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Abstract

Pharmaceutical nanotechnology is the instigative, fleetly arising branch of medical wisdom
that deals with employing nanoscale accoutrements as medicine delivery and/ or individual
tools. As medicine delivery tools, nano- delivery systems can be used to enhance the point-
specific, targeted delivery of precise drugs. Artificial intelligence(Al) and nanotechnology are
two several fields that are necessary in realizing the thing of perfection drug acclimatizing the
stylish treatment for each cancer case. Recent conversion between these two fields is enabling
better case data accession and bettered design of nanomaterials for perfection cancer drug.
Individual nanomaterials are used to assemble a case-specific complaint profile, which is also
abused, through a set of remedial nanotechnologies, to ameliorate the treatment outgrowth.
Still, high intratumor and interpatient heterogeneousness make the rational design of individual
and remedial platforms, and analysis of their affair, extremely delicate. Integration of Al
approaches can bridge this gap, using pattern analysis and bracket algorithms for bettered
individual and remedial delicacy. Nanomedicine design also benefits from the operation of Al,
by optimizing material parcels according to prognosticated relations with the target medicine,
natural fluids, vulnerable system, vasculature, and cell membranes, all affecting remedial
efficacy. Then, abecedarian generalities in Al are described and the benefactions and pledge of
nanotechnology coupled with Al to the future of perfection cancer drug are reviewed.
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INTRODUCTION

Cancer is a complex disease characterized by uncontrolled cell growth and the potential to spread to
other parts of the body. It is one of the leading causes of death worldwide, and traditional cancer
treatments such as chemotherapy and radiation therapy often have significant side effects and
limited efficacy. In recent years, there has been a growing interest in developing precision medicine
approaches to improve cancer diagnosis and treatment outcomes.

Precision cancer medicine aims to tailor treatment strategies to the individual characteristics of each
patient's tumor. This includes understanding the genetic and molecular makeup of the tumor, as well
as the unique characteristics of the patient's immune system. By gaining a deeper understanding of
the specific factors driving a patient's cancer, clinicians can develop personalized treatment plans
that are more effective and have fewer side effects™.

Artificial intelligence (Al) and nanotechnology are two rapidly advancing fields that hold great
promise for advancing precision cancer medicine. Al algorithms have the ability to analyze vast
amounts of data, including genetic information, medical records, and treatment outcomes, to identify
patterns and generate insights that can aid in cancer diagnosis, prognosis, and treatment selection.
Machine learning algorithms can also help predict response to different therapies and assist in
identifying potential drug targets'?.

Nanotechnology involves the manipulation and control of materials at the nanoscale, typically
between 1 and 100 nanometers. This field offers opportunities to develop novel approaches for
cancer detection, imaging, and targeted drug delivery. Nanoparticles can be engineered to
specifically target cancer cells while sparing healthy tissues, enhancing the efficacy of treatment
while minimizing side effects®® 4,

Integrating Al and nanotechnology in precision cancer medicine has the potential to revolutionize
cancer care. By combining Al's data analysis capabilities with nanotechnology's targeted delivery
systems, researchers and clinicians can develop more accurate diagnostic tools, better treatment
selection algorithms, and innovative therapeutic approaches. This integration can enable earlier
detection, more precise tumor characterization, improved treatment planning, and enhanced
monitoring of treatment responsel™ ©.

However, challenges exist in integrating Al and nanotechnology into clinical practice. Ethical
considerations, data privacy concerns, regulatory frameworks, and the need for interdisciplinary
collaboration are among the key issues that must be addressed. Additionally, ensuring the
accessibility and affordability of these advanced technologies for all patients is crucial.

The integration of Al and nanotechnology holds great potential for advancing precision cancer
medicine. By harnessing the power of Al algorithms and nanoscale engineering, we can improve
cancer diagnosis, develop targeted therapies, and enhance patient outcomes. Continued research,
innovation clinical practice and ultimately improving the lives of cancer patientst®

Role of machine learning and predictive modeling in cancer diagnosist® *

Machine learning algorithms, data analysis, and predictive modeling play crucial roles in cancer
diagnosis, treatment planning, and personalized medicine. Here’s how they contribute to each of
these areas:
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1. Cancer diagnosis:

Machine learning algorithms can analyze medical images (such as mammograms, CT scans, and
MRIs) and identify patterns or abnormalities that may indicate the presence of cancer. These
algorithms learn from large datasets to detect subtle features that may be missed by human
observers, leading to earlier and more accurate diagnoses.

