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Abstract 

After lung cancer, breast cancer is the most prevalent form of cancer in women globally and one of the 

leading causes of death. Chemotherapy or radiation therapy combined with surgery are the treatment 

methods for breast cancer. The use of nanotechnology in cancer treatments has received a lot of attention 

lately. The physical and biological characteristics of nanoparticles in medicinal application are the focus 

of nanotechnology. In relation to traditional chemotherapeutic medications, TNPs offer a higher loading 

capacity, lower toxicity, and more stable drug delivery. Breast cancer diagnosis, therapy, and prevention 

are just a few of the many uses for nanotechnology. The use of traditional treatment approaches for breast 

cancer leads to problems and numerous negative effects. A more focused strategy for treating breast cancer 

is provided by nanotechnology. By directing medications to tumors, producing high concentrations, 

releasing pharmaceuticals gradually, improving drug stability, and minimizing side effects, nanoparticles 

enhance chemotherapy. An overview of breast cancer, its existing treatment options, and the current 

application of nanotechnology in breast cancer treatment are all included in this paper.  
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Introduction 

Cancer is a leading cause of death worldwide. Cancer is caused by a breakdown in the balance between 

cell growth and cell death, which leads to the creation of abnormal cells. This imbalanced disease is caused 

by gene deletion, mutation, and translocation, which results in genetic variance. Breast cancer is caused by 

abnormal cells growth in breast tissues, which results in lobular carcinoma (lobule cancer) and ductal 

carcinoma (ductal cancer). Both might be invasive or non-invasive. Mutations in genes such as BRCA1, 

BRCA2, RB, PIK3 and HER2, cause breast cancer to grow (1–4).  

Breast cancer is the most frequent type of cancer after lung cancer, and it lead to women’s cancer death in 

more than 100 nations. Reproductive, menstrual, and hormonal factors, family history, obesity, a high 

caloric diet, a lack of breastfeeding, the use of oral contraceptive pills, and the consumption of hormones 

such as estrogen in hormone replacement therapy are all potential risk factors for breast cancer. The most 

of deaths from breast cancer are caused by the disease's ability to metastasize to other organs. Breast cancer 

modulation and progression to metastasis include a number of pathways. There has been progress in 

understanding the biological activity of estrogen receptors (ERs), progesterone receptors (PRs), and human 

epidermal growth factor receptor 2 (HER2) in breast cancer subtypes. Chemotherapy, radiation, and 

surgery are the conventional methods of treating breast cancer. All of those have restrictions and several 

adverse effects. Chemotherapy is the application of nonspecific, cytotoxic anticancer medicines. They 

target both cancer cells and healthy cells in the body. Radiotherapy can also cause tissue damage around 

the cancer site. In addition, it affects the immunological system and causes fatigue, anemia, diarrhea, and 

http://www.ijcrt.org/


www.ijcrt.org                                                     © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT25A5748 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org p183 
 

vomiting. The presence of breast cancer gene variations influences the utilization of radiation therapy as 

well. Individuals with pathogenic TP53 mutations are at a higher risk of developing new malignancies after 

radiation therapy. Additionally, chemotherapy and radiation therapy may raise the risk of heart disease. 

Surgery can be used to remove localized cancer, but it cannot treat metastatic cancer.  

Nanotechnology refers to the scientific field that deals with the creation, manipulation and utilization of 

engineered manmade functional particles in nanoscale dimension (1–1000 nm range in at least one 

dimension), and applies them at atomic or molecular levels. As a result, nanomaterials allow for unique 

molecular interactions with biological systems, resulting in the development of 'Nano-oncology' 

applications such as tumor biomarker detection and profiling, in vivo tumor diagnostic imaging, and the 

delivery of more tailored medicines. However, Nano therapy, addresses all of the aforementioned issues 

by delivering targeted drugs to cancer cells with low toxicity, improved imaging, monitoring, and 

successful drug delivery. Nanoparticle’s unique physiochemical features make them useful in the detection 

and treatment of a variety of disorders, particularly cancer. Chemotherapeutic medicines are encapsulated 

in nanoscale devices to improve the targeted delivery and bioavailability of breast cancer treatments. 

