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Abstract

Nanotechnology is one of the most attractive and innovative branches of research with significant 
opportunitiesfor new developments in different branches of science. In recent years, medical physics 
has become one of the main branches of nanotechnology research, and in the future, medical science 
can greatly benefit from this technology. The use of nanotechnology in the treatment, diagnosis 
and prevention of treatment in the recent decades has attracted the attention of researchers. The 
purpose of this article is to present new technologies and applications of nanotechnology in the 
field of medical physics and review the future of this technology.
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This innovative delivery method may be a promising technology to respond to the challenges posed by drug 
delivery when loaded with a gene or agent. Nanoparticles can become Nano scale tablets that can effectively 
treat problem illnesses like cancer. This paper summarizes the different types of nanoparticle drug delivery 
systems and their potential therapeutic applications. This article also provides a closer look at the progress of 
the current challenges and the future direction of nanoparticles in drug delivery systems. The given medica-
tion is released for very specific purposes, such as minimized targets in the delivery system, for much smaller 
purposes. It is highly expected that these small drug delivery systems can be realized through advances 
in nano-biotechnology. Integration of nanotechnology products, including nanoparticles, with therapeutic 
agents has just been a new therapeutic trend that would otherwise be Is not possible [5-7].

With the development of nanotechnology, in recent years, new delivery methods for nanoscience have been 
widely recognized. Nanoparticles (an evolutionary state of Nano science) are increasingly being considered 
as potential candidates for the delivery of therapeutic agents safely into a targeted compartment in a tissue 
organ or specific cells. These particles are colloid structures with diameters smaller than 1000nm and can 
therefore penetrate the internal organs through small capillaries [1-4].

The present study is a review of the type of validity that is performed through search of authoritative 
scientific databases such as Pubmed and Scopus, Google scholar, PubMed using the key words of 
nano technology, modern medicine, medical physics, therapeutic methods, methods diagnosis and 
prevention methods are the latest information.

Materials and Methods

Nanotechnology has the capability to apply in a variety of medical and medical engineering and 
medical physics applications. Nano-based carriers and nano adjuvants have shown great potential 
in the vaccine sector and they will undoubtedly play a major role in the future. Recent achievements 
indicate that nanoparticles can be used in diagnostic procedures, kits, biomass and magnetic imaging. 
Recently, nanotechnology has focused on new methods and alternatives to carrying and delivering 
drugs and increasing their efficacy in the treatment of various types of cancer. Also, in the treatment 
of cancer tumors, nanoparticles, due to increased absorption dose, played an important role in the 
treatment cycle in new radiotherapy techniques.

Results

Nanotechnology is the source of new materials that provide many opportunities for new 
developments. It offers various branches of medical science and medical physics. Currently, this 
technology focuses on new and developing methods for the prevention, diagnosis and treatment of 
various diseases, especially the diagnosis and treatment of cancer.

Conclusion

Introduction
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Nanoparticles can be defined as colloidal systems with a diameter of less than 1000nm. Recently, many 
therapeutic agents, including small molecules of proteins, DNA and peptides have been developed into 
strong and complex factors. By using traditional delivery methods such as oral and injectable methods for 
treating diseases, these agents can be useless and toxic. In common oral doses, these agents often disappear 
during intestinal transmission or inadequate absorption, resulting in In addition to uncontrolled levels, these 
factors can be useless and toxic. In common oral doses, these agents are often destroyed during intestinal 
transfusion or inadequate absorption, resulting in ineffective, in addition to uncontrolled levels, these factors 
can lead to aggregation [8-11]

Consequently, it can damage the body, however, the connection of these small therapeutic agents to nano-
particles may divert many of these challenges to the delivery and production of pills. Drug Delivery Sys-
tems Nanoparticles, due to their small size, can penetrate the width of barriers through small capillaries to 
individual cells for effective drug accumulation in target sites. Unezaki et al., 1996 Hobbes et al., 1998 this 
reduces the toxicity of the treatment agent, reducing the side effects of the medicine and increasing the ef-
fectiveness of the treatment [12-15].

