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Introduction
Cancer is a disease caused by abnormal cell growth that can affect anyone. It is a major 

global health concern and the second leading cause of death worldwide. The World Health 
Organization is working to reduce the incidence of cancer by promoting prevention, early 
detection, and access to treatment. The organization is also focused on improving cancer 
care in low- and middle-income countries, where access to cancer care is often limited. 
Research efforts are ongoing to develop new and innovative cancer treatments [1]. This 
highlights the critical need for effective prevention and treatment strategies to improve 
patient outcomes. While current strategies like medical procedures, radiation treatment, 
and chemotherapy have limitations and may not be entirely safe or effective, there has been 
a growing interest in identifying natural substances with effective compounds to develop 
low-risk drugs for cancer treatment. o address this, researchers have proposed using Drug 
Delivery Systems (DDSs) to deliver drugs directly to cancer cells while minimizing damage to 
healthy tissue [2,3]. pH-responsive systems have been developed to selectively release drugs 
in the lower pH environment of tumor sites, which improves the selectivity of anti-cancer 
drugs and minimizes side effects and overdosage. Additionally, these systems can enhance 
the accumulation of drugs in tumor sites due to the EPReffect [4]. The EPR (enhanced 
permeability and retention) effect is a phenomenon observed in tumors where the tumor 
vasculature is characterized by leaky and poorly organized blood vessels, leading to a higher 
permeability of nanoparticles and other macromolecules [5]. The EPR effect allows for 
selective accumulation of nanoparticles in tumor tissues due to the enhanced permeability of 
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the tumor vasculature and the reduced lymphatic drainage, leading 
to an increased retention of the nanoparticles. Nanoparticles with 
sizes ranging from 10 to 200nm can accumulate in tumor tissue 
through the EPR effect, while avoiding normal tissues. This property 
has been used to develop targeted drug delivery systems for cancer 
treatment, where drugs are attached to nanoparticles and delivered 
directly to the tumor tissue, increasing their effectiveness and 
reducing toxicity to healthy tissues. This effect has been extensively 
studied and exploited for the development of nanocarriers for 
cancer drug delivery [6]. By taking advantage of the EPR effect, 
drug-loaded nanoparticles can selectively accumulate in the tumor 
tissue, leading to higher drug concentrations at the tumor site 
and a reduced systemic toxicity. The EPR effect has limitations, 
including inter- and intra-tumoral heterogeneity, which can affect 
the magnitude of the effect [7]. However, the EPR effect remains a 
promising approach for improving the efficacy of cancer treatment 
and has led to the development of several nanocarriers that are 
currently in clinical trials.

Nano drug delivery using nanoparticles in DDSs offers a 
promising alternative to traditional chemotherapy for breast cancer 
treatment. It allows for targeted drug delivery, reducing the risk 
of toxicity to healthy cells and tissues. Nanoparticles can release 
drugs in a controlled manner, increasing drug action duration and 
reducing the frequency of dosing. Preclinical studies have shown 
their effectiveness in treating breast cancer, and clinical trials are 
underway to test their safety and efficacy in humans. The use of 
DDSs in breast cancer treatment has the potential to improve patient 
outcomes and quality of life [8]. This approach involves engineering 
nanoparticles to target specific cells or tissues, which can improve 
drug efficacy and reduce side effects. One type of nanoparticle 
used in drug delivery is nanocarriers, which are typically made of 
biodegradable polymers or lipids [9]. Nanocarriers can encapsulate 
drugs, protecting them from degradation and improving their 
solubility, bioavailability, and circulation time in the body. They can 
also be designed to release drugs in a controlled manner, which can 
further enhance their efficacy while minimizing side effects [10]. 
Nanocarriers have shown promise in treating various diseases, 
including cancer, infectious diseases, and inflammatory disorders, 
and are being actively researched as a potential alternative to 
traditional drug delivery methods. Measuring the size and surface 
charge of nanoparticles is crucial for understanding their behavior 
in drug delivery [11]. Dynamic Light Scattering (DLS) is a method 
that is frequently employed in nanotechnology to determine the 
size of nanoparticles, including nanocarriers. The technique relies 
on measuring the intensity of light that is scattered by the particles 
as they move randomly in a liquid medium due to Brownian motion. 
This information is important for optimizing drug delivery as 
particle size can impact their ability to penetrate cells and tissues 
and their circulation time in the body [12]. Surface charge is another 
crucial factor in drug delivery as it can influence the interaction of 
nanoparticles with cells and tissues. Measuring the zeta potential of 
nanoparticles, which is the electrical potential difference between 
the particle surface and the surrounding solution, can determine 

