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 ABSTRACT 

Introduction: Triple-negative breast cancer (TNBC) is categorized as an aggressive 

subtype of breast cancer that expresses EGFR receptors. mTOR siRNA loaded Paclitaxel 

(PTX) could be the possible way to treat TNBC. Objective: The aim of this study was to 

develop an efficient drug delivery system for specifically targeting the TNBC cells without 

affecting normal cells by formulating PTX - loaded PLGA (Poly (lactic-co- glycolic acid) 

nanoparticle bio-conjugate with mTOR siRNA. Methods: The nanoparticles were 

synthesized by double emulsification followed by solvent evaporation. The conjugated 

nanoparticles were characterized by physiochemical properties (size, shape, entrapment 

efficiency, and release studies) and cancer cell properties (Cytotoxicity, serum stability, 

siRNA binding efficiency). Results and Discussion: The prepared mTOR-NP showed the 

size of 257.3 nm and zeta potential of -32.5 ± 9.4 mV and drug release of 87.6% up to 48 

hrs. The gel retardation results showed that mTOR siRNA integrity remained the same 

after conjugation with nanoparticles. Anticancer activity was confirmed by using MDA-

MB231 cell-line and the antibody conjugated nanoparticles showed the significant 

anticancer activity. Conclusion: We are recommending that mTOR siRNA anchored PTX 

nanoparticles (mTOR NP) may have the ability to target the TNBC cells and improve the 

therapeutic action and subsidize the side effects of PTX. 

Keywords: Triple negative breast cancer, PLGA-PTX nanoparticles, mTOR-siRNA, 

particle size distribution. 
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1.0 INTRODUCTION 

Over the past few decades, with consistent developments in early diagnosis, the advancement 

of personalized treatment, strengthened chemotherapy, and there is a significant improvement 

in the survival rate of breast cancer patients. Nevertheless, breast cancer is still the main 

cause of cancer mortality among women worldwide. Basal-like breast cancer accounts for 

almost 15-20 % of breast cancers and has received much attention due to limited relapse-free 

and poor survival rates [1]. Several studies have shown that basal-like breast cancer type 

shared similar overlapping features with the triple-negative breast cancer (TNBC) that is 

identified by absence of ER, PR, and HER2 receptor expression. It is characterized by early 

relapse, lack of responsiveness to treatment, vigorous tumor formation, low mortality rate and 

distant recurrence [2]. At present, the cytotoxicity of chemotherapy and radiotherapy are 

permitted for early or advanced treatment for TNBC patients. Thus, this situation highlights 

the need for a novel discovery of molecular markers that specifically target the 

carcinogenesis and development of TNBC cells. It is indeed an urgent clinical need to 

enhance the diagnosis and treatment for TNBC patients [3]. Present tumour chemotherapy 

facing huge problems with lack of specificity of drug on tumour cell, leading to a limited 

therapeutic index of most anti-tumour drugs.  In order to finding an effective therapeutic 

effect involves a high concentration of anti-tumour drugs around the cancer cells, which 

increases the chronic toxicity [4]. In order, to minimize the toxicity of the chemotherapy drug 

at its minimum dosage, unique nanoparticle delivery systems, such as nanoparticle, liposome, 

and polymeric micelle, may provide a promising treatment strategy due to its targeted 

delivery capabilities. 

Poly (D-L-lactide-co-glycolide acid) (PLGA) polymer has been commonly used as an 

effective carrier for different drugs molecules, such as nucleotides and small compound, due 

to its sustained release capability, low toxicity, and biodegradability [5]. To date, many 

PLGA-based formulations have been approved for human use by the Food and Drug 

Administration. As a result, PLGA nanoparticles for the delivery of small interfering RNA 

(siRNA) have recently attracted attention as a promising delivery mechanism to the widely 

used polycation delivery methods which are non-biodegradable and/or unavoidably toxic [6]. 

