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ABSTRACT 

A new phase in drug discovery is essential. The majority of pharmaceutical development approaches rely on computer-

generated data and insights. This article emphasizes advanced simulation techniques utilized in drug development. By the 

year 2040, the global incidence of cancer is expected to reach 30 million new cases, with the most significant increase 

occurring in low- and middle-income countries. Cancer diagnoses in the Americas are projected to rise by 55 percent, totaling 

6.23 million cases by 2040. It is crucial to explore the kinetic profiles of ligand binding mechanisms and drug-target affinities. 

The review encompassed publications from August 2009 to August 2024 to incorporate both foundational and contemporary 

studies. Results & Discussion: Plant-derived pharmaceuticals encompass methyl transferase inhibitors, DNA damage 

inhibitors, HDAC inhibitors, and mitotic disruptors, focusing on their anticancer efficacy and development in clinical trials. 

Methyl transferase inhibitors (MTAs) are currently employed in cancer diagnostics as they target specific driver genes. 

However, this approach is limited by the extensive genetic alterations present in multiple driver genes within each tumor. 

The digital drug assignment (DDA) method prioritizes potential therapeutic candidates. 
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1. INTRODUCTION 

Cancer can develop in nearly any organ or tissue within the body when abnormal cells multiply uncontrollably, breach their 

designated areas, and disseminate to other regions and organs. Patients diagnosed with cancer face a higher risk of mortality 

if the disease metastasizes. This process is referred to as metastasis. Alternative terms for cancer include neoplasm and 

malignant tumor. In 2018, cancer was responsible for the deaths of 9.6 million individuals globally, equating to one in every 

six people. The most prevalent cancers among men are lung, prostate, colon, stomach, and liver cancers. The increasing 

incidence of cancer is negatively impacting the health, mental well-being, and financial stability of individuals worldwide. 

Many cancer patients in low- and middle-income countries struggle to access timely and adequate medical treatment due to 

underdeveloped healthcare systems. In 2019, predictions indicated that by the year 2000, there would be 20 cases of breast 

cancer and 10 million cancer-related deaths. The World Health Organization (WHO) anticipates that over the next two 

decades, the cancer burden will increase by nearly 60%, placing significant pressure on healthcare systems, individuals, and 

communities. According to projections, there will be an estimated 30 million additional cancer cases globally by 2040, with 

the most significant increases occurring in developing nations, particularly those with low to medium incomes. If no 

preventive measures are implemented, cancer diagnoses in the Americas are expected to rise by 55%, reaching 6.23 million 

by 2040, as noted in a 2019 study. Common cancers are particularly dangerous as they can remain undetected at various 

stages. However, advancements in technology are expected to enhance early tumor detection, thereby improving patient 

survival rates, as this method generates a high number of true positive results.In 2020, [Apalla et al. 2020] Low-dose CT 

radiation exposure may also raise a patient's cancer risk. 

Due to the enormous population that needs to be screened, a new, less invasive screening method is needed. To ensure that 

such a broad spectrum of healthcare professionals can operate the technology effectively, As of [HM, et al.2017] Sensors 

and microelectronics can be used in various industries to reduce the size of complex equipment. Medical technology has led 

to the development of diagnostic sensors over time. [Shin, Y. 2015] Sensor development in this field focuses on precisely 

identifying biomarkers and volatile metabolites associated with lung cancer. Their approaches to discovering cancer-related  
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chemicals differed substantially as a result. It is necessary to have sensors that can identify specific molecules. When it comes 

to [Devilee, P 2010] 

2. METHODOLOGY  

Researchers searched the literature from August 2011 to August 2021 using methods utilised in prior study initiatives abroad. 

Each database was searched. E- research archives contain data from peer-reviewed articles, books, research papers, patent 

filings, and other anticancer plant studies. These records date back to August 2021. The most common cancers that affect 

both men and women include prostate and breast cancer, as well as Kaposi sarcoma and Burkitt's lymphoma. 