Also, therapeutic agents can be loaded into nanoparticles that are not recognized by the immune system. 
This tacit state has been implicated as potential candidates for the delivery of antiviral drugs as a target for 
an infected human immunodeficiency virus (HUV). Schaffer et al., 1992, Nano particles using a number 
of materials, including polymers of permeated metals and ceramics they are based on their manufacturing 
method and materials, these particles can have different shapes and sizes with distinct properties. In this 
paper, nanoparticles are classified according to their materials, and are briefly presented with some potential 
uses as drug carriers. This paper also highlights recent developments and challenges that underpin these new 
nano-scale delivery systems [13-16].

Collect and summarize information from databases PubMed and Google Scholar. Articles research and 
review using MeSH pattern from: Nanoparticles, Cancer, Diagnostic Methods, Therapeutic Methods, Na-
notechnology, Tumor imaging, magnetic nanoparticles, biomarkers, methods Diagnosis and treatment of 
cancer using nanoparticles and nanoparticles. In this study, different categories of nanoparticles were stud-
ied. In other studies, the nanoparticles are classified into organic and inorganic groups in the organic matter 
category. Organic molecules are the main component of nanoparticle synthesis, and in mineral categories, 
metals (iron-gold, etc.), and Mineral elements play a major role in the structure of the nanoparticle.

Material and Methods

Liposomes, dendrimers, carbon nanotubes, solid nanoparticles, polymers are placed in organic particles, and 
inorganic nanoparticles have a central core of mineral and metal elements that are covered by an organic 
coating. These nuclei have fluorescence, magnetic, and electrical properties. In another category, the nano-
particles are made of macromolecular or polymeric materials, natural or synthetic, which, according to their 
manufacturing method, are classified into two (Nanocapsules) and nanospheric nanocapsules (Nanosphere) 
types. Structural nanocapsules are cases in which the drug is placed in the center of the compartment and 
surrounded by a polymeric layer. Nanospheres are matrix systems in which the drug and polymer are either 
homogeneously dispersed or absorbed on the surface. Polymers used as nanoparticles are associated with
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Discussion

Its release systems based on nanotechnology have a dramatic effect on cancer [29,30]. Advances in bio-
materials and bio-engineering-engineering are contributing to new approaches to nanoparticles that may 
create a new window in improving cancer patients. Nanotechnology in the drug release system has had a 
great impact on the selection of cancer cells, the release of targeted drugs, and overcoming the limitations 
of conventional chemotherapy. In the meantime, polymer nanoparticles are organized in the carriers of 
anti-cancer nanomaterial’s due to the process of easy production, biocompatibility and biodegradability[10]. 
Although the loading of hydrophilic compounds is still subject to limitations, but due to the diversity of 
nanoparticle structures, it is possible to encapsulate various molecules. . In the meantime, in order to detect

drugs that have a specific therapeutic goal for a specific disease, including cancer, which are combined with 
nano-mediums in two ways. 1: The drug in the nanoscale is incubated. 2: The drugs are absorbed on the 
nanoparticles of the conjugate (chemical bond).

Polymer carriers are very much considered in the last few decades due to their multiple functions and abil-
ity to function. In general, polymer nanoparticles are small in size small colloidal systems where the drug is 
either physically dispersed or dissolved or chemically bonded to their main polymer chains. The advantages 
of using polymer nanoparticles as pharmaceutical nanomaterial’s is that solubility and drug stability increase. 
Therefore, polymer nanoparticles are among the most widely used drug release systems. So far, different 
polymers have been investigated according to their properties, and some of them are mentioned [17-20].

Poly (lactic-co-glycolic acid) polymer is one of the most successful polymers used for drug release. Due to 
some advantages such as: biocompatibility, drug compatibility, mechanical properties, process easy produc-
tion, as well as its hydrolysis, leads to the formation of monomers of lactic acid and glycolic acid metabolites, 
and these two monomers are androgens, and are easily associated with PLGA with a systemic insufficiency 
of systemic metabolism through the body and through the metabolic cycle of metabolic syndrome. The 
destruction of the PLGA protects nanoparticles and increases their stability. These systems also have some 
disadvantages, including low drug loading for many medications [25-28].