Nanomaterials are drug carriers that can be imaged, tracked, and targeted. According to study, the use of 

inorganic and organic nanoparticles can enhance the drawbacks of conventional therapies. Nanoparticles 

are a type of nanomedicine used to treat cancer. Nanoparticles are defined as particles with a size from 1 

to 100 nm. Essentially, targeted drug delivery to the tumor location is facilitated by nanoparticles. Remote 

locations at the cancer site are better reached by nanoparticles. There are many different kinds of drug 

carriers, including micelles, polymeric dendrimers, microspheres, quantum dots (QDs), nanoemulsions, 

liposomes, hydrogels, and gold nanoparticles (GNPs). These carriers use a variety of drug attachment 

techniques, including encapsulation, adsorption, and covalent binding.  Breast cancer can be diagnosed and 

treated by actively or passively delivering nanoparticles containing anticancer medicines to the targeted 

tumor (5–7).  

Breast Cancer 

According to WHO, malignant neoplasms represent a global burden for women. Breast cancer affects 19.6 

million of the total 107.8 million life years adjusted for disability. Breast cancer is among the most often 

diagnosed cancers in women. Breast cancer incidence and mortality rates have increased during the last 

three decades. Breast cancer is projected to rise in the future as a result of westernized lifestyles such as 

delayed pregnancies, early menarche, a lack of physical activity, less nursing, and a bad diet(8). Cancer 

rates and death trends in the UK have been compared over 25 years, with a focus on the 35-69 year age 

group. This age group has better diagnostic accuracy and is more likely to experience future patterns of 

cancer. The data from 1993 to 2018 reveals that cancer trends in this age group reflect causal factors in the 

medium term past, rather than the longer term (9). 

Breast cancer accounts for over one-third of all female cancers, making it the most prevalent disease among 

women. It is the primary cause of death and the second-leading cause of cancer mortality, after lung cancer. 

For female Americans in the 40–55 age range. One a woman's lifetime risk of unwanted breast cancer is 

12.6%. Two out of every eight American women will have breast cancer at some time in their lives (10). 

The Breast and Cervical Cancer Mortality Prevention Act of 1990 authorized the CDC to establish 

comprehensive cancer screening programs through state health departments. The National Breast and 

Cervical Cancer Early Detection Program (NBCCEDP) was the first nationwide opportunity for states to 

build a public health infrastructure for cancer control. State health departments receive federal funding to 

provide cervical and breast cancer screening tests, diagnostic evaluations, and treatment referrals to low-

income, uninsured women. Guidelines for managing and evaluating common breast problems were 

developed by the CDC and general surgeons (11). Breast cancer is the most frequent malignancy in the 

US, with an estimated 313,510 diagnoses and 42,780 deaths in 2021. The Clinical Practice Guidelines for 

Oncology by the NCCN provide guidelines for managing patients with various types of cancer, including 

invasive and no metastatic. These guidelines are updated by a multidisciplinary panel of experts (12). 

Among other factors, the degree of disease progression determines the kind of treatment and how it is 

administered. The ladies are treated using a multiple types of techniques, which are referred to as 

combination treatment and include both surgical and systemic therapy. Currently, the primary approach to 

treating breast cancer is still surgery, which includes either mastectomy or breast conserving surgery. The 

rebuilding of the breast may be done concurrently with the amputation, postponed, or in conjunction with 

the dissection of the axillary lymph nodes (13,14).  
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 Risk factors of breast cancer: 

Non-modifiable factors: female sex, older age, family history, genetic mutations, pregnancy and 

breastfeeding.  

Modifiable factors: hormonal replacement therapy, obesity, physical activity, alcohol intake, smoking.  