Data analysis techniques enable the integration of various patient data, including medical history,
genetic information, and biomarker profiles. By examining these datasets, algorithms can identify
correlations and patterns that aid in the diagnosis of specific cancer types and subtypes.

2. Treatment planning:

- Machine learning algorithms analyze large volumes of patient data, including clinical records,
genomic profiles, and treatment outcomes, to identify patterns and associations. By integrating this
information, algorithms can generate treatment recommendations based on the likelihood of
response and potential side effects.

Personalized medicine is facilitated by machine learning algorithms that consider patient-specific
factors, including genetic variations, molecular profiles, and comorbidities. These algorithms can
suggest targeted therapies tailored to an individual's unique characteristics, optimizing treatment
efficacy.

3. Personalized medicine:

Machine learning algorithms analyze large-scale genomic and molecular datasets to identify genetic
variations, mutations, and biomarkers associated with specific cancer types. This information is used
to stratify patients into subgroups with distinct characteristics, enabling personalized treatment
approaches.

Predictive modeling leverages machine learning to develop models that predict treatment outcomes
based on patient-specific factors, including genetic information and clinical variables. These models
aid in selecting the most appropriate treatment options for individual patients, considering their
predicted response and potential side effects.

Case studies

Here are some specific examples and case studies that highlight the role of machine learning
algorithms, data analysis, and predictive modeling in cancer diagnosis, treatment planning, and
personalized medicine:

1. Cancer diagnosis:

- Case study: In 2020, a study published in Nature Medicine demonstrated the use of machine
learning algorithms to detect breast cancer in mammograms. The algorithm, trained on a large
dataset of mammograms, achieved higher accuracy in detecting breast cancer compared to human
radiologists.

- Example: Google’s DeepMind developed an Al system called “DeepMind Health” that used
machine learning algorithms to analyze retinal scans and identify early signs of diabetic retinopathy,
which can be an indicator of other cancers. This technology has the potential to improve early
detection and diagnosis.™*!
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2. Treatment planning:

- Case study: In a study published in The Lancet Oncology in 2021, researchers used machine
learning algorithms to analyze clinical and genomic data from patients with advanced non-small cell
lung cancer. The algorithms accurately predicted patient responses to immunotherapy, assisting
clinicians in selecting the most appropriate treatment options.

- Example: IBM Watson for Oncology is an Al-powered system that analyzes patient data,
medical literature, and treatment guidelines to assist oncologists in treatment planning. The system
provides evidence-based recommendations for personalized cancer care, helping clinicians make
informed decisions.4%!

3. Personalized medicine:

- Case study: The MyPathway clinical trial, conducted by Genentech, utilized machine learning
algorithms to match patients with rare cancer types to targeted therapies based on genomic profiling.
The algorithms analyzed the genetic alterations of each patient’s tumor and compared them to a
large database of known cancer-related mutations to identify potential treatment options.

- Example: Memorial Sloan Kettering Cancer Center developed a machine learning algorithm

called “MSK-IMPACT” that analyzes genomic data from patients with various cancer types. This
algorithm helps identify therapeutic targets and matches patients with appropriate clinical trials or
targeted therapies based on their genomic profiles.
These examples illustrate the potential of machine learning algorithms, data analysis, and predictive
modeling in cancer medicine. They demonstrate how these technologies can improve diagnostic
accuracy, aid in treatment planning, and enable personalized approaches by leveraging large datasets
and patterns to provide valuable insights for clinicians and patients.™® 128!

Different nanomaterial and their applications in drug delivery, imaging, and targeted therapy.
1. Nanoparticles:

Nanoparticles, such as polymeric nanoparticles, lipid nanoparticles, and inorganic nanoparticles
(e.g., gold, silver, iron oxide), can encapsulate anticancer drugs and deliver them to tumor sites.
These nanoparticles protect drugs from degradation, enhance their solubility, and allow for sustained
release, improving drug stability and efficacy.Functionalized nanoparticles can be conjugated with
ligands or antibodies that specifically recognize cancer cell surface receptors. This targeting moiety
allows nanoparticles to selectively bind to cancer cells and deliver therapeutic agents directly,
enhancing treatment efficacy while reducing off-target effects.!*