The PLGA nanomaterial has gained a great attention as it meets the conditions necessary for 

optimal delivery of siRNA. It is effective for cellular uptake and tumour targeting, secondly 

the siRNA can be entrapped in the PLGA matrix, which provides physical protection against 

RNase activity as well as provide desirable colloidal stability. Basically, PLGA nanoparticles 

(NPs) have great controllable and modifiable degradation profile [7].  
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Recently, siRNA application provided us new types of drugs that are safe to use [8]. The 

siRNA relatively has high selectivity for strong inhibition expression of the gene in the 

cytoplasm. The main drawbacks of the therapeutic use of the siRNA are fast degradation of 

siRNA in the cellular cytoplasm and it will be easily excreted from the kidney [9]. In 

addition, siRNA molecules have poor tissue specificity and cellular uptake. Therefore, an 

ideal vector for the delivery of siRNA is required to increase their cellular uptake and prevent 

their excretion from the kidney. Paclitaxel (PTX), a mitotic inhibitor that is used in cancer 

chemotherapy, has proven its effectiveness against several forms of cancer, including 

advanced ovarian, lung and breast cancer. The anticancer role of the PTX includes the 

development of dysfunctional microtubules, the binding of microtubules, and causing cell 

death  [10]. 

MTOR is a member of the PI3-kinase-related protein kinase (PIKK) family that acts as a 

central processor for the regulation of various cellular functions such as cell growth, 

proliferation, and survival [11]. Present study aims to synthesize PLGA NPs as carrier of 

paclitaxel and siRNA. Moreover, the mTOR signalling pathway has been shown to be 

crucially involved in the initiation, development, autoimmunity, metabolic disorders, 

resistance of cancer, cardiovascular disease, and ageing. Hence, the mTOR targeting pathway 

may be useful as an effective approach for the treatment of breast cancer. 

2.0 MATERIALS AND METHODS 

2.1 Preparation of siRNA anchored PTX loaded PLGA NPs 

siRNA anchored PTX loaded PLGA NPs were prepared by a slight modifications of 

the double emulsion followed by solvent evaporation method [12] . About 50gm of PLGA 

was dissolved in 1 mL of dichloromethane (DCM). Separately dissolved 400mg of Bovine 

serum albumin in 100 µL of tris-EDTA (pH 9) and added 100 µL of siRNA with overtaxing. 

The siRNA mixture was added into PLGA organic solution and sonicated for one minute by 

keeping in ice bath, the sonicated mixture was slowly transfer into 3 mL of PVA [polyvinyl 

alcohol (2%)] and extended the sonication another 60 sec. the mixture was subjected to 

magnetic stirrer for 8 h to evaporate the organic solvent. The solution was subjected to 

centrifugation at 4°C (18000×g) for 10min and discarded the supernatant liquid. Collected 

the nanoparticle was precipitated and rehydrated with distilled water and the solution was 

freeze dried to get nanoparticle dry powder. 
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2.2 Encapsulation efficiency  

Entrapment of efficiency (EE) and loading efficiency (LE) of siRNA entrapped into 

nanoparticles were acquired from the determination of free concentration of siRNA in the 

supernatant which recovered from centrifugation 13,000 × g for 30 mins at 4°C. The amount 

of siRNA entrapped within the PLGA NPs was measured by the difference between total 

amount of siRNA used and the amount present in the aqueous phase of supernatant. The 

absorbance measured at 260nm by using Nanodrop Spectrophotometer [13]. The supernatant 

was retrieved from the unloaded nanoparticles (without siRNA) have been used as a blank. 