their surface charge. DLS can also be used to measure zeta potential, 
providing information to optimize nanocarrier performance in 
drug delivery. In summary, determining the size and surface charge 
of nanocarriers using DLS is an essential factor in drug release. This 
information can be used to improve drug delivery and enhance the 
safety and efficacy of nanocarrier-based drug therapies [13]. 

In summary, a recent study examined the particle size and 
surface charge of newly developed drug nanocarriers for cancer 
treatment. This investigation aimed to optimize drug delivery 
and improve the efficacy of cancer therapy. By analyzing these 
parameters, researchers can potentially enhance the effectiveness 
of cancer treatment and provide a promising solution in the field 
of oncology. This research is the first to examine the particle size 
and surface charge of manufactured nanocarriers. By studying 
these parameters, the researchers aim to understand how they 
affect drug delivery and their potential impact on cancer treatment. 
This unique approach provides valuable insights for improving the 
design of nanocarriers to enhance therapeutic outcomes.

Investigation of Particle Size and Surface Charge in 
New Nanocarriers

The chitosan-agarose nanocomposite hydrogel containing 
nanoclay designed by Yazdian et al. has shown promising results 
in improving the release of the anticancer drug curcumin in a 
breast cancer cell line. The DLS test results indicate that the 
particle size of the nanocomposite falls within the range of 340-460 
nanometers, and the dispersion index (PDI) is 0.2, which indicates 
mono-dispersity and is suitable for drug release. Additionally, the 
Zeta potential test showed a surface charge of 47mV, indicating 
the stability of the nanocarrier. These findings suggest that the 
chitosan-agarose nanocomposite hydrogel containing nanoclay has 
the potential for breast cancer treatment [14].

Hascicek and colleagues developed a chitosan-based 
nanocarrier that contains bovine serum albumin nanoparticles 
for the release of methotrexate, an antitumor drug used to treat 
breast cancer. Their study found that the size of the particles in 
the nanocarrier ranged from 234.1 to 733.1nm, and the dispersion 
index ranged from 0.294 to 0.583. The presence of chitosan 
reduced the particle size, which may be attributed to the increased 
network of albumin nanoparticles that enhance the stability of the 
nanocarrier. However, using small amounts of chitosan particles 
(12 and 24mg) led to particle clumping. To regulate the biological 
behavior of drug release from the nanocarrier, the size of the surface 
charge was measured. The surface charge was found to be 38.70mV, 
which can increase the repulsive force to prevent particle clumping. 
These findings suggest that this chitosan-based nanocarrier has the 
potential to deliver anticancer drugs effectively for breast cancer 
treatment [15]. 

Ghadami and colleagues conducted a study on chitosan 
nanocarriers containing third-type iron oxide nanoparticles 
(Fe3O4) and graphene oxide nanoparticles to enhance the release of 
curcumin, an anticancer drug, in MCF-7 cell lines (Breast Cancer). 
The findings of their study revealed that the size of the nanocarrier 
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ranged from 860 to 910nm, and the dispersion index was 0.4, which 
is acceptable for improving drug release from nanocarriers. The 
surface charge of the nanocarrier ranged between -34 and -37.3mV, 
indicating the stability of the designed nanocarrier. These results 
suggest that chitosan nanocarriers containing Fe3O4 and graphene 
oxide nanoparticles have the potential to improve the release of 
curcumin in breast cancer treatment [16].

