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    It give me immense pleasure to write the foreword of the e-book “Artificial Intelligence Based Cancer Nanomedicine: Diagnostics, Therapeutics and Bioethics” by Dr Fahima Dilnawaz and Dr Ajit Kumar Behura. This book offers an all-inclusive upcoming aspects of the recent development of artificial intelligence (AI) and nanotechnology in one of worst medical challenges of modern age, cancer treatment, diagnostics. The devastating global casualty to the tune of 10 million deaths per year in 2020 is no less alarming. The authors took an initiative to address this gigantic problem through the use of AI and nanomedicine. The amalgamation of AI and nanotechnology enables in realization of the goal of precision medicine for cancer patients. The field of nanomedicine has made significant strides in the areas of cancer therapeutics and diagnostic development. Although, nanomedicine has provided tremendous improvement over conventional cancer treatment, this new avenue needs continuous improvement. Nanomedicine-based drug delivery is often uses an approach of fixed dose and repeated administration of fixed doses as the case demands. It gives a persistent challenge as drug synergy is time-dependent, dose-dependent and patient-specific at any given point of treatment. In the field of nano-informatics, machine learning (ML) and AI and artificial neural network (ANN) and many computational models have been used in diverse fields of medical imaging and therapeutics to process large datasets and recognize complex patterns for improved design of nanotechnologies for diagnostics and treatment. Particularly in cancer, the high intra-tumor and inter-patient heterogeneities pose difficulty for the rational design of diagnosis and therapeutic platform. In this regard, the integration of AI with cancer nanomedicine can bridge the gap, through the pattern analysis and classification of algorithms for improved diagnostic and therapeutic accuracy.




    This up-to-date book incorporates the advancement of AI and nanotechnology-based cancer nanomedicine in a comprehensive manner for the next generation of disease treatment. This book gives a in-depth information regarding cancer drug designing, diagnostics, drug-modeling, prediction modeling, nano-sensors, theranostics, and bioethics. The book delivers the texts in lucid language with suitable pictorial presentations of different concepts that will help the reader a better understanding of the subject. I am convinced that Dr. Fahima Dilnawaz and Dr. Ajit Kumar Behura have done a focused, detailed work in compiling and editing this cutting edge comprehensive E-book on AI-based cancer nanomedicine and emerging bioethical principle, written by experts, researchers and academicians. I wish this noteworthy and extraordinary compilation of scientific articles will undoubtedly bring additional wealth of information and knowledge to a cross disciplinary readership from the field of medicine, pharmaceutical science, social and legal expertise, and basic science. This book will have an innovative and thought provoking effect in the modern medical biology.
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    Nanomedicine field is evolving with drug formulation and their multifunctional approaches to act smartly in its therapeutic and diagnostic function . Nanomedicine-based drug therapy, are normally explored at a fixed dose. Which creates insistent challenges at any given point of time as, the drug synergy is time-dependent, dose-dependent and moreover patient-specific. To overcome this challenge application of artificial intelligence (AI) along with nanomedicine can serve as a helping tool for optimizing the drug and dose parameters. Conversion between these two fields enables upgradation of patient data acquisition, improved design of nanomaterials. In cancer the high intratumor and interpatient heterogeneity behaviour is quite difficult to plan for a rational therapeutic design and further to analyse their output is extremely difficult. In this scenario application and integration of AI based approaches such as pattern analysis and algorithms models can bridge the gap, for improved accuracy of diagnostics and therapeutics. With the help of AI algorithms large datasets can be processed, complex patterns can be exploited for improvement of nanotechnology based design for cancer diagnostics and treatments. Application of precision cancer nanomedicine is highly essential as every patient is unique. Patient groups have varied differences, such as age, gender, height, eye color, blood type as well as unique molecular signatures, which leads to different phenotypic changes and wide-ranging of drug responses amongst patients. Further, patients vary substantially with regard to the dosages needed to attain drug synergy, and desirable degree of drug exposure to reach optimal treatment outcomes. Optimization of dosing in oncology highly essential, often dose reductions are implemented to manage treatment-related toxicity and it faces key challenges while translating it to a clinical practice for dosing establishment. This type of challenges can be addresses via recent advances in AI. In this regard, AI plays a critical role in reconciling this space into an actionable treatment response.




    In the era of computer aided technology, almost all field are involved with information technology. AI is the amalgamation of computer ethics and bioethics. During application all aspects of research technology pertaining to the their field needs to be ethics free so that they can be freely used for human welfare. These AI enabled novel technologies based therapy needs to be followed at all levels the ethical principles like human privacy, dignity, justice, morality and fair access to the knowledge for possible beneficial of therapy. The book entitled “Artificial Intelligence Based Cancer Nanomedicine: Diagnostics, Therapeutics and Bioethics”. by Dr. Fahima Dilnawaz and Dr. Ajit Kumar Behura exemplifies various modes of the application of AI towards cancer nanomedicine and its related aspects of bioethics. This book indeed is a modest effort to the several approaches of cancer nanomedicine having a broad readership that includes researchers, scholars, academicians, clinicians and their allied partners. The authors have made intensive efforts by inviting various reputed contributors to contribute their views.