3. RESULT & DISCUSSION  

Evaluation of Cancer Target Medication  

Proteins are ideal for cancer treatment because they are natural and readily available. Incorporating protein into a patient's 

regular diet is simple due to its high absorption rate. Cornell, B. S., and Ye. Compared to synthetic substances, proteins are 

less toxic to human cells and are more tolerated by the body. According to [Shah, 2013], some exceptions include 

cyanogenetic glycosides and lignans, and some taxanes. Clinical trials may be possible for plant-derived medicines if the 

study is selective, nontoxic to regular cell lines, and cytotoxic to cancer cells. A few years ago, [Richardson 2009] Inhibitors 

of histone deacetylase (HDA), methyltransferase (MT), or mitotic disruption (MD) were all examples of plant-derived 

medicines. As seen in Figure 1, the numerous substances under review include their origin, anticancer activity, and 

development toward clinical trials in 1997 [Phillipson, J. D. 1997] 

 

 

      Fig 1: Natural bioactive procedure for treating and evaluation 

Table 1. List of plants and their potent bioactive phytocompounds for the possible therapeutic use in prevention and 

management of various cancers. 

Vegetal part and botanical name Picture Bioactive phytocompounds 

Taxus chinensis (Pilger) Rehd (bark) 

 

Paclitaxel (taxol) 
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Curcuma longa Linnaeus (rhizome) 

 

Curcumin, demethoxycurcumin, 

bisdemethoxycurcumin, germacrone, 

furanodienone, zederone, and ar-

turmerone 

Zingiber officinale roscoe (rhizome) 

 

Phenolic and terpene 

Camptotheca acuminata Decne (leaf, 

flower, stem, fruit, root) 

 

Alkaloids, flavonoids, and glycosides 

Vinca rosea L. (Catharanthus 

roseus (L.) G. Don) (leaf) 

 

Vinca alkaloids: vindesine, 

vincristine, vinorelbine, and 

vinblastine 

Belamcanda chinensis L. DC. (root) 

 

Flavonoids, terpenoids, organic 

acids, and quinones 
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Cryptolepis sanguinolenta (Lindl.) 

Schltr. (leaf and root) 

 

Alkaloids, flavones, and tannin 

Garcinia hanburryi hook (fruit, leaf, 

and seed) 

 

Polyphenols, benzophenones, 

xanthones, and bioflavonoids 

Psoralea corylifolia L. (Buguchi) 

(whole plant) 

 

Psoralidin, meroterpenes, coumarins, 

and flavonoids 

Cimicifuga foetida L. (rhizome) 

 

Phenylpropanoids, lignans, 

cycloartane triterpenoids, 

chromones, amides 
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Taxus baccata L. (leaf and bark) 

 

Paclitaxel (taxol), taxusin, baccatin, 

taxoids viz., baccatin, taxine, lignans, 

phenols steroids, flavonoids 

Viscum Album L. (stem, leaf, and 

fruit) 

 

Flavonoids, phenylpropanoids, 

alkaloids, proteins, triterpenes, 

steroids, lipophilic molecules, 

viscumneoside XII, XIII, XIV, 

lectins, and conjugated acetylene 

Gardenia jasminoides J. Ellis (stem, 

bark, and fruit) 

 

Geniposide, crocin, genipin, 

gardenoside, and iridiod 

Colchicum autumnale L. (bulb, 

flowers, and leave) 

 

Colchicine 

Salvia prionitis Hance (root) 

 

Diterpenoid quinone, salvicine 
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Raphanus sativus L. (root, stem, leaf) 

 

Flavanoid, glucosinolates, folic acid, 

flavonoids, polyphenolics, dietary 

fiber, vitamin A and C 

Tinospora cordifolia (Willd.) Miers 

(bark, leaf, flower, and stem) 

 

Polysaccharides, aliphatic 

compounds, phenolics, 

sesquiterpenoid, steroids, diterpenoid 

lactones, alkaloids, glycosides 

Nigella sativa L. (seed) 

 

Thymoquinone, dithymoquinone, 

and dihydrothymoquinone 

 