Rashedi and colleagues developed a chitosan nanocarrier 
containing agarose nanoparticles to enhance breast cancer 
treatment. Initially, they loaded curcumin and 5-fluorouracil (5-
FU), two anticancer drugs, in the nanocarrier for simultaneous 
release. Their study revealed that the size of the nanocarrier was 
341 nanometers, and the dispersion index of the particles was 1.07. 
The zeta potential value for the nanocarrier was -33.1mV. These 
findings suggest that the chitosan nanocarrier containing agarose 
nanoparticles has the potential to improve the simultaneous release 
of multiple anticancer drugs for breast cancer treatment [17].

The presence of negative surface charge in nanoparticles 
prevents them from being absorbed by plasma proteins, resulting 
in their removal from macrophages [17]. Macrophages play a 

crucial role in identifying and engulfing cancer cells, dead cells, and 
microbes in the human body. The zeta potential range between -30 
and +30mV is ideal for designing nanocarriers because it ensures 
their stability in the bloodstream and prolongs their circulation 
time, as depicted in Figure 1. Rashedi and colleagues developed 
chitosan nanocarriers that contain halloysite nanotubes and 
carbon nanotubes to improve breast cancer treatment. They loaded 
the anticancer drug curcumin into the nanocarrier. The DLS results, 
showed a narrow and sharp peak, indicating mono scattering. 
The size of the nanocarrier was found to be 267.37, suggesting 
that the chitosan nanocarriers containing halloysite nanotubes 
and carbon nanotubes have the potential to improve the delivery 
of curcumin for breast cancer treatment. The zeta potential for 
chitosan nanocarriers containing halloysite nanotubes and carbon 
nanotubes investigated. The results indicate that the surface charge 
is 32.5mV, suggesting that the nanocarrier is stable. It is worth 
noting that an electrostatic repulsion force of more than 30mV is 
necessary to ensure the stability of the nanocarrier. Therefore, the 
chitosan nanocarriers containing halloysite nanotubes and carbon 
nanotubes have the potential to be a stable for breast cancer 
treatment [18].

Figure 1: Schematic curve of zeta potential of chitosan nano carriers containing agarose nanoparticles and drugs.

Kalındemirtas and colleagues developed a polyethylene glycol 
nanocarrier containing rosin ester nanoparticles to enhance breast 
cancer treatment by improving the release of 5-fluorouracil and 
Carmofur drugs (Figure 2). The results showed that the loading of 
two different drugs altered the size of the nanocarrier. Specifically, 
the size of the nanocarrier particles containing 5-fluorouracil and 
Carmofur drugs was 197.9 and 182.8 nanometers, respectively. 

The zeta potential value for both nanocarriers was 0.7mV with 
negative polarity. Furthermore, the dispersion index for the 
nanocarrier containing 5-fluorouracil was 0.203, while it was 0.145 
for the nanocarrier containing Carmofur. These findings suggest 
that the polyethylene glycol nanocarrier containing rosin ester 
nanoparticles to enhance the release of multiple anticancer drugs 
for breast cancer treatment [19].
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Figure 2: Schematic of the structure of polyethylene glycol nanocarrier containing ester resin nanoparticles and 
drug.

Jayakanan and colleagues developed a fluorescent nanocarrier 
(Fluorescent ABC-Triblock) that contains the anticancer drug 
Cisplatin to enhance the treatment of breast and neck cancer. The 
study found that the size of the nanocarrier was 160 nanometers, 
which was consistent with the results obtained from the SEM. 
These findings suggest that the fluorescent nanocarrier could be a 
promising for the treatment of breast and neck cancer [20]. Yazdian 
and colleagues developed a nano hydrogel containing chitosan, 
carbon quantum dot, and aptamer to enhance the release of the 
anticancer drug 5-fluorouracil in breast cancer cell lines. The study 
found that the average size of the nanocarrier particles was 122.7 
nanometers, which is promising because particles smaller than 
200nm can improve distribution within the system and the human 
body and penetrate cancerous tumor tissue more effectively. These 
results suggest that the hydrogel could be a promising drug for the 
treatment of cancer [21].

