure. The development of BTZ-loaded 

N-SALB surface-modified SLNs aimed to deliver BTZ to HCC cancer cells. The average particle size of 

the Gal-SLNs/BTZ was 116.3 nm, with a PDI of 0.210 and a zeta potential of -13.8 mV. Their spherical, 

nanometer-sized shape was revealed via TEM investigation. The capacity for EE and DL was 84.5% and 

1.6%, respectively. According to release tests, BTZ that was injected into the SLNs was gradually 

released at a pH of 7.4 over the course of 72 hours. N-SALB-targeted nanoparticles exhibited a much 

greater intracellular uptake in HepG2 cells by flow cytometry analysis compared to non-targeted 

nanoparticles. The MTT test cytotoxicity analysis demonstrated acceptable biocompatibility for all lipid 

formulations. All formulations showed concentration-dependent cytotoxicity, with N-SALB-targeted 

nanoparticles showing the greatest cytotoxicity against HepG2 cells. When comparing N-SALB-targeted 

nanoparticles to non-targeted nanoparticles, the greatest proportion of apoptosis was observed. 

Ultimately, targeted nanoparticle accumulation in the tumor was shown to be much greater than non-

targeted nanoparticle accumulation, according to biodistribution tests conducted on HepG2 carrying 

nude mice.(101) 

6.6. Treatment for pancreatic cancer  

One of the most deadly cancers is pancreatic cancer, which has no symptoms in its early stages. The 

head, neck, and pancreas are the sites of genesis for 60%–70% of pancreatic malignancies. For 75%–

80% of patients, the diagnosis of pancreatic cancer is made too late, usually at the metastatic stage, 

making it very difficult for the patients to survive. Although surgical resection, radiation therapy, 

chemotherapy, CT scans, MRIs, and other modern diagnostic and therapeutic techniques are widely 

used, they have a poor survival rate and a number of drawbacks. Potential options for earlier diagnosis 
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and more effective therapy include nanotechnological methods or medication delivery systems using 

nanoparticles. Among the several nanoparticle drug delivery technologies, solid lipid-based 

nanoparticles (SLNs) are widely used in cancer therapies. This chapter illustrates the benefits of SLNs 

on pancreatic cancer as well as how drugs are delivered to the disease using SLNs and their production 

methods.(102) 

Conclusion  

Lipid-based nanoparticles are a broad and diverse class of substances that have been used to cure a 

number of illnesses, Tumor being the most general. Because of their exceptional biocompatibility and 

flexibility, liposomes are now the most often used lipid-based nanoparticles; nevertheless, SLNs and 

NLCs have recently become more well-liked.However, research on these particular nanoparticles is not 

the main emphasis; instead, a number of publications highlight cutting-edge methods for employing 

lipid-based nanoparticles to cure other types of Tumor. A portion of it has already advanced to the next 

level and started new jobs in clinical research. 

In the last ten years, SLNs and nanostructured lipid carriers have drawn a lot of attention as potential 

drug delivery (nano)systems. One's primary benefits can be the use of biomaterials, components, and 

manufacturing methods that are safe for the environment. But it definitely should be emphasized that 

thorough clinical and environmental safety investigation has to be completed before these systems are 

mass produced and distributed. It is deemed essential to create standardized procedures for evaluating 

the potential risks associated with the ingestion of nanomaterials and the related regulatory framework. 

Melanoma therapy, like other nanosized drug carriers, is a significant area of research for which SLNs 

can be used. This may also indicate a high level of funding for the field as well as the suitability of 

nanostructures for the delivery of cytotoxic drugs because of the direct and indirect attacks that are 

triggered by malignant cellular level. Nevertheless, the use of lipid nanoparticles is beneficial in several 

medicinal fields.Unfortunately, more study, more effort, and more financial facilities are needed before 

SLN/NLC may be shown to be therapeutically helpful in real-world situations. Currently, the scarcity of 

SLNs that have progressed to clinical trials indicates that it will take a few years for these discoveries to 

reach the domestic or global pharmaceutical market. 
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