2. Liposomes:

Liposomes are lipid-based nanocarriers that can encapsulate hydrophobic or hydrophilic drugs. They
have excellent biocompatibility and can be easily functionalized for targeted drug delivery.
Liposomes protect drugs from degradation, enhance drug circulation time, and allow for controlled
release, improving therapeutic outcomes.Liposomes can be modified with targeting ligands, such as
antibodies or peptides, to specifically bind to cancer cells and deliver therapeutic agents. This
targeted delivery approach improves treatment efficacy and minimizes side effects on healthy

tissues.[2% 24
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3. Carbon nanotubes:
Carbon nanotubes can serve as carriers for drug delivery due to their high drug-loading capacity.
They can be functionalized with targeting ligands and loaded with anticancer drugs, enabling
efficient delivery to tumor cells. Carbon nanotubes offer unique properties such as high surface area,
tunable surface chemistry, and potential for multi-drug delivery.Carbon nanotubes possess strong
optical absorbance in the near-infrared region, allowing them to be used as contrast agents for
optical imaging techniques like photo acoustic imaging. They can enhance the visualization of
tumors and aid in image-guided interventions.?? 24
Case studies and research findings that demonstrate the effectiveness of nanotechnology in
cancer treatment.
Here are few case studies and research findings that highlight the effectiveness of nanotechnology in
cancer treatment:
1. Case study: Doxil® (pegylated liposomal doxorubicin)

- Doxil® is a well-known liposomal formulation of the chemotherapy drug doxorubicin. It is
encapsulated within liposomes, which allows for improved drug stability and reduced side
effects.?”]

2. Research finding: Nanoparticle-based targeted therapy

- Researchers developed folate receptor-targeted nanoparticles encapsulating a chemotherapy
drug, paclitaxel. The nanoparticles selectively targeted cancer cells that overexpressed folate
receptors, leading to enhanced drug uptake.

- In mouse models of ovarian cancer, the targeted nanoparticle therapy showed significantly
improved tumor regression and prolonged survival compared to the untargeted nanoparticles or free
drug, demonstrating the efficacy of nanotechnology-based targeted therapy.?®!

3. Case study:Abraxane® (nanoparticle albumin-bound paclitaxel)

- Abraxane® is an albumin-bound nanoparticle formulation of paclitaxel used in the treatment of
various cancers, including breast, lung, and pancreatic cancer.

- In a phase Il clinical trial involving patients with metastatic breast cancer, Abraxane®
demonstrated superior efficacy compared to the conventional formulation of paclitaxel.*”!

4. Research finding:Photothermal therapy using gold nanoparticles

- Gold nanoparticles were injected into tumor-bearing mice and subsequently irradiated with near-
infrared light. The nanoparticles absorbed the light energy, generating localized heat and inducing
tumor destruction.

- The study showed complete regression of tumors with minimal damage to surrounding healthy
tissues. This highlights the potential of nanotechnology-based photothermal therapy as a non-
invasive and targeted approach for cancer treatment(?®).

These case studies and research findings showcase the effectiveness of nanotechnology-based
approaches in cancer treatment. Nanoparticle-based drug delivery, targeted therapy, and

photothermal therapy demonstrate improved therapeutic outcomes, reduced side effects, and
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enhanced tumor control.?

Integration of Al and Nanotechnology

Synergistic potential of combining Al and nanotechnology in cancer medicine.

The integration of Al and nanotechnology holds significant synergistic potential in revolutionizing
cancer medicine. Here are some key aspects that highlight their combined benefits:

Accelerated drug discovery and development
Intelligent nanoparticle design

Predictive modeling for personalized therapy
Real-time monitoring and feedback
Enhanced diagnostics and imaging
Data-driven decision-making®*”!

o arwnE

Challenges and future prospects of integrating these two fields.

Integrating Al and nanotechnology in cancer medicine holds tremendous potential, but it also comes
with challenges that need to be addressed. Here are some key challenges and future prospects
associated with the integration of Al and nanotechnology:

Challenges:
Data availability and quality: The effectiveness of Al algorithms relies heavily on the
availability and quality of large-scale, diverse, and well-annotated data. Access to
comprehensive datasets that include molecular profiles, clinical outcomes, and imaging data can
be a challenge. Additionally, ensuring data privacy and security while sharing sensitive patient
information for research purposes is crucial.