 

Fig. Risk Factors of Breast Cancer (15). 

Breast cancer is primarily caused by inherited mutations in genes, including BRCA1 and BRCA2. Family 

history plays a significant role in the pathophysiology of the disease. Five to ten percent of total cases of 

breast cancer are caused by mutations in gene expression. Other known factors include obesity, hormone 

therapy, alcohol use, and over-expression of leptin in adipose tissue. Treatments include radiation therapy, 

surgery and chemotherapy, with new hope in treatment including adjuvant therapy, neoadjuvant therapy, 

and the introduction of mono-clonal antibodies and enzyme inhibitors. Mutations in the PI3K/AKT 

pathway and RAS/MEK/ERK pathway can lead to uncontrolled proliferation of tumor cells. 

Overexpression of leptin in breast adipose tissues is also responsible for breast cancer (16). 

 

Classification    

Histological classification  

The morphological analysis of breast cancer involves determining if the tumor is only affect the epithelial 

component or invaded the surrounding stroma. Histopathological practice considers features of the cell 

type, quantity of cells, secretion type, immunohistochemical profile, and architectural characteristics. 

IDCs, which are about 50% to 80% of newly diagnosed cases, can be classified as "no specific type" or 

"special type" based on their distinctive characteristics and molecular behaviour (17–21). 

Molecular classification   

Breast cancer is a diverse disease with varying clinical and treatment responses (22). Modern medicine 

focuses on analyzing molecular patterns to group tumors into classes or entities, aiding in clinical 

management, epidemiological studies, and clinical trials, as only morphological classification and 

pathological parameters can predict tumor pathophysiology (23). There were four molecular subgroups 

shown to be clinically significant: Luminal A and B, Triple Negative and enriched HER2 (HER2+). These 

subtypes are mainly influenced by genes related to estrogen receptors, progesterone receptors, HER2, and 

cell proliferation regulator. Immunohistochemical panels have been effective in stratifying these molecular 

entities. Multigenic assays like Oncotype DX, Prosigna PAM50, and Mammaprint have been developed to 

improve risk stratification and prognosis determination (24–26).  
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Luminal Breast Cancer   

Luminal breast cancers are estrogen receptor (ER) positive. The most frequent molecular subtype of breast 

cancer, comprising half of newly diagnosed cases, has a high immunohistochemical profile with ER+, PR, 

HER2-, and Ki-67 levels. These tumors have luminal epithelial cell characteristics and include low 

histological grade variants. They have a favorable prognosis and less lymph node involvement (27–29). 

Luminal B breast cancer is responsible for 20%-30% of invasive cases and can be classified into Luminal 

B (HER-) and Luminal B (HER2+). The subtype is aggressive and often requires additional treatments like 

chemotherapy or targeted target therapy. It is associated with a moderate histological grade and an 

intermediate prognosis. The primary difference between the two luminous subgroups is the increased 

expression of genes related to cell proliferation and the activation of alternative growth factor pathways. 

Compared to luminal A cancers, luminal B tumors have a worse prognosis, low expression of ER-related 

genes, variable expression of HER2neu-related genes, and high expression of proliferation-related genes. 

Instead of using traditional molecular diagnostics, the St. Gallen International Expert Consensus on the 

"Primary Therapy of Early Breast Cancer 2013" suggested that immunohistochemistry for ERs, PRs, 

HER2neu, and ki67 index be used to define luminal subtypes of breast cancer. The Ki67 index is used to 

categorize luminal cancers since it shows the percentage of proliferative genes and cells. Because endocrine 

therapy or chemotherapy alone may not be sufficient in certain situations, the Ki67 index is frequently used 

to customize the patient's treatment (30–32).  