The samples were analysed three times and the encapsulation efficiency (%) and loading 

efficiency (%) was calculated by using the following formula (F1) and (F2) :  

                          
                                                          

                              
     -

-----F1 

 

                       
                                

                   
     ---------F2 

 

2.3 Transmission Electron Microscopy (TEM) analysis 

TEM was used to detect the morphology of nanoparticles. The electron beam was transmitted 

through an ultra-thin layer, reacting with the material as it travels through it. An image 

formed from the interaction of the electrons, when transmitted through the sample was 

magnified, and subsequently focused on the imaging device. A sample drop was mounted on 

a carbon-coated grid, made of copper, leaving a thin film on the grid. Once the film was fully 

dried on the board, the film was coated with 1 % phosphotungtic acid (PTA). A drop of the 

staining solution was applied to the film and the excess solution was removed with a filter 

paper. The grid was then allowed to dry completely before scanning under the transmission 

electron microscope. 

 

2.4 Measurement of the nanoparticle size, poly dispersity index (PDI) and zeta potential 

The size of nanoparticle was measured by the photon correlation spectroscopy method on the 

Zetasizer. Freeze dried nanoparticles (10 mg) were dissolved in 5 mL of distilled water and 

analysed at a temperature of 25°C using the Malvern Zetasizer NanoZS (United Kingdom) 

instrument. The diameter was determined based on the autocorrelation function of the 

strength of light emitted from nanoparticles. The polydispersity index (PDI) is an indicator of 
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dispersion homogeneity. The PDI was calculated for dispersion homogeneity ranging from 0 

to 1. The value close to 0 indicated a homogeneous dispersion and value greater than 0.7 

indicate high heterogeneity [14–16]. The surface charges of the nanoparticles were evaluated 

by measuring the zeta potential. The zeta potential is a major indicator of the stability of the 

colloidal dispersion. The zeta potential indicates the degree of electrostatic repulsion between 

nearby, similarly charged particles in the dispersion. Nanoparticles with high zeta potential 

confers stability. Samples were diluted with distilled water and measured using the Malvern 

Zetasizer NanoZS instrument at a temperature of 25ºC. The instrument operated with a HeNe 

laser operating at 632.8 nm. 

 

2.5. Fourier Transform Infra-Red (FTIR)  

The FTIR analysis was done to characterize the the compatibility between drug and polymer 

by using Shimadzu FTIR8400S, Japan instrument. The FTIR spectra of samples were 

recorded using the potassium bromide (KBr) disc technique [17]. Samples equivalent to 2mg 

of free PTX, PLGA and the PTX NPs were mixed with KBr pellet (100mg) and compressed 

to make a pellet. The baseline was corrected, and the samples were scanned in the IR range 

from 4000 to 400 cm-1. 

 

2.6 Differential Scanning Calorimetry (DSC) 

 The DSC gives an understanding of melting behaviour, polymorphism, purity, glass 

transition, crystallization, compatibility, and chemical reactions of drugs such as stability and 

decomposition kinetics. In this study, PLGA, PTX and PTX NPs were subjected to 

temperature variations using differential scanning calorimetry (Shimadzu DSC-60). Samples 

were heated in a range of between 25°C-300°C using an aluminium pan and heat increased 

by of 10°C per min under the nitrogen gas with a flow rate of 40 mL/min. The DSC spectra 

were interpreted to understand the compatibility of the drug with the polymer in the 

formulations. 

 

2.7 X-ray Diffraction (XRD) analysis 

XRD analysis provides a great amount of knowledge on the crystalline composition of the 

materials used. The PLGA, PTX and PTX NPs were tested using the Bruker D8 Advance 

diffractometer system (Bruker AXS, USA). It operated at a wavelength of (λ Cu Kα 

11,54059Å), 43 kV and 25 mA in Bragg-Brentano geometry using the LynxEye detector. The 

scanning was conducted from 10° to 80° at a scanning rate of 10/min.F. 
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2.8 MTT Assay 

MDA-MB-231 cell-lines have been obtained from the American Type Culture Collection 

(ATCC) and incubated at 37°C for cell growth. The base medium for this cell-line was 

purchased from Addexbio Leibovitz L-15 Medium (USA). Cell growth was achieved by 

adding 0.01 mg/mL of penicillin/streptomycin and 10 % fetal bovine serum (FBS) to the final 

concentration [11]. The MDA-MB-231 cell-line was used for a cytotoxicity study by 3-(4,5 -

dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) tetrazolium reduction test. 

