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ABSTRACT

Cancer presents a formidable challenge in oncology due to its aggressive nature and propensity for me-
tastasis. This chapter delves into advanced drug delivery strategies and theranostic innovations tailored
specifically for cancer. Theranostics, integrating diagnostic and therapeutic functionalities, are explored
for their potential in personalized cancer treatment modalities as they are crucial for accurate diagnosis,
disease staging, and treatment response assessment. Regulatory guidelines and clinical trials governing
the development and approval of novel cancer therapeutics are comprehensively enveloped. Also, the
chapter forecasts a future where personalized therapies and tailored drug delivery systems. Ultimately,
the chapter emphasizes the transformative impact of advanced drug delivery and theranostics in cancer
therapy, heralding a future marked by enhanced efficacy, safety, and precision in treatment interventions..

INTRODUCTION

Cancer represents a complex and multifaceted challenge in oncology due to its heterogeneous na-
ture and propensity for metastasis. Traditional cancer treatments, including chemotherapy, radiation,
and surgery, have had a significant impact on cancer management but are often limited by their lack of
specificity, systemic toxicity, and variable effectiveness across different patients. Chemotherapy, while
effective against rapidly dividing cells, does not distinguish between cancerous and healthy cells, leading
to a range of side effects such as nausea, hair loss, and immunosuppression (Kris et al., 2004). Radiation
therapy, though targeted, can cause damage to surrounding healthy tissues and organs, contributing to
adverse effects such as fatigue, skin irritation, and organ dysfunction (Wazer et al., 2005). Surgery,
while effective in removing localized tumors, may not address microscopic metastases that have spread
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beyond the primary site, highlighting the need for more comprehensive treatment approaches (Harlow
et al., 2015).

In response to these limitations, there has been a substantial shift towards more targeted and person-
alized approaches in cancer treatment. The advent of advanced drug delivery systems (DDS) and thera-
nostic technologies has revolutionized the field by offering strategies to improve drug targeting, reduce
off-target effects, and enhance real-time monitoring of disease progression (Jain, 2005; Ferrari, 2005).
Theranostics, which integrates diagnostic imaging with targeted therapy, has emerged as a promising
approach for personalized cancer treatment. By combining diagnostic imaging with targeted therapy,
theranostics enables clinicians to tailor treatments to individual patient profiles, thereby improving treat-
ment outcomes and minimizing adverse effects (Bobo et al., 2008; Peer et al., 2007; Meher et al.,2018).

Figure 1. Figure depicts the overall process to repair a cancerous body to a healthy body by the appli-
cation of drug delivery systems to treat cancer
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This chapter aims to provide a comprehensive overview of the latest advancements in drug delivery
systems and theranostics in the context of cancer therapy as shown in Figure 1. We will explore the
mechanisms and applications of these innovations, highlighting their role in enhancing the precision and
efficacy of cancer treatments. Additionally, we will address the regulatory and clinical considerations
associated with novel cancer therapeutics, providing insights into the future directions of cancer care.
By examining these advancements, we hope to shed light on how these transformative technologies are
shaping the future of oncology and offering new possibilities for improving patient outcomes (Baren-
holz, 2012).

1. THE CHALLENGE OF CANCER

Cancer is a disease characterized by uncontrolled cell growth and the ability to invade surrounding
tissues and organs. This aggressive nature arises from genetic mutations and dysregulation of cellular
signaling pathways that drive tumor proliferation and metastasis (Hanahan & Weinberg, 2011). The
variability of cancerous tumors, both inter- and intra-patient, poses a significant challenge for treatment.

146



14 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/role-of-drug-delivery-in-cancer-
theranostics/375896

Related Content

Challenges and Opportunities in Herbal Wound Care

Nidhi Bais, Ravikant Gupta, Sachin K. Jainand Sudha Vengurlekar (2026). Applications of Herbal
Excipients and Polymers in Wound Healing (pp. 455-464).
www.irma-international.org/chapter/challenges-and-opportunities-in-herbal-wound-care/392529

Nanotechnology Applications in Biomedical Engineering
Cajetan M. Akujuobi (2017). Oncology: Breakthroughs in Research and Practice (pp. 352-365).
www.irma-international.org/chapter/nanotechnology-applications-in-biomedical-engineering/158926

Innovative Approaches to Remote Health Monitoring Systems for Enhanced Patient Care and
Accessibility

Manjunath G. Asuti, S. Ramesh, D. Prabakar, G. Balachandran, T. Anuja, A. Rajaramand Haider Khalaf
Jabbar (2025). Next-Generation Therapeutics Using Internet of Things and Machine Learning (pp. 111-
126).
www.irma-international.org/chapter/innovative-approaches-to-remote-health-monitoring-systems-for-enhanced-patient-
care-and-accessibility/380968

Dysphagia in Head and Neck Cancers

Eren Baloand Batuhan Okte (2026). Dysphagia in Neurodevelopmental and Medical Disorders and
Diseases: A Lifespan Approach (pp. 195-224).
www.irma-international.org/chapter/dysphagia-in-head-and-neck-cancers/405713

An Update on the Effect of Natural Products on Oncogenic Transcription Factors in Triple
Negative Breast Cancer

Ashwathi Vijayalekha, Prathibha Sivaprakasam, Suresh Kumar Anandasadagopan, Ashok Kumar Kumar
Panduranganand Tamilselvi Alagumuthu (2022). Handbook of Research on Natural Products and Their
Bioactive Compounds as Cancer Therapeutics (pp. 1-26).
www.irma-international.org/chapter/an-update-on-the-effect-of-natural-products-on-oncogenic-transcription-factors-in-

triple-negative-breast-cancer/299794



http://www.igi-global.com/chapter/role-of-drug-delivery-in-cancer-theranostics/375896
http://www.igi-global.com/chapter/role-of-drug-delivery-in-cancer-theranostics/375896
http://www.irma-international.org/chapter/challenges-and-opportunities-in-herbal-wound-care/392529
http://www.irma-international.org/chapter/nanotechnology-applications-in-biomedical-engineering/158926
http://www.irma-international.org/chapter/innovative-approaches-to-remote-health-monitoring-systems-for-enhanced-patient-care-and-accessibility/380968
http://www.irma-international.org/chapter/innovative-approaches-to-remote-health-monitoring-systems-for-enhanced-patient-care-and-accessibility/380968
http://www.irma-international.org/chapter/dysphagia-in-head-and-neck-cancers/405713
http://www.irma-international.org/chapter/an-update-on-the-effect-of-natural-products-on-oncogenic-transcription-factors-in-triple-negative-breast-cancer/299794
http://www.irma-international.org/chapter/an-update-on-the-effect-of-natural-products-on-oncogenic-transcription-factors-in-triple-negative-breast-cancer/299794