Findings

Proteins are very good sources of natural materials for the production of nanoparticle systems. Various pro-
teins such as gelatin and albumin and curcumin are widely used to deliver the drug. With the mental design 
of the protein nanoparticles, based on their behavior in a microscopic environment and based on cancerous 
tumor cells, improving the efficacy and safety of cancer treatment can be promising. In addition, protein 
nanoparticles that are capable of carrying diagnostic and therapeutic material are currently considered for 
effective cancer management. Although the use of protein nanoparticles for treatment now brings exciting 
results and further benefits in the future, performance comparisons and therapeutic efficiencies, proteins and 
other delivery systems still have defects and represent (Human serum) is a further study in this field [21-24].

The cost of production and the problem of increasing the scale. Placing a relatively low drug-loaded drug, 
the PLGA drug, is probably the main barrier to the use of nanoparticles in clinical trials [1-4].
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This great idea, which can only be diagnosed, treated, and reported by the injection of an agent about the 
efficacy of the treatment, is only possible with the help of nanotechnology.

cancer at an early stage, scientists must be able to detect molecular changes (even if they have a small per-
centage of cells). This means the very high sensitivity of the method used. In the meantime, the ability of 
nanostructures to enter cells and analyze them is promising to do this [30].

In fact, the use of nanotechnology in medicine in terms of timely identification and root cause cancer is the 
focus of research worldwide. Nanotechnology can help to bring about fundamental changes in how to deal 
with cancer cases and their caregivers. Most biodegradable processes, such as those that lead to cancerous 
cells, are formed on a nano-scale. For cancer researchers, the ability to achieve nano-scale devices into living 
cells provides the possibility of gaining unrivaled knowledge both for the clinical domain and for the core 
sciences[31]. Nano-scale devices can be a decisive technology that can provide personal cancer treatment, 
that is, a cancer patient who receives drugs that are specifically related to the specific genetic and molecular 
characteristics of a specific cancer. Nanotechnology can also provide opportunities to prevent further cancer 
progression. For example, nano-scale devices can be used to prevent the development of breast cancer. Na-
noscopes provide the ability to detect very small cancer tumors (including about 100,000 cancer cells)[32].

Nanoparticles and nanotechnologies play a crucial role in transforming knowledge into useful clinical ad-
vances in the detection and treatment of cancer cells, which will revolutionize the process of diagnosis and 
treatment and ultimately cancer prevention. The use of these nanoparticles as drugs and for the treatment of 
malignant cancer cells does not have any effect on the cells and tissues of the body. Once these nanoparticles 
arrive at the tumors, the drugs are activated by narrow laser light strips. These nanoparticles are also able to 
determine the effect of treatment on malignant cells [34].

Use of Nanoparticles in the Treatment of Cancer Cells

The current brain does not have this diagnostic power, and cancerous tumors that are identifiable with these 
devices generally need to carry several billion cancerous cells and are in critical stages. Nanotechnology of-
fers a plan to integrate research into the structure and function of proteins and how they interact with cells 
within cells, along with other scientific studies, and from this duct finds out the causes of cancer incidence 
at the molecular level. With regard to the above, it is anticipated that nanoscience technology will promise 
significant advances in early detection, molecular imaging, assessment of effective treatment, targeted and 
multifunctional therapy, and prevention and control of cancer [33].

One of the most promising applications of nanoparticles is to use them to simultaneously perform two 
tumor diagnostic procedures and deliver the drug to the tumor. Nanoparticles used to treat cancer are 
divided into the following groups:

** Nanoparticles are small cavities that allow the passage of only one DNA strand and are used to investigate 
DNA changes in cancer.
** Quantum dots are also used to increase the sensitivity of cancer diagnostic laboratory methods. Also, 
daisies facilitate drug delivery.



Omid Talaee, et al. (2019). New Methods for Applications of Nanoparticles in Medical Physics: Diagnosis 
and Treatment. CPQ Medicine, 5(6), 01-09.