The cell metabolic activity of the three formulations PTX and PTX NPs and mTOR NPs were 

compared using the MTT assay. MDA-MB-468 cells (2×10
4
 plated cells / well) were seeded 

in 96 well plates and incubated for 24 hrs for partial monolayer was formed. The cells were 

incubated with different concentration (0.2, 2, 20, 25 μg/mL) to determine the IC50 value of 

PTX.  After 24 hrs of incubation time, the culture medium was extracted and 20μL MTT 

reagent (5mg/mL in PBS) was added to each well and incubated for 4 hrs to produce 

formazan. The medium was discarded and 100μL of dimethyl sulfoxide (DMSO) was added 

to dissolve the pink colour formazan and further incubated at 37°C for 30 mins. Absorption 

of the plates were read at 640nm using a microplate reader (Tecan Deutschland GmbH, 

Crailsheim, Germany). The samples were analysed three times and the cell viability (%) was 

calculated by using the following formula (F3) and the IC50 value of PTX was calculated 

using Microsoft Excel 2011. Similarly, an equivalent amount of IC50 concentration of PTX 

loaded in the NP. This assay was followed for 24 hrs and 48 hrs of incubation and the results 

were compared with blank and control.  

                   
                

               
     -----------------F3 

 

2.9 Cell viability assay  

The MDA-MB 231 and MCF-12A (control cell-line) cells were seeded in a 6-well plate of 

2×10
5 

mL of DMEM and Leibovits media that contained 10% v/v of FBS and 1% w/v 

penicillin-streptomycin antibiotic mixture. After 24 hrs of treatment with or without 5% CO2 

at 37°C, cells were cultured until they reached 70 to 80% confluence. The medium was then 

substituted with 1 mL of serum-free medium. The final concentration 100 nmol/L of mTOR 

NPs, PTX NPs and PLGA NPs were used in this experiment. The medium was changed after 

6h of incubation and replaced with the DMEM and Leibovits medium containing 2% serum 

and then was incubated at 37°C for an additional 24 hrs and 48 hrs. The cells were collected 

to determine the cell viability by using Trypan blue exclusion assay. 
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2.10 In-vitro release  

The drug release behavior of the nanoparticles was investigated using the following dialysis 

method where, 30mg nanoparticles (pure PTX, PTX NP and mTOR NP) were added 

separately into 100 mL of phosphate buffer solution (pH 7.4) and maintained at 37°C with 

stirring speed at 100rpm. Each time, 4 mL of dialysate was collected from the released 

medium and replaced with fresh PBS. The drug release studies of all batches were performed 

in triplicate to confirm the reproducibility of the analysis. The absorbance was read with a 

UV-visible spectrophotometer at a wavelength of 228nm.  

 

3.0 RESULTS AND DISCUSSION 

3.1 Physiochemical parameter of siRNA loaded PLGA nanoparticle- 

A modified double emulsion solvent diffusion method was used to prepare the formulation 

from the PLGA polymer which contains free carboxylic end groups. The TEM methods were 

used to determine the morphology of NP as shown in figure 1 for the mTOR NP (Figure 1a) 

and PTX NP (Figure 1b). The TEM images displayed a spherical shape with a smooth surface 

and without aggregation. The developed nanoparticles had a mean diameter of 200–360 nm 

with the polydispersity index of 0.243 (Figure 2 a). The mean value of the zeta potential of 

NPs was −6.86 mV (Figure 2 b). Zeta potential of NPs was negative due the surface of NPs 

having certain free carboxylic end groups of the polymer [18]. This nanoformulation is 

suitable to obtain an effective intracellular uptake of nanoparticles. Circulating nanoparticles 

must break through leaky capillaries to reach and accumulate in tumour tissues. As a result, 

in this study, we concentrated on producing NPs with a size range of 300nm. The NP diameter 

for all three formulations remained between 190 nm and 300nm, which is the appropriate size 

range for efficient cellular uptake. 