Guo and colleagues developed a hybrid nanocarrier 
containing carbon nanocages and nanochitosan for the release of 
5-fluorouracil. The study found that the size of the nanocarrier 
was 960.8 nanometers, which is relatively large for a nanocarrier. 
This could potentially limit its ability to penetrate tumor tissues 
and distribute evenly throughout the system. In contrast, Jin and 
colleagues investigated a nanocarrier containing nano gold (core) 
and polyN-isopropylacrylamide-co-methacrylic acid polymer 
(shell) for the release of 5-fluorouracil. The study found that the 
average size of the nanocarrier particles was 195 nanometers, 
which is within the ideal range for effective drug delivery. These 
results suggest that the nanocarrier containing nano gold and 
polyN-isopropylacrylamide-co-methacrylic acid polymer could 
be a ideal system for the treatment of cancer [22]. Sabouni and 
colleagues prepared and investigated a liposome nanocarrier 
containing nanoparticles of organometallic framework type III 
iron nanoparticles (benzene tricarboxylate) for the release of the 
antitumor drug doxorubicin. The study found that the size of the 
nanoparticles alone was 287.3 nanometers with a dispersion index 
of 0.206. 

However, when liposomes were added to the nanocarrier, 

the size of the nanocarrier decreased to 1.163 nanometers with 
a dispersion index of 0.090. This indicates that the presence 
of liposomes made the nanocarrier smaller and prevented 
agglomeration. The average size of the nanocarrier is within the 
ideal range for effective drug delivery, as larger nanoparticles 
can be cleared by the immune system before reaching the cancer 
tumor site [23]. Nanoparticles that are larger than 200nm can be 
recognized and cleared by the immune system before they reach 
the cancer tumor site. This is because the immune system sees 
them as foreign and potentially harmful and tries to eliminate them. 
Therefore, nanoparticles that are smaller than 200nm are preferred 
for drug delivery, as they can evade the immune system and reach 
the tumor site more effectively. The use of liposome nanocarriers 
containing organometallic framework type III iron nanoparticles 
with an average size of 150nm is a good approach for drug delivery 
[24].

Rahafar and colleagues investigated the use of polyvinyl 
pyrrolidone and polyvinyl alcohol nanocarriers containing 
titanium oxide nanoparticles for the release of quercetin in 
fibroblast (L929) and U87 cell lines [25]. The study found that 
the size of the nanocarriers made of polyvinyl pyrrolidone and 
polyvinyl alcohol was 119 nanometers with a surface charge of 
31 millivolts. The addition of titanium oxide nanoparticles to the 
nanocarrier increased the size of the particles to 300 nanometers, 
with a surface charge of 7 millivolts. However, after adding the drug 
to the nanocarrier, the size of the nanocarrier increased to 330nm 
with a zeta potential of 51mV. A zeta potential above 30mV is ideal 
as it creates electrostatic repulsion and prevents particles from 
clumping together. The increase in size with each step of adding 
nanoparticles to the nanocarrier indicates that the nanocarrier 
synthesis was performed correctly. Overall, the use of polyvinyl 
pyrrolidone and polyvinyl alcohol nanocarriers containing titanium 
oxide nanoparticles could be an ideal approach for the delivery of 
quercetin in cancer cell lines, particularly in glioblastoma research 
[26]. 

Yazdian and colleagues investigated the use of chitosan 
nanocarrier, polyvinylpyrrolidone, and iron oxide nanoparticles 
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for the release of the anticancer drug doxorubicin in breast 
cancer cell lines (Figure 3). The study found that the size of the 
nanocarrier particles was 247 nanometers with a zeta potential 
of 31.2mV. A zeta potential higher than 30mV shows the stability 
of the nanocarrier as it prevents the nanoparticles from clumping 
together. The study also found that the particle distribution was 
very narrow or monodisperse and was relatively uniform, which is 
important for effective drug delivery. Overall, the use of chitosan 
nanocarrier, polyvinylpyrrolidone, and iron oxide nanoparticles 
could be an ideal approach for the delivery of doxorubicin in cell 
lines [27].