Sulforaphane, isothiocyanates, isoflavones, and pomiferin are all HDAC inhibitors. They block carcinogenic proteins from 

causing cancer. Sulforaphane, for example, blocks critical targets in breast cancer development. [J L. 2004] Sulforaphane 

reduced ER, EGFR, and HER-2 expression in breast cancer cell lines. Apoptotic cells can enter apoptosis when HDAC 

inhibitors reactivate epigenetically suppressed acetylation-dependent genes (apoptosis). [Khazir, 2014] Plant-derived HDAC 

inhibitors can cure human malignancies more successfully. Vinca alkaloid derivatives include vincristine, vinblastine, 

vinorelbine, vindesine, and vinflunine target microtubule dynamics by binding to -tubulin. Taxanes like these, including 

Paclitaxel and docetaxel, destroy microtubules. [P. Saha & Kumar. R 2020] These chemicals hinder metaphase-anaphase 

transition, causing growth arrest and death. Paclitaxel works by stabilizing or polymerizing microtubules within cancer cells. 

[Solowey, E., Lichtenstein, M., Sallon 2014] Paclitaxel changed cancer treatment, and vincristine and vinblastine, two of its 

variants, were identified first. Plant extracts combining vinca alkaloids, Taxus diterpenes, Podophyllum lignans, and 

Camptotheca alkaloids may have improved anticancer effects. [Bhatnagar. P 2015] Urtica membranaceous, [Zschocke, S., 

Rabe2000] The study indicated that anticancer plant extracts might destroy cancer cells without affecting normal human 

lymphocytes and fibroblasts. Using plant extracts instead of chemical ones minimizes the chance of hazardous side effects. 

[Stagos, D., Amoutzias, G. D 2012] The plant extracts improved the number of G1 cells with decreased DNA content and 

chromatin condensation. 

Traditional Concept for cancer management  

Natural bioactive compounds derived from medicinal plants have significantly contributed to human health. This review 

emphasizes the development of new anticancer agents and treatment strategies for various types of cancer. Consequently, 

numerous natural bioactive compounds and metabolites warrant investigation to understand their mechanisms of action and 

structural characteristics, which are essential for creating innovative anticancer drugs. Although the drug discovery process—

encompassing compound isolation, characterization, biological activity assessment, and both preclinical and clinical trials—

is time-consuming and expensive, the pursuit of green alternatives for cancer treatment that have minimal side effects is 
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invaluable. Recent advancements in modern techniques and sophisticated instrumentation have facilitated the identification 

of several new and more effective bioactive drugs sourced from potent medicinal plants, potentially leading to the 

development of impactful anticancer compounds. Additionally, due to their therapeutic properties, these compounds can be 

viewed not only as potential cancer treatments but also as promising supplementary foods or nutraceuticals that promote 

overall health and assist in cancer management. Plants serve as a rich reservoir of bioactive compounds, containing active 

molecules that influence various biochemical and signaling pathways. Recent research highlights the novelty and efficacy of 

anticancer drugs derived from plants. Moreover, certain medicinal plants and their bioactive constituents have demonstrated 

significant effects against a range of cancers, including breast cancer, lung cancer, leukemia, Kaposi sarcoma, testicular germ 

cell tumors, Hodgkin's lymphoma, follicular lymphoma, and acute lymphoblastic leukemia, among others, with their 

mechanisms of action being elucidated. Therefore, it is essential to continue the identification and discovery of these 

compounds to provide the public with more effective treatment options. Since ancient times, natural drugs have been central 

to medicinal practices and have served as primary healthcare solutions across various cultures. These drugs, encompassing 

plant-based, animal-based, and mineral-based medicines, have been particularly prominent in India and China, which are 

often considered mother nations for the utilization of natural-product drugs [32]. Approximately 80% of the world’s 

population relies on traditional medicinal systems, and plant-derived drugs have significant therapeutic value [33]. Medicinal 

plants, the key components of these systems, have been used for their healing properties for centuries. 

According to Ashok and Devasagayam (2007), nearly 70% of Indians rely on natural medications, a figure that increases to 

90% in Africa. Herbal drugs, a critical component of natural drugs, play a significant role in Ayurveda, yoga, Unani, Siddha, 

homeopathy, and naturopathy [34]. Particularly in the realm of cancer, the convergence of ethnobotany and traditional 

knowledge is crucial to the development and use of natural medicines. Ethnobotanical investigations, which focus on the 

utilization of plants and other natural compounds by many civilizations, have yielded vital knowledge regarding their 

potential therapeutic attributes. Scientists and researchers have frequently been influenced by this conventional approach 

when attempting to identify plants that may possess anticancer properties. The utilization of periwinkle in traditional 

medicine, for instance, has resulted in the identification of vinca alkaloids, which are essential chemotherapeutic agents. The 

persistent integration of conventional wisdom and contemporary scientific investigation remains a pivotal catalyst in the 

ongoing pursuit of novel anticancer substances [35,36,37]. 