 

Breast Cancer Types 

HER2 Positive Breast Cancer  

HER2 positive and ERs and PRs negative are its defining characteristics. Instead of basal and luminal genes 

and proteins, this subtype expresses genes and proteins linked to proliferation. HER2 positive individuals 

are varied and possess both basal and luminal characteristics, bridging the gap between the two. These 

malignancies have the worst prognosis and proliferate more quickly than luminal cancers. When it comes 

to cell migration, this subtype's cells are more aggressive than the luminal cells. 15% to 25% of invasive 

breast cancers have tumors with HER2 overexpression, which have a poorer prognosis but react favorably 

to HER2-targeted treatments. Within HER2-positive tumors, there are diverse intrinsic subtypes, 

suggesting the possibility of forecasting the extent of a patient's reaction to trastuzumab. In the 4-year 

follow-up to the National Surgical Adjuvant Breast and Bowel Project B-31 trials, hormone receptor 

positive tumors were linked to higher disease-free survival and overall survival compared to hormone 

receptor negative tumors within the HER2 subtype of breast cancer, regardless of clinicopathologic factors 

(33). According to the NCCN centers' initial 5-year follow-up results, women with HR-negative/HER2-

positive tumors had a higher PCR rate than those with HR-positive/HER2-positive tumors, and they 

reported more cancer recurrences from the HR-negative tumor group than the HR-positive tumor group. 

Women with HR-negative/HER2-positive tumors also showed fewer first recurrences in bone and more 

recurrences in the brain (34). Trastuzumab, an anti-HER2 agent, significantly enhanced prognosis for those 

with breast cancer that is HER2-positive. Lapatinib, an oral tyrosine kinase inhibitor, was added to the 

standard of care for advanced HER2-positive illness due to its enhancement in progression-free survival 

when combined with capecitabine. Pertuzumab, a humanized monoclonal antibody, binds to HER2 on 

extracellular domain II, blocking HER2/HER3 and activating intracellular signalling cascades, including 

cell proliferation and survival. However, no improvement in overall survival was observed in a phase III 

trial (35–38). 

 

Triple-Negative Breast Cancer 

Triple-negative breast cancers (TNBCs) are aggressive types of breast cancer caused by impaired 

expression of estrogen and progesterone receptors and human growth factor receptor 2. TNBCs are defined 

by human growth factor receptor 2 expressions ranging from 0 to 1+ and cellular expression of these 

receptors of ≤1%. TNBCs can be categorized into six subgroups based on molecular heterogeneity: luminal 

androgen receptor expression, immunomodulatory, mesenchymal-like, mesenchymal stem-like, basal-like, 

and unstable. They are spontaneously recurring and account for 12–17% of all breast cancers. TNBCs 

represent 24% of newly diagnosed breast cancers and have a steady increase in incidence. In 2018, 

2,088,849 cases were reported, making it a common cancer in women. The average survival rate from 
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TNBC is approximately 10.2 months, with a 65% 5-year survival rate in regional tumors and 11% in those 

expanded to distant organs (39–43). 

 

Treatment for Breast Cancer 

Surgery There are two major types of surgical procedures for removal of breast cancerous tissue are breast 

conserving surgery and mastectomy. Breast conserving therapy (BCT) involves excision of tumor 

(lumpectomy). Physical examination, diagnostic ultrasound and mammography are imaging modalities use 

to choose patients for BCT. Young age, aggressive tumor subtype (HER2 positive and triple negative) are 

not suitable for BCT. Mastectomy is a complete removal of breast. There are three categories of 

mastectomy available to patients: skin-sparing mastectomy, nipple areolar mastectomy and total 

mastectomy (44,45).  

Chemotherapy Chemotherapy is a systemic treatment for breast cancer, ranging from neoadjuvant to 

adjuvant. It is individualized based on the tumor's characteristics and can be used in secondary breast 

cancer. Neoadjuvant chemotherapy is used for advanced, inflammatory breast cancers, downstaging large 

tumors, or small tumors with worse prognostic molecular subtypes. Treatment includes a simultaneous 

application of drugs like carboplatin, cyclophosphamide, 5-fluorouracil/capecitabine, taxanes, and 

anthracyclines. The choice of the right drug is crucial as different molecular breast cancer subtypes react 

differently to chemotherapy before surgery. However, chemotherapy often leads to side effects like nausea, 

hair loss, diarrhea, mouth sores, fatigue, increased susceptibility to infections, bone marrow supression, 

leucopenia, anemia, easier bruising or bleeding, cardiomyopathy, neuropathy, hand-foot syndrome, 

impaired mental functions, and disruptions of the menstrual cycle and fertility issues in younger women 

(46).  