    
Figure 1: Transition Electron Microscope (TEM) images of (a) mTOR NP and (b) PTX NP.  

a b 
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Figure 2 (a): Size distribution of optimized formulation. 

 

 

 

Figure 2 (b): Zeta potential distribution of optimized formulation. 

 

3.2 FTIR 

FTIR spectroscopy was done to confirm the effective conjugation of PTX with PTX-NP. 

PLGA, pure PTX and PTX NP were subjected to FTIR spectrophotometer and are shown in 

figure 3. The PTX NP peaks can be observed at ~1750, 1620, 1600 and 750 cm-
1
 due to the 

C-H stretching of methylene groups, N-H stretching vibration C-O stretching vibrations and 
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C=O stretching vibrations respectively [19]. In the FTIR spectra of PTX spectrum, a peak of 

~1,360 cm-
1
 was observed because of the stretching of the O-H groups. The aliphatic C-H 

spectrum was observed at ~750 cm-
1
. Further, the stretching frequency of the aromatic C-H 

bonds, aromatic ring (C=C) and C=O amide stretching of PTX were observed. The existence 

of PTX peaks in the FTIR spectrum of PTX NPs confirmed the conjugation of PTX to the 

surface of PTX NPs. So, after the esterification, the C=O stretching vibration associated with 

the PLGA NPs carboxylic acid end group was transitioned to the upper frequency. This 

frequency shift upon the esterification confirmed the conjugation of PTX on the surface of 

PTX NPs. Peaks for drugs were appeared in formulations due to which the drug was entirely 

trapped in the polymeric amorphous or polymeric surface [20]. The results of the FT-IR 

studies revealed no evidence of chemical or physical interaction between drugs and 

excipients. PTX trapped inside the PLGA polymer matrix without chemical alterations and 

interactions. 

 

Figure 3: FTIR spectra of pure PLGA, pure PTX and PTX NP. 

 

3.3 DSC 

DSC provides supporting confirmation for the preparation of the PTX NPs. Figure 4 shows 

the thermograms of pure PTX, PTX-NPs. Thermograms indicate melting points of PTX at 

225 °C which demonstrates that it is crystalline in nature (Figure 4a). The DSC thermogram 

for PTX showed a single endothermic peak at 225 °C but there was no peak visible near the 

melting point of PTX NPs thermogram, which confirmed the formation of conjugate and the 
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absence of any unconjugated PTX in the product. DSC samples were heated from 0-230°C to 

avoid chemical changes in PTX. As shown in Figure 4b, the melting points of PTX shifted to 

a higher temperature after coating on the surface of the PLGA, that confirming the coating of 

PLGA with PTX. The DSC thermograms generated their respective endothermic values 

demonstrated that the drug and the implant preparation method had very little effect on the 

polymer's thermal properties. However, the drug peak did not appear which may be due to the 

conversion of PTX from crystalline to amorphous or dissolved during the heating process 

involved in the preparation of the implant. Another phenomenon can be expected as elevated 

temperature and a slow cooling rate causes the chains to be mobile and can result in a semi 

crystalline or amorphous nature or drug in the polymeric amorphous surface to realign. 

 

Figure 4: DSC thermograms shows (A) Free PTX and (B) PTX-NP 

 

3.4 XRD 

It is necessary to interpret crystalline forms as an arrangement of molecular chains leading to 

an ordered structure. Polymers are generally crystalline, semi-crystalline or amorphous. 