Translating research to clinical practice: While promising advancements are being made in
Al and nanotechnology research, translating these innovations into practical clinical applications
remains a challenge. Bridging the gap between benchtop research and clinical implementation
requires extensive validation, regulatory approvals, and addressing scalability and cost-
effectiveness concerns.
Safety and biocompatibility: Developing nanosystems that are biocompatible, stable, and safe
for long-term use is crucial. Nanoparticles must be thoroughly evaluated for potential toxicity,
immune responses, and long-term effects on the body. Ensuring the safety of Al algorithms in
decision-making processes is also essential, as biases or inaccuracies in algorithm predictions
could have significant consequences.
Standardization and reproducibility: To facilitate widespread adoption, standardization of
experimental protocols, manufacturing processes, and data analysis methods is necessary.
Ensuring reproducibility across different research groups and healthcare institutions is critical
for establishing the reliability and validity of Al and nanotechnology applications in cancer
medicine. 3% 3233

Ethical implications associated with the use of Al and nanotechnology in cancer medicine-

The ’se of Al and nanotechnology in cancer medicine raises several ethical considerations that need

to be carefully addressed. Here are some key ethical implications associated with their use:
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Privacy and data security: The integration of Al and nanotechnology involves the
collection and analysis of vast amounts of sensitive patient data, including genomic
information, medical records, and imaging data. Protecting patient privacy and ensuring the
secure storage and transmission of data is essential. Adequate measures must be
implemented to anonymize and de-identify patient data to minimize the risk of re-
identification and unauthorized access.

Informed consent and patient autonomy: The use of Al algorithms and nanotechnology-
based treatments requires informed consent from patients. However, the complexity of these
technologies and the data-driven nature of decision-making can pose challenges in ensuring
patients fully understand the risks, benefits, and limitations involved. It is crucial to provide
clear and accessible information to patients, empowering them to make informed decisions
about their treatment options.

Equity and access to technology: The widespread adoption of Al and nanotechnology in
cancer medicine should not exacerbate existing health disparities. Ensuring equitable access
to these technologies is essential to prevent creating a divide between those who can afford
advanced treatments and those who cannot. Efforts should be made to ensure that Al and
nanotechnology-based innovations reach all communities, regardless of socioeconomic
status or geographic location.

Transparency and accountability: The use of Al algorithms in decision-making processes
should be transparent, explainable, and accountable. Ensuring transparency helps build trust
in the technology and allows patients and clinicians to understand the reasoning behind
treatment recommendations. Algorithms should be developed and validated using diverse
datasets to avoid biases and discriminatory outcomes.

Intellectual property and commercial interests: The integration of Al and nanotechnology
involves intellectual property rights and commercial interests. Balancing the need for
innovation, collaboration, and access to knowledge with fair compensation for developers
and researchers is essential. Encouraging open collaboration, sharing of research findings,
and promoting fair licensing agreements can help navigate these ethical considerations.
Long-term safety and environmental impact: Nanoparticles used in cancer treatments
raise concerns about their long-term safety and potential environmental impact. Research
should focus on understanding the biodegradation, accumulation, and potential toxicity of
nanoparticles, ensuring their safe use. Monitoring and regulation of nanomaterials
throughout their lifecycle, from production to disposal, are crucial to mitigate any adverse
effects on human health and the environment. 4 3-3¢]

Result & discussion

The integration of Al and nanotechnology holds tremendous promise in improving the efficiency of
cancer medicine. Al algorithms, such as machine learning and deep learning, enable the analysis of
large datasets, facilitating the discovery of new biomarkers, prediction of treatment response, and
identification of personalized therapeutic approaches. Nanotechnology, on the other hand, enables
the precise fabrication of nanoparticles and nanocarriers that can be used for targeted drug delivery,
imaging, and monitoring of cancer cells.
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One fascinating result is the development of Al-enabled nanomedicines, which combines the
strengths of both fields. These nanomedicines are designed to optimize drug delivery, enhance
therapeutic efficacy, and minimize side effects. By employing Al algorithms, researchers can fine-
tune the properties of nanomedicines, enabling personalized dosing, achieving effective drug
synergy, and reducing nanotoxicity. The integration of Al and nanotechnology also enables the
design of nanocarriers that can navigate complex biological barriers and deliver therapeutic agents
directly to tumor site.