Radiation Therapy Radiotherapy is a local treatment for breast cancer, typically provided after surgery or 

chemotherapy. It aims to destroy cancerous cells and minimize recurrence. Common techniques include 

breast radiotherapy, chest-wall radiotherapy, and breast boost. There are several types of breast 

radiotherapy, including intraoperative, 3D-conformal, intensity-modulated, and brachytherapy. Despite 

common side effects like fatigue and skin irritation, radiation therapy improves overall survival rates and 

reduces recurrence risk (47).  

Endocrinal (Hormonal) Therapy Endocrinal therapy is used as a neoadjuvant or adjuvant in patients with 

Luminal-molecular subtype of breast cancer, particularly in cases of recurrence or metastasis. It aims to 

lower estrogen levels or prevent breast cancer cells from being stimulated by estrogen. Drugs like selective 

estrogen receptor modulators and aromatase inhibitors block ERs, while ovarian suppression and 

chemotherapy drugs also help. However, approximately 50% of hormoneoreceptor-positive breast cancer 

become resistant (48–50). 

Limitations to Conventional Therapy 

Chemotherapy is a common treatment for most cancers, including breast cancer, which often includes 

biological medicines that have additive or synergistic effects. Chemotherapy destroys neoplastic cells due 

to their fast division, damaging healthy cells like bone marrow, macrophages, digestive tract, and hair 

follicles. However, conventional chemotherapy cannot provide targeted action on cancer cells, leading to 

side effects like myelosuppression, mucositis, alopecia, organ dysfunction, and anemia or 

thrombocytopenia. Chemotherapeutic drugs are often absorbed by macrophages and removed from the 

bloodstream, making them useless. Additionally, low solubility of medications and the overexpression of 

P-glycoprotein, a multidrug resistance protein, prevent drug accumulation inside tumors and mediate drug 

resistance. While chemotherapy and adjuvant therapies have proven efficacious, side effects can be serious 

and even life-threatening. To enhance the therapeutic index and efficacy/toxicity balance for advanced 

breast cancer, a unique therapy approach involving selective delivery of cytotoxic drugs to tumor masses 

is needed (51,52) 
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Nanotechnology in Breast Cancer  

Selective cancer targeting has seen a significant transformation thanks to nanotechnology. "The creation 

of useful materials, devices, and systems used to manipulate matter that are small scale ranging between 1 

and 100 nm" was the initial definition of nanotechnology. Nanoparticles can be modified in a variety of 

ways, including shape, size, and chemical characteristics, in order to target certain cells. They can use either 

active or passive targeting to target the cancerous cells. Many different types of nano-delivery systems with 

different materials and physiochemical properties have been developed for application to various diseases. 

Most well studied among these are liposomes, dendrimers, gold nanoshells, nanocrystal, carbon-60 

fullerenes, silicon- and silica-based nanoparticle, and super paramagnetic nanoparticulates. An excellent 

example of nanotechnology achieved in the field of medicine is liposomal drug delivery. Various liposomal 

doxorubicin formulations have been successfully used in the clinic to treat the breast cancer. The three 

primary parts of a targeted delivery system based on nanotechnology are (i) an anticancer medication that 

induces apoptosis, (ii) a targeting moiety penetration booster, and (iii) a carrier (53,54).  