Omid Talaee, et al., CPQ Medicine (2019) 5:6 Page 6 of 9

Conclusion

In fact, targeting cancer tumors requires the binding of molecules identifying magnetic nanoparticles to 
specifically identify cancerous cells and accumulate in the site. In the near future, nanotechnology could 
provide early detection of cancer and delivery of anticancer agents to the tumors discovered simultaneously. 
In fact, this technology plays a decisive role in cancer treatment and can provide opportunities to prevent 
further cancer progression.

These molecules have a high potential for simultaneous identification and treatment, and at the same time 
they have a wide range of factors that allow them to connect therapeutic agents or other active molecules.

** Nano-shells are a structure with a central core that is covered with a thin membrane of a metal such as 
gold, and it is possible to use thermal imaging or photocells using a laser and delivering energy to Nano 
sheets in a tumor, or it is used for wound healing. This technique has been implemented by Rice University 
researchers in animal models.

Another use of magnetic nanoparticles is to use it to transfer DNA into the cell, imaging MRI, treating 
cancer masses with the help of therapeutic therapy, hyper thermia, magnetic separation of materials, and 
use in tissue engineering. With the accumulation of magnetic particles in cancerous tissue, tumor detection 
is greatly facilitated by the use of MRI and in addition, these particles can be used as carriers of anticancer 
drugs [16-18].

In fact, iron oxide particles of Fe 304 (magnetite) are particularly important due to their compatibility with 
biological systems [30,31].

** The group is a magnetic particle of iron, which is one of the main magnetic nanoparticles in iron oxide. 
The most important advantage of using these particles is a size smaller than 100nm.

With the help of a magnetic field, these particles can be directed to a specific area, which facilitates imag-
ing to detect and treat cancer. Due to these characteristics, magnetic nanoparticles have many medical ap-
plications. For example, labeled cells are used to observe and track, isolate or photograph cells. Cells can be 
labeled with magnetic particles, such as for observing and tracking stem cells through MRI [27,28].

Acknowledgment

We would like to express our special thanks to Mr. Reza Rahimi for search library databases in prestigious 
journals and editors of this article.

Bibliography

1. Siegel, R., Naishadham, D. & Jemal, A. (2012). Cancer statistics, 2012. CA Cancer J Clin., 62(1), 10-29.

2. Boyle, P. & Langman, J. (2000). ABC of colorectal cancer: Epidemiology. BMJ: British Medical Journal, 
321(7264), 805.

https://www.ncbi.nlm.nih.gov/pubmed/22237781
https://www.ncbi.nlm.nih.gov/pubmed/11009523
https://www.ncbi.nlm.nih.gov/pubmed/11009523


Omid Talaee, et al. (2019). New Methods for Applications of Nanoparticles in Medical Physics: Diagnosis 
and Treatment. CPQ Medicine, 5(6), 01-09.

Omid Talaee, et al., CPQ Medicine (2019) 5:6 Page 7 of 9

13. Cuenca, A. G., Jiang, H., Hochwald, S. N., Delano, M., Cance, W. G. & Grobmyer, S. R. (2006). 
Emerging implications of nanotechnology on cancer diagnostics and therapeutics. Cancer, 107(3), 459-466.

3. Foldvari, M. (2012). HPV infections: can it be eradicated using nanotechnology? Nanomedicine, 8(2), 
131-135.

4. Meshkat, Z. (2007). Designing and construcion of an expression vector containing the fusion gene of 
HPV16 E7 immunologic region and HSP70 and evaluation of immune responses in BALB/c vaccinated 
mice. [PhD Thesis]. Iran. Faculty of Medicine, Tarbiat Modarres University (Persian).

8. Ghittoni, R., Accardi, R., Hasan, U., Gheit, T., Sylla, B. & Tommasino, M. (2010). The biological proper-
ties of E6 and E7 oncoproteins from human papillomaviruses. Virus Genes, 40(1), 1-13.

6. Meshkat, Z., Soleimanjahi, H., Mahmoudi, M., Mirshahabi, H., Hassan, Z. M., Ghaffari, S. R., et al. 
(2007). Determination of human papillomavirus type 16 genotype and construction of cloning vector 
pTZ57R encoding HPV16 E7gene. Saudi Med J., 28(10), 1511-1515.