There are crystalline regions in crystalline polymers such as PLGA. Parameters that affect a 

polymer's crystallinity are those that provide polymeric molecular chains to reorganize into a 

more ordered state of energy, thereby reducing the energy state. The high temperature and a 

slow cooling rate make it possible for the chains to be mobile and realign themselves in a 

solid structure that is more orderly. Because of the heat involved in the melting process, the 

crystallinity of the PLGA polymer can also be altered, as the degree of crystallinity also relies 

on the rate of cooling during solidification from the melting. Illustration of the XRD spectra 

of pure PTX, polymer, physical mixture and developed implants is provided figure 5. Sharp 
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peaks were obtained at 13.5, 16.5 (2θ) of pure PTX. PTX NP shows the absence of drug peak 

in developed implants which further justified the presence of drug in the form of amorphous 

or dissolution state. 

 

Figure 5: X-ray diffraction for (A) Free PTX and (B) PTX NP 

 

3.5 In-vitro drug release analysis  

The in-vitro release studies have been performed to establish the comparative release pattern 

for pure PTX, PTX-NP and mTOR-NP previously reported by [20]. The phosphate buffer 

(pH 7.4) was used for the in-vitro release studies (Figure 6).  The release medium was chosen 

because PTX is highly lipophilic and ionization behaviour is Zwitterionic and does not have 

ionizable groups with pKa values in the physiological pH range. This analysis was conducted 

on lyophilized nanoparticles. There was a pronounced time prolongation of drug release from 

the nanoparticles. About 85% of free drug (PTX) released was observed with 15 hrs. The 

result of the initial burst of mTOR NP is important and the cumulative quantity of PTX 

released increased to 43.9% in 12 hrs to 62% at 48 hrs. The mTOR NP formulation showed 

sustained release of drug throughout the experiments. Moreover, it showed an initial burst 

release of PTX during the first 4 hrs of incubation due to the diffusion of the dissolved drug 

accumulated within the pores of the nanoparticles may be the source of the initial burst 

release [21]. The high surface-to-volume ratio of the geometry of the nanoparticle is indeed 

responsible for the release of eruptions [22]. The release pattern of the mTOR NP is much 

slower than PTX. It is noticeable that the non-encapsulated drug (PTX) was more quickly 
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released into medium than the encapsulated mTOR NP). It also observed that the low PTX 

amount exhibited a release in a more sustained manner [23]. 

 

Figure 6: Release profile of pure PTX, PTX NP and mTOR NP. 

 

3.6 Entrapment efficiency 

One of the most important dependent variables is the encapsulation efficiency of a drug in a 

NPs is the entrapment efficient. The purpose of this experiment was to optimize the 

encapsulation efficiency of the NPs. However, influence factors of entrapment efficiency on 

this technique are very complicated, such as copolymer concentration in organic solution, 

volume of inner aqueous phase, volume of outer aqueous phase, protein concentration in 

inner aqueous phase, the first homogenized speed, time and PVA concentration. Both the 

volume ratio and the PLGA concentration are strongly associated with the capacity of 

encapsulation, indicating that an increase in these parameters causes the siRNA's 

encapsulation efficiency to increase.  

For all the formulation, initially there was burst release of PTX for both formulations. The 

fast release could be obtained from the PTX that absorbed onto the wall of NPs that would be 

immediately released during the initial phase. Later, the PTX release profile maintained a 

sustained manner. The sustained release may be due to the diffusion of PTX from the wall of 

polymer as well as the degradation of the polymer. The faster and higher PTX release was 

observed on free PTX formulation which was about 64.8% than PTX-NP (51.2%) and 

mTOR-NP (56.4%) at 24 hrs (Table 1). The different range of the entrapment efficiency 

between the NPs could be due to the presence of PLGA chain. The presence of protein 
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molecules on the surface of NPs (mTOR-NP) could cause the immediate release during the 

initial stage. After 48h, the entrapment efficiency of mTOR-NP achieved 87.6%, PTX-NP 

(78.3%), and free PTX (70.3%). These results showed that mTOR-NP could be effective 

carrier for better drug delivery formulation and would be beneficial for prolonged drug 

release [24]. 