Active Targeting: When active targeting is used, chemotherapeutic drugs are encapsulated in 

nanoparticles that are engineered to engage directly with the damaged cells. Active targeting is based on 

molecular recognition. In order to target the malignant cells, the nanoparticles surface is altered. For 

molecular recognition, targeted chemicals are often affixed to the surface of nanoparticles. Through either 

ligand-receptor interaction or antibody-antigen recognition, the designed nanoparticles target cancerous 

cells. A nanoparticle is made of a number of materials. Metals, lipids, ceramics, and polymers are often 

utilized materials. At the molecular level, cancerous cells are different from healthy cells due to certain 

special characteristics. Their distinctive characteristic is the overexpression of certain receptors on their 

surface. Nanoparticles can only target malignant cells because of the complimentary ligands that are 

attached to their surface. Following their binding to the receptors, the nanoparticles quickly undergo 

receptor-mediated endocytosis or phagocytosis by cells, which causes the drug to be internalized by the 

cells (55).  

Passive Targeting: Nanoparticles can also target cancer through passive targeting. Cancerous cells 

continue to improperly absorb nutrients through the blood vessels, creating large, leaky blood vessels 

surrounding the cells while apoptosis is halted. Abnormalities in the basement membrane and a decrease 

in the number of pericytes lining rapidly growing endothelial cells result in the formation of leaky blood 

vessels. As a result, chemicals have a higher permeability to penetrate the vessel wall enclosing tumor cells. 

The holes of leaky endothelial cells range in size from 100 to 780 nm (56). As a result, nanoparticles smaller 

than that can easily pass through the holes. In order to concentrate the medication within a certain organ 

and penetrate the tumor cells by passive diffusion or convection, nanoparticles can be directed to a specific 

region of the capillary endothelium. The diffusion mechanism is facilitated by a lack of lymphatic drainage. 

A gel-like fluid and a network of collagen make up the tumor interstitium. The fluid's high interstitial 

pressures prevent molecules from flowing inward. Additionally, tumors have leaky vascular and poorly 

defined lymphatic networks. As a result, medications that penetrate the interstitial space may have long 

retention periods in the interstitium of tumors. The increased permeability and retention effect is the name 

given to this characteristic. Through improved permeability and retention, nanoparticles can readily 

accumulate selectively before diffusing into the cells (57,58). 

Active and Passive Targeting by Nanoparticles  

Targeting Agents:  

Nanocarriers, which include anticancer medications, targeting moieties, and polymers, are employed as 

targeting agents in cancer therapy. Liposomes, dendrimers, micelles, carbon nanotubes, nanocapsules, 

nanospheres, and many more are examples of the various types of nanocarriers. The nanoparticles can be 

adsorbed, encapsulated, covalently bonded, or entrapped with therapeutic substances. Lipid bilayers make 

up liposomes, and the amount of lipid bilayers determines whether the core is hydrophilic or hydrophobic. 

While liposomes with several lipid bilayers entrap lipid-soluble pharmaceuticals, those with a single lipid 

bilayer contain an aqueous core for encapsulating water-soluble medications. For stabilization under 

physiological settings, they are coated with inert polymers and easily removed by macrophages. 

Polyethylene glycol is frequently used to coat liposomes. For targeted medication delivery, liposomal 

nanoparticles can combine with ligands or antibodies (59,60). 
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Dendrimers are multipurpose structures that resemble branched three-dimensional trees. They are made 

from natural or manufactured materials like sugars, nucleotides, and amino acids. By carefully 

polymerizing the monomers, dendrimers can be created while retaining the appropriate size and form (61). 

Dendrimers are highly branched macromolecules controlled in size and shape. They can be fabricated using 

convergent or divergent step growth polymerization. Dendrimers are attractive drug carrier candidates due 

to their well-defined structure, monodispersity of size, surface functionalization capability, and stability. 

They are being investigated for drug and gene delivery, penicillin carriers, and anticancer therapy. 