5. Burd, E. M. (2003). Human papillomavirus and cervical cancer. Clinical microbiology reviews, 16(1), 1-17.

7. Meshkat, Z., Hassan, Z. M., Soleimanjahi, H., Mahmoodi, H., Mirshahabi, H. & Langeroudi, M. F. 
(2006). Detection of human papilloma viruses type 16 and 18 by PCR and RFLP in paraffin-embedded 
cervical cancer tissue specimens. Arch RaziInstit., 61(3), 159-187.

9. Mirshahabi, H., Soleimanjahi, H., Pourpak, Z., Meshkat, Z. & Hassan, Z. M. (2012). Production of hu-
man papilloma virustype 16 e6 oncoprotein as a recombinant protein in eukaryotic cells. Iran J Cancer Prev., 
5(1), 16-20.

10. Kievit, F. M. & Zhang, M. (2011). Cancer nanotheranostics: improving imaging and therapy by targeted 
delivery acrossbiological barriers. Adv Mater., 23(36), H217-47.

11. Downs, L. (2011). Advances in cervical cancer treatment. Gynecol Oncol., 121(3), 431-433.

12. Rose, P. G., Bundy, B. N., Watkins, E. B., Thigpen, J. T., Deppe, G., Maiman, M. A., et al. (1999). Con-
current cisplatin-basedradiotherapy and chemotherapy for locally advanced cervical cancer. N Engl J Med., 
340(15), 1144-1153.

14. Dizaj, S. M., Lotfipour, F., Barzegar-Jalali, M., Zarrintan, M. H. & Adibkia, K. (2014). Antimicrobial 
activity of the metals and metal oxide nanoparticles. Materials Sci Eng C Mater Biol Appl., 44, 278-284.

15. Zhang, L., Gu, F. X., Chan, J. M., Wang, A. Z., Langer, R. S. & Farokhzad, O. C. (2008). Nanoparticles 
in medicine: therapeutic applications and developments. Clin Pharmacol Ther., 83(5), 761-769.

16. Zeng, X., Tao, W., Mei, L., Huang, L., Tan, C. & Feng, S. S. (2013). Cholic acid-functionalized 
nanoparticles of star-shaped PLGA-vitamin E TPGS copolymer for docetaxel delivery to cervical cancer. 
Biomaterials, 34(25), 6058-6067.

https://www.ncbi.nlm.nih.gov/pubmed/16795065
https://www.ncbi.nlm.nih.gov/pubmed/16795065
https://www.ncbi.nlm.nih.gov/pubmed/22101106
https://www.ncbi.nlm.nih.gov/pubmed/22101106
https://www.ncbi.nlm.nih.gov/pubmed/19838783
https://www.ncbi.nlm.nih.gov/pubmed/19838783
https://www.ncbi.nlm.nih.gov/pubmed/17914510
https://www.ncbi.nlm.nih.gov/pubmed/17914510
https://www.ncbi.nlm.nih.gov/pubmed/17914510
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC145302/
http://archrazi.areeo.ac.ir/article_103796.html
http://archrazi.areeo.ac.ir/article_103796.html
http://archrazi.areeo.ac.ir/article_103796.html
https://www.ncbi.nlm.nih.gov/pubmed/25780534
https://www.ncbi.nlm.nih.gov/pubmed/25780534
https://www.ncbi.nlm.nih.gov/pubmed/25780534
https://www.ncbi.nlm.nih.gov/pubmed/21842473
https://www.ncbi.nlm.nih.gov/pubmed/21842473
https://www.ncbi.nlm.nih.gov/pubmed/21601107
https://www.ncbi.nlm.nih.gov/pubmed/10202165
https://www.ncbi.nlm.nih.gov/pubmed/10202165
https://www.ncbi.nlm.nih.gov/pubmed/10202165
https://www.sciencedirect.com/science/article/pii/S0928493114005165
https://www.sciencedirect.com/science/article/pii/S0928493114005165
https://www.ncbi.nlm.nih.gov/pubmed/17957183
https://www.ncbi.nlm.nih.gov/pubmed/17957183


Omid Talaee, et al. (2019). New Methods for Applications of Nanoparticles in Medical Physics: Diagnosis 
and Treatment. CPQ Medicine, 5(6), 01-09.