In the realm of anticancer drug discovery, natural products are pivotal because they offer a diverse array of therapeutic 

possibilities. This historical overview traces the journey from traditional medicine to modern cancer therapy. Initially, plant- 

and animal-derived compounds were used in traditional medicine, laying the foundation for understanding their therapeutic 

potential [38,39]. The 20th century saw a significant shift in the systematic isolation and characterization of active 

compounds from natural sources, leading to breakthroughs such as Vinca alkaloids, which had a substantial impact on 

treating challenging cancer types [39,40,41]. 

Progression in extraction and separation methodologies has facilitated the transformation of natural substances from 

conventional applications to contemporary medicinal agents. Previously, techniques employed to extract therapeutic 

chemicals from plants and other natural sources were frequently primitive, and lacked efficiency. However, since the 

introduction of modern technologies and chemistry, these techniques have progressed considerably. The use of 

methodologies such as ultrasonic, microwave-assisted, and supercritical fluid extraction has facilitated the selective and 

effective separation of active chemicals [42,43]. In addition to increasing the yield and purity of natural products, these 

developments have enabled the identification of novel molecules with anticancer effects. The capacity to extract and analyze 

the distinct constituents of conventional treatments has proven crucial in comprehending their mechanisms of action and 

formulating standardized pharmacological drugs [44,45]. 

The development of Taxol, or paclitaxel, from the Pacific yew tree epitomizes this evolution, balancing ecological 

sustainability with therapeutic advancement. Discovered as part of the National Cancer Institute program in the 1960s, 

Taxol’s journey highlights the integration of emerging technologies such as high-throughput screening and computational 

modelling in drug discovery [38,46,47]. Despite challenges such as supply issues and ecological impacts, innovations in 

synthetic and semi-synthetic methodologies have paved the way for the next generation of anticancer drugs [48,49]. 

Taxol’s mechanism of action, promoting tubulin assembly into microtubules and stabilizing them against disassembly, is 

distinct from other treatments of its time, making it a unique and effective anticancer agent [50]. However, the development 

of Taxol faced challenges, owing to the low abundance of the compound in its natural source and the ecological implications 

of harvesting yew trees. Advances in semi-synthesis from more abundant yew species eventually led to FDA approval of 

ovarian cancer treatment in the early 1990s [49,51]. Taxol’s success story not only underlines the importance of natural 

products in drug discovery, but also emphasizes the need for sustainable sourcing and interdisciplinary collaboration in 

pharmaceutical development. 

The incorporation of natural substances into contemporary pharmacopeia signifies a meaningful advancement in 

pharmaceutical exploration. Although the utilization of natural chemicals was first inspired by traditional medicine, their 
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integration into conventional healthcare has necessitated stringent scientific verification and standardization. Extensive 

pharmacological and toxicological testing was conducted as part of this procedure, to guarantee safety and effectiveness in 

strict adherence to rigorous standards of regulatory bodies [40]. The incorporation of natural compounds, such as Taxol, into 

pharmacopeia represents a transition from anecdotal and empirical use to evidence-based medicine. Furthermore, it 

emphasized the potential of natural products as an abundant reservoir of innovative therapeutic agents with the capacity to 

tackle a multitude of complex health ailments, such as diverse forms of cancer [52,53]. 

It has  been explored and studied in natural compounds and their structural analogs, and show exceptional variation in 

chemicals. In addition, the distinct molecular characteristics of natural products enable them to offer greater safety and 

effectiveness [47]. Chemotherapy drugs like doxorubicin and cisplatin, as well as radiotherapy, are commonly employed in 

cancer treatment, but are associated with severe adverse reactions and toxic side effects. Radiotherapy, in particular, can lead 

to cognitive dysfunction and a decline in brain function [54]. Additionally, chemotherapy may result in secondary tumors 

and damage to normal tissues, presenting challenges for cancer survivors. Common issues during chemotherapy include 

bone marrow suppression, causing immunosuppression, and various toxicities such as liver, kidney, and heart toxicity [55]. 