Dendrimers typically include polymers like polyamidoamine, melamine, poly L-glutamic acid, 

polyethyleneimine, polyethylene glycol (62). Micelle nanoparticles with a core-shell structure are formed 

by amphiphilic copolymers, with a hydrophilic shell and a hydrophobic drug reservoir. These micelles 

inhibit protein adsorption, improving drug solubility. Pluronic block copolymers, composed of 

poly(propylene oxide) and poly(ethylene oxide), are widely used in drug delivery systems and are believed 

to associate with energy metabolism in Multidrug Resistance cancer cells (63). The spherical nanospheres 

are made of a matrix system that distributes the drug uniformly through encapsulation, adhesion, or 

entrapment. For targeting reasons, ligands or antibodies can be added to these nanoparticles' surface to alter 

it. A polymeric membrane encloses the central core of nanocapsules, which resemble vesicles and contain 

a medication. Targeting ligands or antibodies can be linked to the surface (64,65). The class of compounds 

known as fullerenes and nanotubes is composed of carbon atoms shaped like hollow spheres or ellipsoid 

tubes. Fullerenes have the potential to trap atoms while binding ligands or antibodies to their surface for 

targeting. Since carbon nanotubes can be attached to a wide range of active molecules, including proteins, 

peptides, nucleic acids, and medicinal substances, they are altered to become functionalized and water 

soluble. Both single and multi-walled nanotubes are possible (66). Gold nanoparticles optical 

characteristics, biocompatibility, inertness, and ease of fabrication have led to extensive research into them 

as photothermal agents and drug carriers. GNPs have the potential to be used as photothermal therapy 

agents for the treatment of cancer because to their surface plasmon resonance properties. The electron-

phonon and phonon-phonon interactions in gold nanoparticles allow them to produce heat when light is 

absorbed. Using antibody-conjugated nanoparticles exposed to shorter laser pulses, for example, localized 

cell injury was shown (67,68). Quantum dots are semiconductor-like inorganic nanocrystals with a 

diameter of 1-10 nm. Synthesized from elements in groups II-VI or III-V of the periodic table, QDs consist 

of CdSe nanoparticles and ZnS shell. They have a large medication loading capacity and are useful in 

biological imaging, cancer diagnosis, and therapeutic operations. QDs are photo stable for extended 

periods, making them ideal for breast cancer research (69). 

 

Conclusion  

Since cancer is one of the most deadly illnesses, nanotechnology can help with precision treatment while 

preventing potentially fatal side effects. One of the rapidly expanding areas of medical science is 

nanotechnology. Nanotechnology is drastically altering the course of treatment and has already transformed 

cancer therapy in numerous ways. It has significantly improved the ability to identify malignant cells 

specifically, administer drugs precisely, and get around the drawbacks of traditional chemotherapies. 

Treatment techniques have greatly advanced thanks to nanotechnology. Compared to traditional particles, 

nanoparticles have advantages. From coupling with anti-breast cancer antibodies to surface changes for 

improved drug delivery, nanomaterials provide a wide range of functionalization choices.  

Even if a number of procedures have been created, additional research is necessary to completely grasp the 

nanomaterial's potential and capabilities to advance therapeutic methods. These innovative active or 

passive targeting techniques can significantly improve the survival rate by reducing the negative effects of 

conventional chemotherapies. Making the delivery systems much smaller than their intended size is 

necessary for precise drug release into extremely specific targets. It is strongly anticipated that the 

developments in nanotechnology would enable the realization of these tiny medication delivery systems. 

An overview of every facet of medication delivery with nanocarriers to treat the breast cancer is given in 

this article. Numerous formulations based on nanotechnology are now undergoing research and clinical 

studies, while some have already been introduced to the market. Due to toxicity issues, there are currently 

few clinical trials on the use of nanomaterials in the treatment of breast cancer; nonetheless, numerous 

studies have indicated that the future of nanomedicine in this field appears to be promising. The 

significance of nanotechnology to the treat the breast and other cancers in the future has been acknowledged 

by the National Cancer Institute, which has awarded significant grants to further this research. 
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