    This book is divided into several chapters: Need of Artificial intelligence in cancer nanomedicine, Application of artificial intelligence for designing cancer nanomedicine, Artificial intelligence and its application in cancer nanomedicine, Artificial intelligent based diagnostic design for precision cancer nanomedicine, Artificial intelligent based nanosensors to compose the patient’s cancer biomarker profile, Artificial Intelligence as a putative tool for newer drug development approach in cancer nanomedicine, Artificial intelligence-enabled model for predicting metastatic potential of cancer cells, Artificial intelligence for cancer nanotheranostics, Ethical dimensions of using artificial intelligence in healthcare. Each chapter provides surfeit of advanced information. Summarily, the book offers collection of qualitative information on various applications of AI based nanomedicine that can be aptly applied for the successful treatment of cancer diseases. The chapters are well articulated with simple language and pictorial demonstrations for better dissemination of knowledge. The authors are hopeful that the collective effort devoted in writing of this book towards dedicated areas of AI based cancer nanomedicine would fascinate great readership.
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      Abstract




      Clinicians today face challenges in dealing with the complexity of data, as deriving meaningful insights from it requires a lot of time and effort. In this scenario, artificial intelligence (AI) holds tremendous promise. To deal with a large amount of data, AI would certainly offer new ways to provide clinical decision support as well as it will speed up the workflow. Generation of large data through the cancer nanomedicine programme, AI would be of great help to clinicians.
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      INTRODUCTION




      Clinicians and healthcare leaders at hospitals all around the world are being driven to do more due to increasing patient demand. In this regard, new solutions are required to deliver better care to the patients with reduced cost, easing the burden of overstretched staff, and at the same time, improving patient experience. Despite enormous advancements in cancer research, it is still the second leading cause of death after cardiovascular diseases. The introduction of artificial intelligence (AI) and related technologies in nanomedicine gives a lot of hope for early diagnosis of cancer as well as treating cancer in the advanced stages in an effective manner [1]. Cancer nanomedicine is an amalgamation of nanotechnology and medicine for diagnosing, monitoring, and treating diseases; it has recently gained significant attention for the improved treatment outcomes of highly complicated and deadly diseases by maintaining proper therapeutic doses at the target site. To name a few, various FDA approved nanomedicines, such as Doxil®(AIDS relatedKaposi’s sarcoma and ovarian cancer) [2], Myocet™




      (metastatic breast cancer), DaunoXome® (advanced HIV-associated Kaposi’s sarcoma) [3], and AbraxaneR (metastatic breast cancer, metastatic pancreatic cancer, advanced non-small-cell lung cancer) [4], liposomal irinotecan Onivyde™ (metastatic pancreatic cancer) [5], Vyxeos® (acute myeloid leukemia) [6], etc., are currently being used. Without further a doubt, the use of nanomedicine improves drug targeting at specific areas, and the ability to maintain drug concentration at the target site of one patient varies from that of another. A particular dose of drugs with a synergistic impact on one patient may exert antagonistic effects on another patient [7], and the drug synergism effect during therapy may cause antagonism in the same patient [8]. In this regard, AI and related technologies can play a vital role, starting from drug development all the way through to the clinic. In medicine, (AI) refers to the simulation of human intellectual processes by machines, particularly through computer programming. AI and its linked technologies may provide an option for the selection of the right kind of nanomedicine combinations to maintain an optimum drug level in the blood for an improved treatment outcome. AI will automate each step of the procedure, events, and actions, then auto-populate the reports, leaving clinicians to do only the task of reviewing and commenting. This could make a big difference to both the clinician and the patient; every minute saved on reporting is a minute gained to interact with the patient. Also, AI-enabled nanomedicine is thought to bridge the gap in the bench to bedside process. AI application in medicine, as an instance, IBM Watson helps oncologists to provide the most suitable and personalized therapy to their cancer patients, for which IBM Watson collects data from medical journals, textbooks and clinical data of leading oncologists, as well as analyses patients’ medical records, and on the basis of this information, it provides treatment options. Thereafter, the oncologists can use the data along with their expertise to find out the best treatment options for their patients [9]. To name a few, Microsoft’s Hanover project and Google’s DeepMind projects are working on the principles of AI in medicine. Scientists have developed different AI-enabled software [quadratic phenotype optimization platform (QPOP)] to find optimal combination from a pool of drugs [10], such as CURATE.AI, an AI platform based on a phenotypic response surface correlation, to standardize therapy of tuberculosis patients with liver transplant-related immunosuppression [11]. In this regard, AI-enabled nanomedicine would gain wider acceptance when it will prove its supremacy in terms of efficacy, safety and improved treatment outcomes.


    




    

      CONCLUSION




      Nanomedicine has made substantial progress in the areas of cancer therapeutics and diagnostic development, showcasing enhanced treatment outcomes. Further,




      due to the involvement of multiple therapies for a desirable clinical outcome, intervention of AI becomes highly essential.
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      Abstract




      Precision cancer medicine deals with the selection of anticancer drugs for treatment that is appropriate for the tumor's molecular profile and that of the tumor microenvironment. Further, the process of drug development and efficacy analysis becomes tedious with an improved understanding of genetic profile and pattern. In this regard, artificial intelligence (AI) has demonstrated enormous potential in several areas of the healthcare sector that deal with data analysis and drug discovery. AI has extended towards improving therapeutic efficacy with the integration of AI-based tools into the cancer care regime. Importantly, with the application of AI algorithms, the gene mutations' impact on the sensitivity of chemotherapy or radiation therapy can be predicted. AI-assisted drug identification involving virtual screening of the drug safety and efficacy is relatively cost-effective and time-saving.
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