For instance, cisplatin can induce nausea, vomiting, acute kidney injury, neurotoxicity, and ototoxicity. Some chemotherapy 

drugs may not effectively target less-active cancer cells, influencing overall survival and prognosis, negatively [56]. 

In recent times, natural compounds have gained importance in cancer prevention and treatment. These compounds, including 

phenols (such as curcumin, quercetin, resveratrol, and capsaicin), flavonoids (quercetin, tanshensin IIa, and icariin), 

terpenoids (andrographolide, artesunate, and atractylodes), alkaloids (matrine, berberine, and piperine), and others, play a 

crucial role. They exhibit anti-inflammatory properties, promote cell apoptosis, inhibit invasion and metastasis, and enhance 

immune responses. These natural compounds have demonstrated efficacy against various cancers like lung cancer, breast 

cancer, and ovarian cancer [57]. 

Compounds generated from bacteria, plants, and marine organisms are considered to be natural products. Throughout history, 

natural products have been crucial for the advancement in cancer treatments. Research on anti-cancer medication employs 

natural products because of their extensive chemical diversity, distinctive structural characteristics, and biological activity, 

which has less toxicity. As some of these substances have undergone evolutionary adaptations to protect species from 

illnesses, including cancer, they are promising candidates for anticancer drugs. Screening the anti-cancer activity of natural-

product extracts is a customary initial step taken by researchers. Subsequently, promising extracts are isolated and purified 

to determine their precise active components. It is frequently possible to enhance the quality of natural products by chemical 

modification, as in the case of improving their bioavailability or targeting particular types of cancer cells. By synthesizing 

analogs or derivatives, medicinal chemists can augment the drug-like characteristics of substances. 

About fifty percent of drugs originated from natural substances. These could be compounds that are either semi-synthetic or 

obtained from flora [58]. Examples of natural products used in anti-cancer drug development include the following (Figure 

2 and Table 1). 

Methods for identifying cancer drivers based on gene mutations 

A gene known as a "driver" must be changed in order for a tumour to grow. Cell division, checkpoints, and other genomic 

alterations accumulate in cancer cells as a result of driver mutations, which are somatic mutations that contribute to abnormal 

cell proliferation and carcinogenesis (fig 2) Mutations that have no effect on the cells may be possible. In 2007, [Settleman, 

J.] Due to clonal proliferation, all final cancer cells will have attendant mutations, making them just as important as driving 

mutations. 

 

 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B40-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B52-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B53-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B47-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B54-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B55-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B56-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B57-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#B58-biomedicines-12-00201
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#biomedicines-12-00201-f002
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#biomedicines-12-00201-f002
https://pmc.ncbi.nlm.nih.gov/articles/PMC10813144/#biomedicines-12-00201-t001


Dr. Kais Atwan Sherif Algailany, DR. N. Dora Babu, Dr Hamid Ghaffoori Hasan 
 

 

pg. 304 
 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 17s 

 

 

Fig 2: Natural compounds and structures 

Proto-oncogenes and tumor suppressor genes are two cancer-causing genes. Oncogene genes like BRAF, KRAS, or MYC 

must have a gain of function mutation to become cancerous. [DeBerardinis 2007] Two copies of the tumor suppressor gene 

must be inactivated for the tumor to form. This includes TP53, PTEN, and CDKN2A. Finding driver genes can be done by 

looking for DNA sequences that affect a particular protein location. [McFarland 2014] These genes can be used to classify 

mutations that cause disease. Those genes that have changed more frequently than expected are known as driver genes. In 

multi-cancer patients, driver changes are more common. 

In 2009, [Stratton, M. R.] Mutational processes have caused an overstock of mutations relative to the projected base rate, 

leading to a new class of approaches for finding areas of DNA. It has been discovered that 568 genes are responsible for 

28,000 tumors and 66 malignancies. Only 2% of driver mutations in proteins are accountable for the more than 20 different 

malignancies caused. [J. R. Pon 2015.] Knowledge of driver genes and their tumorigenic potential is necessary for cancer 

patients' antibody or other inhibitor treatment. There are still many unanswered questions about driving genes. 