Figure 3: Schematic curve of the size of nano particles 
carrying chitosan, polyvinyl pyrrolidone and iron oxide 

nanoparticles for the release of doxorubicin drug.

Yazdian and colleagues developed a nanocarrier made of 
pyrrolidone, hydroxyapatite, and agarose for delivering the 
drug quercetin to breast cancer cell lines. The nanocarrier had a 
size range of 440-536 nanometers and a dispersion index of 0.4, 
indicating its suitability for drug release. The nanocarrier also had a 
negative surface charge of -28.1 to -29.5, indicating its stability. This 
nanocarrier could be a promising approach for delivering quercetin 
to breast cancer cells [28]. Yazdian and colleagues developed a 
chitosan nanocarrier containing polyvinylpyrrolidone and alumina 
nanoparticles for the release of doxorubicin in MCF-7 cell lines. The 
nanocarrier had an average particle size of 141 nanometers and a 
dispersion index of 0.12, indicating almost mono dispersion. The zeta 
potential was -47mV, indicating the stability of the nanocomposite 
[29]. The interaction of nanocomposites or nanocarrier with the cell 
membrane plays a vital role in determining their biocompatibility. 
In this regard, negatively charged nanocomposites have been found 
to be more biocompatible than positively charged ones. Moreover, 
these nanocomposites also exhibit a longer retention time in the 
bloodstream. These findings indicate that the use of negatively 
charged nanocomposites could be ideal strategy for the controlled 
release of doxorubicin in the cell [30].

In their study, Diez-Pascual and colleagues investigated a 
polyacrylic acid nanocarrier containing polyvinylpyrrolidone, 
gamma alumina nanoparticles, and the anti-cancer drug quercetin 
in breast cancer cell lines. The nanocarrier had an average size of 
402.4nm and a dispersion index of 0.24 [31]. The double emulsion 
method used to fabricate the nanocarrier reduced the particle size. 
A dispersion index below 0.3 is considered suitable for nanocarrier 
design, and in this case, only one peak was observed in the diagram, 
indicating mono dispersion. The zeta potential value was 34.9mV, 
indicating the stability of the nanocarrier. The use of Span 80, a 
surfactant, increased the stability of the nanocarrier in this research 
[32].

Rashedi and colleagues investigated a chitosan (CS) 
nanocarrier containing nano alumina and iron oxide nanoparticles 
for the anticancer drug 5-fluorouracil in breast cancer cell lines. 
The nanocarrier had a monodispersion structure and an average 
hydrodynamic diameter of 468.3 nanometers, which is suitable 
for drug delivery applications. The zeta potential was 48.24mV, 
indicating the stability of the nanocarrier. The dispersion index was 
0.5, indicating proper distribution of the fabricated nanocarrier. The 
high zeta potential value was attributed to the presence of amine 
in the CS structure, indicating appropriate coating of the chitosan 
for nanocarriers. This study suggests that the chitosan nanocarrier 
containing nano alumina and iron oxide nanoparticles could be an 
ideal approach for delivering 5-fluorouracil in MCF-7[33].

In their study, Tiwari and colleagues investigated a nanocarrier 
containing multi-walled carbon nanotubes and carboxyhydrate 
ligand for the release of doxorubicin (MCF-7). The size of the 
nanocarrier was dependent on the type of carbohydrate used, with 
galactose resulting in a size of 204nm, mannose resulting in a size 
of 171nm, and lactose resulting in a size of 157nm. The dispersion 
index of the nanocarrier was 0.21, 0.23, and 0.24 for galactose, 
mannose, and lactose, respectively. The zeta potential value was 
19.7mV for galactose, and 16.6 and 15.9mV for mannose and lactose, 
respectively. These results suggest that the nanocarrier containing 
multi-walled carbon nanotubes and carboxyhydrate ligand could 
be a promising approach for the release of doxorubicin in breast 
cancer cell lines, with the size and surface charge of the nanocarrier 
being dependent on the type of carbohydrate used [34].