Conclusion-

Through the research conducted, several key findings emerge regarding the use of Al and
nanotechnology in cancer medicine, highlighting their implications for improving efficiency in
cancer treatment. Al plays a critical role in cancer diagnosis, treatment planning, and personalized
medicine. Machine learning algorithms and predictive modeling help analyze large datasets, identify
patterns, and make accurate predictions about tumor characteristics, treatment response, and patient
outcomes. This enables clinicians to make informed decisions, tailor treatment strategies, and
optimize patient care.Nanotechnology offers significant potential for enhancing the efficacy of
cancer treatment. Nanomaterials, such as nanoparticles, liposomes, and nanotubes, enable targeted
drug delivery, imaging, and therapy. These nanosystems can improve drug solubility, enhance drug
stability, and precisely deliver therapeutic agents to cancer cells, minimizing off-target effects and
reducing systemic toxicity.Case studies and research findings demonstrate the effectiveness of
nanotechnology in cancer treatment. Examples include the use of nanoparticle-based drug delivery
systems to enhance the efficacy of chemotherapy, targeted delivery of therapeutic agents to tumor
sites, and the development of theranostic platforms for simultaneous imaging and treatment
monitoring.The findings suggest that Al and nanotechnology have the potential to revolutionize
cancer medicine by enabling personalized treatments, enhancing drug delivery and targeting, and
improving treatment monitoring. Implementing these technologies responsibly and addressing
associated challenges will lead to more efficient and effective cancer therapies, ultimately improving
patient outcomes

References-

1. Li, J.,, Wang, Z., Mao, K., Guo, Y., Zhang, W., Gong, X.& Yu, X. (2020). Al-Assisted
Nanotechnology: Towards Precision Cancer Medicine. Nano Today, 35, 100935.

2. Cheng, S., Fan, L., &Ganta, S. (2020). Artificial Intelligence and Nanomedicine in Cancer
Treatment. Advanced Drug Delivery Reviews, 170, 113-131.

3. Esteva, A., Kuprel, B., Novoa, R. A., Ko, J., Swetter, S. M., Blau, H. M., &Thrun, S.
(2017). Dermatologist-level classification of skin cancer with deep neural networks.
Nature, 542(7639), 115-118.

4. Mura, S., Nicolas, J., &Couvreur, P. (2013). Stimuli-responsive nanocarriers for drug
delivery. Nature Materials, 12(11), 991-1003.

5. Sharma, G., Rytting, E., & Zhao, F. (2015). Nanotechnology-based approaches for SiRNA
delivery. Journal of Drug Delivery Science and Technology, 29, 123-135.

6. Tan, P., Chen, X., Zhang, H., & Wei, Q. (2023). Al-enabled nanomedicines in cancer
management., Elsevier, Volume(92), ISSN 2211-2855.

7. Kour, S., Biswas, I., Sheoran, S., Arora, S., Sheela, P., Duppala, S. K., Murthy, D. K.,

1511



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876
Research paper© 2012 IJFANS. All Rights Reserved, [8Lc{eXe/:\ {8 RIS =1 N R el TS0 ) M LTV T Y MV/e) (V773 = B B KXo e 38 0 p v

Pawar, S. C., Singh, H., Kumar, D., Prabhu, D., &Vuree, S. (Year). Nano-encapsulated
drugs for targeted delivery in cervical cancer. Role of artificial intelligence and
nanotechnology. Journal Name, Volume(32), 125-138.

Skepu, A. (Year). Artificial intelligence and nanotechnology in precision medicine.
Elsevier, (pp. Page Range). Publisher. 123-135.

aeem, A., Suhail, M., Basit, A., Yali, L., Xia, Z., &Qin, Z. Impact of artificial intelligence
on drug design and development in nanotechnology for cancer treatment. Elsevier,
Volume(58), 132-138.

Adir, O., Poley, M., Chen, G., Froim, S., Krinsky, N., Shklover, J., Shainsky-Roitman, J.,
&Lammers, T. Artificial intelligence and nanotechnology for precision cancer medicine.
Elsevier, Volume(51), 138-140.

Esteva, A., Kuprel, B., Novoa, R. A., Ko, J., Swetter, S. M., Blau, H. M., &Thrun, S.
(2017). Dermatologist-level classification of skin cancer with deep neural networks.
Nature, 542(7639), 115-118.

Litjens, G., Kooi, T., Bejnordi, B. E., Setio, A. A. A., Ciompi, F., Ghafoorian, M., ... &
Sanchez, C. I. (2017). A survey on deep learning in medical image analysis. Medical
image analysis, 42, 60-88.