Omid Talaee, et al., CPQ Medicine (2019) 5:6 Page 8 of 9

26. Coradeghini, R., Gioria, S., Garcia, C. P., Nativo, P., Franchini, F., Gilliland, D., et al. (2013). Size-
dependent toxicity and cell interaction mechanisms of gold nanoparticles on mouse fibroblasts. Toxicol Lett., 
217(3), 205-216.

17. Wang, A. Z., Bagalkot, V., Vasilliou, C. C., Gu, F., Alexis, F., Zhang, L., et al. Superparamagnetic iron 
oxide nanoparticle-aptamer bioconjugates for combined prostate cancer imaging and therapy. Chem Med 
Chem., 3(9), 1311-1315.

21. Yigit, M. V., Moore, A. & Medarova, Z. (2012). Magnetic nanoparticles for cancer diagnosis and therapy. 
Pharm Res., 29(5), 1180-1188.

19. Yildiz, I., Shukla, S. & Steinmetz, N. F. (2011). Applications of viral nanoparticles in medicine. Curr 
Opin Biotechnol., 22(6), 901-908.

18. Bakhtiary, Z., Saei, A. A., Hajipour, M. J., Raoufi, M., Vermesh, O. & Mahmoudi, M. Targeted super-
paramagnetiiron oxide nanoparticles for early detection of cancer: possibilities and challenges. Nanomedi-
cine, 12(2), 287-307.

20. Latorre, M. & Rinaldi, C. (2009). Applications of magnetic nanoparticles in medicine: magnetic fluid 
hyperthermia. P R Health Sci J., 28(3), 227-238.

22. Wahajuddin & Arora, S. (2012). Superparamagnetic iron oxide nanoparticles: magnetic nanoplatforms 
as drug carriers. Int J Nanomedicine., 7, 3445-3471.

23. Mahmoudi, M., Sant, S., Wang, B., Laurent, S. & Sen, T. (2011). Superparamagnetic iron oxide nano-
particles (SPIONs): development, surface modification and applications in chemotherapy. Adv Drug Deliv 
Rev., 63(1-2), 24-46.

24. Veiseh, O., Gunn, J. W. & Zhang, M. (2010). Design and fabrication of magnetic nanoparticles for tar-
geted drug deliver and imaging. Adv Drug Deliv Rev., 62(3), 284-304.

25. Gonzalez-Rubio, G., Guerrero-Martinez, A. & Liz-Marzan, L. M. (2016). Reshaping, fragmentation, 
and assembly of gold nanoparticles assisted by pulse lasers. Acc Chem Res., 49(4), 678-686.

27. Thekkek, N. & Richards-Kortum, R. (2008). Optical imaging for cervical cancer detection: solutions for 
a continuingglobal problem. Nat Rev Cancer., 8(9), 725-731.

28. Samberg, M. E., Oldenburg, S. J. & Monteiro-Riviere, N. A. (2010). Evaluation of silver nanoparticle 
toxicity in skin invivo and keratinocytes in vitro. Environ Health Perspect., 118(3), 407-413.

29. Makadia, H. K. & Siegel, S. J. (2011). Poly Lactic-co-glycolic acid (PLGA) as biodegradable controlled 
drug deliverycarrier. Polymers, 3(3), 1377-1397.