Yazdian and colleagues conducted a study on the use of 
chitosan nanocarriers, nanoclay, and nitrogen-containing carbon 
quantum dot nanoparticles as a means of delivering the anticancer 
drug doxorubicin to breast cancer cells. The study found that the 
nanocarrier had a size of 276.80 nanometers and a monodisperse 
distribution. When the nanocarrier was of the same size and shape, 
the scattering distribution was of a single type. The surface charge, 
or zeta potential, was measured at 31.5mV, indicating the stability 
of the nanocarrier. After one month, there was no sign of lumpiness 
in the sample, indicating that the positive zeta potential improved 
drug absorption in the body [35]. In their research, Pourmadadi et 
al. focused on improving the release of the anticancer drug curcumin 
in brain cancer cells using chitosan nanocarriers that contained 
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gelatin and carbon quantum dot nanoparticles. Their findings 
indicated that the nanocarrier had a size of 216.8 nanometers and 
a sharp peak. The zeta potential value of the nanocarrier ranged 
between 25 and 75mV, which is considered suitable for designing 
nanocarriers since it is higher than 20 and indicates that the 
nanocarrier is both stable and has a proper distribution [36].

In their study, Pourmadadi et al. used nanocarriers containing 
carboxymethyl cellulose, gelatin, and organometallic framework 
nanoparticles to enhance the release of quercetin in breast cancer 
cells. The nanocarriers had a negative surface charge of -40.1mV, 
were stable, and had an average particle size of 250nm. The study 
suggests that these nanocarriers could be an effective approach for 
delivering quercetin to breast cancer cells, due to their small particle 
size and negative surface charge. he zeta potential analysis showed 
that the nanocarriers had a negative surface charge of -40.1mV, 
indicating their stability. The absolute value of zeta was above 
30mV, which further confirms the stability of the nanocarriers. This 
suggests that the nanocarriers are less likely to aggregate and are 
more likely to remain stable in biological environments [37-40].

In their study, Pascual et al. investigated a nanocarrier 
consisting of carboxymethyl cellulose, starch with reduced 
graphene oxide nanoparticles, and curcumin for breast cancer 
treatment. The nanocarrier had a size range of 247-455 nanometers 
with a dispersion index of 0.23, indicating monodispersion. The 
use of Span 80 surfactant in the double emulsion method increased 
the size of the nanocarrier, creating a membrane-like layer that 
enhanced stability. The nanocarrier exhibited a surface charge 
ranging from negative 7.8 to positive 82.4mV, with an average of 
-52.6mV, indicating stability due to the presence of the surfactant. 
This is in contrast to other studies where the use of surfactant 80 
resulted in a negative zeta potential [40-44]. Pascual and colleagues 
investigated a nanocarrier containing polyvinyl pyrrolidone, gelatin 
with graphene oxide nanoparticles and quercetin drug for breast 
cancer treatment. The size of the nanocarrier was 468 nanometers, 
with an increase in the hydrodynamic radius observed with each 
added material, indicating proper synthesis and preparation [45]. 
The size of the nanocarrier was suitable for drug release. The zeta 
potential of the nanocarrier was negative 40mV, indicating stability 
due to the negative surface charge of different layers. This negative 
zeta potential also enhances biocompatibility and prolongs the 
nanocarrier’s presence in the bloodstream [46-50].

Nanocarrier chitosan, nanoclay, and nanoparticles of iron 
oxide were investigated for the release of the anticancer drug 
quercetin in breast cancer cell line. The size of the nanocarrier is 
161.3 nanometers and also The value of zeta potential is equal to 
53Mv. The purportedly significant intrinsic worth is credited to the 
existence of amino functionalities in chitosan, which facilitates the 
formation of an appropriate layer for the nanocarrier [51-53]. Parsi 
and colleagues investigated a chitosan nanocarrier, nanohalosite, 
containing graphite carbon nitride nanoparticles for the release 
of the anticancer drug quercetin in breast cancer cells. The 
nanocarrier had a size of 454.65 nanometers, and a dispersion index 

of 0.4, indicating suitable dispersion for drug release applications. 
The zeta potential was 55.23mV, indicating high stability due to 
electrostatic repulsion forces. Zeta potentials above +30mV prevent 
particle oscillation and clumping, while values below 30mV tend to 
cause particle agglomerating [54].