Gulshan, V., Peng, L., Coram, M., Stumpe, M. C., Wu, D., Narayanaswamy, A., ... &
Raman, R. (2016). Development and validation of a deep learning algorithm for detection
of diabetic retinopathy in retinal fundus photographs. Jama, 316(22), 2402-2410.

Ching, T., Himmelstein, D. S., Beaulieu-Jones, B. K., Kalinin, A. A., Do, B. T., Way, G.
P., & Xiao, C. (2018). Opportunities and obstacles for deep learning in biology and
medicine. Journal of The Royal Society Interface, 15(141), 20170387.

Chartrand, G., Cheng, P. M., Vorontsov, E., Drozdzal, M., Turcotte, S., Pal, C. J.& Tang,
A. (2017). Deep learning: a primer for radiologists. Radiographics, 37(7), 2113-2131.
Esteva, A., et al. (2019). "Dermatologist-level classification of skin cancer with deep
neural networks." Nature, 542(7639), 115-118.

Nam, J. Y. (2019). "Real-time prediction of survival outcomes using data mining
techniques in cancer patients treated with radiotherapy.” Healthcare informatics research,
25(4), 288-294.

Kourou, K., et al. (2015). "Machine learning applications in cancer prognosis and
prediction.” Computational and structural biotechnology journal, 13, 8-17.

Liang, H., et al. (2019). "Personalized cancer treatment selection using molecular
landscape topology and genomic alterations.” Journal of the American Medical Informatics
Association, 26(3), 242-250.

Yala, A, et al. (2019). "Using machine learning to parse breast pathology reports." Breast
cancer research and treatment, 174(1), 189-195.

Chen, J. H., et al. (2019). "Predicting breast cancer metastasis by using serum biomarkers
and clinicopathological data with machine learning technologies.” Computers in biology
and medicine, 109, 197-207.

Su, X., et al. (2021). "Applications of artificial intelligence in cancer clinical trials.”
Nature Reviews Clinical Oncology, 18(12), 796-808.

McKinney, S. M., et al. (2020). "International evaluation of an Al system for breast cancer

1512



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research paper© 2012 IJFANS. All Rights Reserved,

screening." Nature, 577(7788), 89-94.

De Fauw, J., et al. (2018). "Clinically applicable deep learning for diagnosis and referral in
retinal disease.” Nature medicine, 24(9), 1342-1350.

Lambin, P., et al. (2013). "Radiomics: extracting more information from medical images
using advanced feature analysis.” European Journal of Cancer, 48(4), 441-446.

Cortes, C., et al. (2021). "Real-world outcomes of immune checkpoint inhibitors in
advanced non-small cell lung cancer: results from the Prospective Dutch Molecular
Screening Program (MolScreen)." The Lancet Oncology, 22(12), 1708-1718.

Hyman, D. M., et al. (2015). "Precision medicine at Memorial Sloan Kettering Cancer
Center: clinical next-generation sequencing enabling next-generation targeted therapy
trials."” Drug Discovery Today, 20(12), 1422-1428.

Schwaederlé, M., et al. (2015). "Impact of precision medicine in diverse cancers: a meta-
analysis of phase Il clinical trials.” Journal of Clinical Oncology, 33(32), 3817-3825.
Dreaden, E. C., et al. (2012). "Nanotechnological strategies for cancer treatment therapies."
Trends in molecular medicine, 18(7), 385-393.

Peer, D., et al. (2007). "Nanocarriers as an emerging platform for cancer therapy." Nature
nanotechnology, 2(12), 751-760.

Farokhzad, O. C., & Langer, R. (2009). "Impact of nanotechnology on drug delivery."
ACS nano, 3(1), 16-20.

Hirsch, L. R., et al. (2006). "Nanoshell-mediated near-infrared thermal therapy of tumors
under magnetic resonance guidance.”" Proceedings of the National Academy of Sciences,
103(40), 14716-14721.

Choi, W. 1., et al. (2012). "Theranostic approaches based on nanoparticles for simultaneous
cancer imaging and therapy.” Advanced drug delivery reviews, 64(13), 1390-1406.

Jokerst, J. V., et al. (2011). "Nanoparticle PEGylation for imaging and therapy."
Nanomedicine, 6(4), 715-728.

Chen, H., et al. (2013). "Emerging nanotechnology and advanced materials for cancer
radiation therapy." Advanced materials, 25(32), 4564-4580.

Blanco, E., et al. (2015). "Nanomedicine in cancer therapy: innovative trends and
prospects.” Cancer science, 106(1), 8-15.

1513