In contrast to rare genes, those that often occur in the human population are discovered. A rare genetic mutation drives less 

than 1% of all malignancies. In 2020 [Salichos, L.]  

 

 Fig 3:  Classification drug validation 

To understand why particular driver mutations are so rare, researchers used a theoretical framework. The protein is activated 

by tissue-specific driver mutations with high or low frequency, according to the explanation. Because just a few driver 

mutations happen, the protein activation is insufficient, according to the theory of this study. Even while clinically unusual 

drivers may be found, computational software may not, which creates an entirely different set of complications. It is 

becoming more and more common knowledge that non-coding genes contribute to the occurrence of driving mutations, but 

their total number in the human genome is still very small. [Kumar, S. 2017, January 8] stated that These components generate 

extraordinarily lengthy sequences, notwithstanding our discovery.  

Nano-medication for cancer drug development  

Discovering anti-cancer medications from natural sources faces numerous hurdles, which slow down the development of 
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effective treatments. The intricate molecular compositions of these natural products pose significant challenges, due to their 

complexity, making it difficult and resource-intensive to separate, identify, and synthesize them . Moreover, the efficacy of 

natural compounds as anti-cancer drugs is hindered by limited absorption and distribution in the body, leading to concerns 

about their bioavailability Toxicity is a critical consideration, since certain natural substances can pose potential risks, 

necessitating thorough toxicological studies to ensure patient safety. Additionally, resistance to treatments derived from 

natural products may emerge in cancer cells, over time. Therefore, a deeper understanding of resistance mechanisms and the 

development of new strategies to counteract this resistance are essential. 

Sourcing natural substances also creates sustainability challenges, as unsustainable farming practices and overharvesting can 

harm ecosystems and exhaust these resources The case study of Combretastatin A4, derived from African bushwillow, 

exemplifies these concerns. Its low solubility and instability in water present significant obstacles to its clinical development. 

Researchers have tackled these issues by developing a water-soluble version, Combretastatin A-4 phosphate (CA-4P), and 

prodrug forms to enhance delivery and optimize therapeutic efficacy. Concurrently, employing computer models for natural-

product-based drug development faces obstacles, due to the intricate and diverse structures of these molecules Scarce 

experimental data, limited databases, and high structural flexibility further impede precise modeling. Variations in chemical 

makeup and bioactivity, along with poorly understood mechanisms of action, complicate the creation of standardized models 

Challenges such as overfitting, substantial computational demands, and the necessity for rigorous experimental validation 

by regulatory bodies further add to these complexities. 

Progress in utilizing natural ingredients for anticancer treatments faces major setbacks, due to intellectual property and patent 

issues. Often, complex legal matters surrounding the patenting of biological materials complicate the process for securing 

patents on molecules derived from living organisms. Biopiracy, which arises when indigenous groups are not fairly 

compensated for their traditional knowledge, presents another barrier. Legal and financial hurdles can impede research and 

development, alongside ethical concerns raised by these challenges. Striking a balance between protecting the rights of 

corporations and researchers, while acknowledging the valuable contributions and knowledge of traditional communities, is 

vital in addressing these intellectual property concerns  

The recruitment of participants and the design of clinical trials provide an additional set of obstacles in the development of 

anticancer medicines derived from natural products. The complexity of designing studies that assess the safety and 

effectiveness of these drugs stems from their varied characteristics. Recruiting an adequate number of volunteers who satisfy 

the precise criteria for these studies might pose challenges, especially in the case of rare or severe diseases. In light of these 

obstacles, novel trial-design methodologies, including adaptive trials and efficient patient recruitment and retention tactics, 

are required, to guarantee that clinical investigations provide dependable and significant findings  