Yazdian and colleagues investigated a chitosan-agarose 
nanocarrier containing gamma alumina nanoparticles for the 
release of the 5-fluorouracil (MCF-7). The nanocarrier had a size 
of 272 nanometers, and a zeta potential value of 67 millivolts. A 
zeta potential value above 30mV is considered quite stable, and 
sufficient electrostatic repulsion ensures that particle aggregation 
will not be a problem for the nanocarrier [55-60].

In their study, Karami et al. utilized DLS analysis to assess 
the size distribution and polydispersity of the nanoparticles. The 
nanoparticles had an average diameter of 227.3nm, ranging from 
160 to 320nm. The low polydispersity value of 0.24 suggests 
a monodisperse system well-suited for drug delivery. The zeta 
potential measurements revealed a mean value of -37.85mV, 
indicating excellent stability of the nanocarrier. The negative 
charge of the CUR drug enhances its biocompatibility and 
facilitates efficient clearance by macrophages. Furthermore, the 
slow movement of the nanocarriers in the bloodstream makes 
them highly suitable for drug delivery applications [61]. Yazdian 
and colleagues designed a chitosan-agarose nanocarrier containing 
iron oxide nanoparticles and loaded it with the drug curcumin for 
research on drug release in breast cancer cells. The nanocarrier had 
a size of 279 nanometers, indicating potential for easy transport 
and homogeneous mixing. The zeta potential was 48mV, indicating 
stability in the bloodstream [58-61].

Conclusion
Zeta potential is a crucial parameter that measures the surface 

charge of nanoparticles and influences their stability and behavior 
in the body. For designing nanocarriers, a zeta potential range of -30 
to +30mV is considered ideal as it provides stability and longevity in 
the bloodstream. This ensures that nanocarriers remain intact and do 
not aggregate or break down, maximizing their effectiveness. Some 
studies suggest that a zeta potential exceeding 30mV contributes 
to the stability of nanocarriers by creating electrostatic repulsion 
forces that prevent particle clumping. Particle size is another 
important factor in nanocarrier design [62]. Nanocarriers with a 
size below 200nm can enhance drug distribution and penetration 
into cancerous tumor tissue. Smaller particles can more easily 
navigate through the bloodstream and reach their targeted areas. 
Negatively charged nanocarriers are believed to have prolonged 
circulation in the bloodstream compared to positively charged 
ones. The negative charge slows down their movement, allowing 
for extended interaction with the body. Surfactant 80, commonly 
used in nanocarrier production, has been found to generate a 
negative zeta potential in many studies. Utilizing Surfactant 80 can 
thus increase the stability of nanocarriers by promoting a negative 
zeta potential. In conclusion, the research outcomes indicate that 
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the examination of treatment methods, particularly the utilization 
of nanocarriers for drug delivery, has the potential to significantly 
enhance cancer treatment. The development of monodisperse 
nanocarriers with desirable characteristics, such as a narrow 
size distribution and good stability, offers a promising avenue for 
improving treatment outcomes. By effectively delivering anticancer 
drugs, such as CUR, these nanocarriers can enhance treatment 
efficacy while minimizing adverse effects. Additionally, the ability 
of nanocarriers to efficiently navigate through the bloodstream 
enables targeted drug delivery, further enhancing the effectiveness 
of cancer treatment. Therefore, through the exploration and 
implementation of innovative treatment methods like nanocarriers, 
cancer treatment can be enhanced by improving drug delivery, 
minimizing side effects, and optimizing therapeutic outcomes.
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