https://www.ncbi.nlm.nih.gov/pubmed/23246733
https://www.ncbi.nlm.nih.gov/pubmed/23246733
https://www.ncbi.nlm.nih.gov/pubmed/23246733
https://www.ncbi.nlm.nih.gov/pubmed/18613203
https://www.ncbi.nlm.nih.gov/pubmed/18613203
https://www.ncbi.nlm.nih.gov/pubmed/18613203
https://www.ncbi.nlm.nih.gov/pubmed/22274558
https://www.ncbi.nlm.nih.gov/pubmed/22274558
https://www.ncbi.nlm.nih.gov/pubmed/21592772
https://www.ncbi.nlm.nih.gov/pubmed/21592772
https://www.ncbi.nlm.nih.gov/pubmed/26707817
https://www.ncbi.nlm.nih.gov/pubmed/26707817
https://www.ncbi.nlm.nih.gov/pubmed/26707817
https://www.ncbi.nlm.nih.gov/pubmed/19715115
https://www.ncbi.nlm.nih.gov/pubmed/19715115
https://www.ncbi.nlm.nih.gov/pubmed/22848170
https://www.ncbi.nlm.nih.gov/pubmed/22848170
https://www.ncbi.nlm.nih.gov/pubmed/20685224
https://www.ncbi.nlm.nih.gov/pubmed/20685224
https://www.ncbi.nlm.nih.gov/pubmed/20685224
https://www.ncbi.nlm.nih.gov/pubmed/19909778
https://www.ncbi.nlm.nih.gov/pubmed/19909778
https://www.ncbi.nlm.nih.gov/pubmed/27035211
https://www.ncbi.nlm.nih.gov/pubmed/27035211
https://www.ncbi.nlm.nih.gov/pubmed/19143057
https://www.ncbi.nlm.nih.gov/pubmed/19143057
https://www.ncbi.nlm.nih.gov/pubmed/20064793
https://www.ncbi.nlm.nih.gov/pubmed/20064793
https://www.ncbi.nlm.nih.gov/pubmed/22577513
https://www.ncbi.nlm.nih.gov/pubmed/22577513


Omid Talaee, et al. (2019). New Methods for Applications of Nanoparticles in Medical Physics: Diagnosis 
and Treatment. CPQ Medicine, 5(6), 01-09.

Omid Talaee, et al., CPQ Medicine (2019) 5:6 Page 9 of 9

30. Saengkrit, N., Sanitrum, P., Woramongkolchai, N., Saesoo, S., Pimpha, N., Chaleawlert -umpon, S., et 
al. The PEI introduced CS shell/PMMA core nanoparticle for silencing the expression of E6/E7 oncogenes 
in humancervical cells. Carbohydr Polym., 90(3), 1323-1329.

34. Nguyen, D. H. (2017). Potential 5-fluorouracil encapsulated mPEG-Chitosannanogels for controlling 
drug release. J Adv Med Pharm Sci., 12(4), 1-7.

32. Siegel, R. L., Miller, K. D. & Jemal, A. (2016). Cancer statistics, 2016. CA Cancer J Clin., 66(1), 7-30.

31. Sekhar, E. C., Reddy, P. R. S., Rao, K. K. & Raju, R. R. (2014). Development of Pectinpoly(vinyl pyr-
rolidone) blend micro beads for controlled release of 5-Fluorouracil. Int J Drug Deliv., 6(2), 194-203.

33. Da Silva-Buzanello, R. A., De Souza, M. F., De Oliveira, D. A., Bona, E., Leimann, F. V., Cardozo Filho, 
L., et al. Preparation of curcumin-loaded nanoparticles and determination of the antioxidant potential of 
curcumin after encapsulation. Polímeros, 26(3), 207-214.

https://www.ncbi.nlm.nih.gov/pubmed/22939347
https://www.ncbi.nlm.nih.gov/pubmed/22939347
https://www.ncbi.nlm.nih.gov/pubmed/22939347
http://www.journalrepository.org/media/journals/JAMPS_36/2017/Apr/Nguyen1242017JAMPS32493.pdf
http://www.journalrepository.org/media/journals/JAMPS_36/2017/Apr/Nguyen1242017JAMPS32493.pdf
https://www.ncbi.nlm.nih.gov/pubmed/26742998
http://www.revistapolimeros.org.br/doi/10.1590/0104-1428.2246
http://www.revistapolimeros.org.br/doi/10.1590/0104-1428.2246
http://www.revistapolimeros.org.br/doi/10.1590/0104-1428.2246