Table 1: Entrapment efficiency 

Nanoformulation Size (nm) Zeta potential (mV) Entrapment 

efficiency (%) 

PTX 198.3 -15.8±10.5 64.8 

PTX NP 239.5 -29.6±11.2 51.2 

mTOR-NP 257.3 -32.5±9.4 56.4 

 

3.7 Cytotoxicity Analysis   

The cytotoxicity of PTX NP and mTOR-NP were evaluated by assessing the cell viability by 

MTT assay using MDA MB 231 cell-line. The dose-dependent cytotoxicity was observed at 

concentrations of 0.2–25 µg/mL. This concentration was chosen because it matches to the 

plasma levels of drug achievable in human [25]. The viability of cell was significantly 

decreased at higher concentrations. The cytotoxicity of PTX NP and mTOR were 

characterized by MTT assay method using MDA-MB-231 breast cancer cells. Initially, the 

IC50 value of PTX was determined by the various concentrations of PTX and it was found to 

be 2.27 ± 0.2μg/mL (Figure 7).  

The PLGA are commonly known as low-level cytotoxicity with great biocompatibility, 

biodegradability is actively used human beings for resorbable bone, sutures, and 

contraceptive implants [6]. Figure 8 showed that a greater reduction in cell viability when 

MDA MB 231 cells were incubated with 20µg/mL of PTX NP and mTOR NP. There was no 

noticeable difference between PTX NP and mTOR NP. This confirms the relative stability of 

PTX compared to mTOR-NP. Therefore, mTOR NP is a potent therapeutic carrier with no 

major cytotoxic consequences. However, at the lower concentration (0.025 and 0.25µg/mL) 

of PTX NP shows 17% of reduction in cell viability at initial stage but over longer incubation 

times no significant changes in the cytotoxicity among the two concentrations. A drastic 

reduction in cell viability was observed when the cells were incubated to 2.5µg/mL.  

Nevertheless, for the longest incubation time (72 hrs) a marked cytotoxic effect could be 
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observed for both 2.5 and 25µg/mL. mTOR-NP were showed the similar levels of toxicity to 

those for 25µg/mL PTX NP. For mTOR-NP, after 1 hr of incubation, no cytotoxicity effect 

was observed from any of the concentrations but increasing in the incubation times resulted 

increasing the cytotoxicity of mTOR-NP.  

 

 

 

 

 

 

Figure 7: Cell viability studies of different concentration of PTX incubated in MDA-MB-231 

breast cancer cell-line. “The cancer cells were incubated with 0.02, 0.2, 2, 20 μg/mL 

concentrations of PTX. 

 

Figure 8: Percentage of cell inhibition of PTX NP and mTOR NP at different concentration 

(0.02, 0.25, 2.5, 25 μg/mL) 
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4.0 CONCLUSION  

The study achieved its objective for developing objective was achieved by developing a 

polymeric nanoparticles drug delivery system for PTX using PLGA and mTOR siRNA with 

controlled release. The anti-tumour activity was demonstrated for the first time against MDA 

MB 231 cell-lines. The methodology used in this study supported the immediate and 

repeatable fabrication of nanoparticles with homogeneous and spherical morphology. The 

siRNA nanoparticles demonstrated high drug encapsulation and loading efficiency. The in- 

vitro release study revealed that siRNA nanoparticles had a slow and sustained-release 

phenomenon over a long period of time. The siRNA nanoparticle siRNA reduces the cancer 

cell migration and congenic potential. As a result, the formulation developed in this study can 

be regarded as a promising and effective anticancer drug delivery system for long-term 

treatment of triple negative breast cancer (TNBC). However, more research is needed to 

determine the extent of anticancer efficacy of the current siRNA nanoparticle in an in-vivo 

TNBC cancer model system. 
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