Strategies to Overcome the Challenges 

The relevance of ancient knowledge is increasingly being acknowledged, with the development of anticancer drugs derived 

from natural ingredients. Innovative medicinal compounds may be developed with the assistance of indigenous people and 

healers who have utilized these natural medicines for millennia. By adopting this strategy, researchers not only gain access 

to an abundance of untapped therapeutic chemicals and plants, but also promote a drug development process that is more 

inclusive and ethical. The establishment of collaborative alliances that demonstrate reverence and recognition of traditional 

wisdom may facilitate the identification of innovative anticancer drugs and save this priceless information for posterity 

Advanced analytical methods such as mass spectrometry and nuclear magnetic resonance have greatly boosted the 

characterization of complex natural-product structures, leading to greater knowledge of their chemical characteristics and 

medicinal potential  

Nanotechnology plays a significant role in enhancing the bioavailability of natural products. Nanoparticle-based medication 

carriers have the potential to increase the solubility and stability of these chemicals, allowing better absorption and 

distribution inside the body Furthermore, studying combination treatments that incorporate natural products and conventional 

anticancer medications might produce synergistic results. This method can assist in overcoming resistance mechanisms and 

enhancing treatment effects, by concurrently addressing several routes  

Reducing the toxicity of natural product-derived chemicals is another key concern. Strategies could entail prodrug 

development, where less hazardous precursor molecules are transformed into their active forms within the body, or devise 

focused drug-delivery methods to limit off-target effects. In addition, fostering sustainable techniques for gathering and 

cultivating natural products is crucial for safeguarding ecosystems and guaranteeing a steady supply of these valuable 

substances. Thus, ethical and ecologically acceptable procurement strategies are vital  

The combination of artificial intelligence (AI) and machine learning in this sector is set to transform the discovery and 

prediction of prospective natural-product-based anticancer medicines. AI systems can evaluate large datasets to locate 

molecules with high therapeutic potential, thereby accelerating the drug discovery process. Moreover, substantial clinical 

trials are essential to evaluate the safety and effectiveness of natural-product-derived anticancer medicines in humans. These 
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studies are critical for providing the evidence needed to bring promising drugs from the laboratory to clinical practice Recent 

developments in deep learning have substantially altered drug discovery processes. Researchers have employed deep neural 

networks to study and predict drug-related parameters, including the bioactivity of prospective anticancer drugs. The future 

of drug development, especially in the field of natural products, entails combining deep-learning algorithms with standard 

computer methodologies. This technique is intended to boost the accuracy of predictions of the anticancer potential of natural 

chemicals  

Virtual Screening and Molecular docking of Cancer drugs  

By utilizing computer-aided drug design, you may save money, time, and effort to create new medications. In 2020, 

[Rzechorzek, N. J. 2020] Chemotherapy has long targeted DNA replication because cancer cells expand unchecked compared 

to noncancerous ones. DNA replication-licensing complex component MCM7 is a possible therapeutic target in some 

malignancies. We computationally tested 452 biogenic chemicals for their ability to bind to the MCM7 protein using the 

UEFS Natural Products dataset. According to [Pankaj Banerjee (P.B) and Eckert 2018], Three of them (UEFS99, UEFS137, 

and UEFS428) were shown to be very MCM7-specific (see below). Twelve active site amino acids in MCM7 are targeted 

by UEFS99 (Pro383, Gln384, Val 385, Ala386, Lys387, Ser388, Gln389, Asp445, Glu446, Lys449, Ala487, and Asn489). 

Van der Waals interactions between UEFS99 and MCM7 include Asp445, Gln389, and Lys449 of MCM7 (Figure 4). In the 

year of our Lord [(Xianxiao 2015] 

 

 

Fig 4:  UEFS99-binding residues in MCM7 Residual interactions are denoted by a variety of colours..Digital drug 

assignment development for Artificial intelligence  

Machine learning is commonly referred to as "artificial intelligence" (AI) (ML). When it comes to artificial intelligence (AI), 

computer science and the FDA's action plan use the term "intelligent computer programs." In 2019, [Tate, J. G.] It is difficult 

to find good predictive algorithms for treatment decisions based on ML because of the various variables that influence MTA 

efficacy. An advanced then rule-based expert system was employed to build the DDA system based on the experimental 

data. Transparency, openness, and consistency are all hallmarks of rule-based expert systems. [I. C. G C., 2020] reduced the 

system's complexity. The Realtime Oncology Treatment CalculatorTM uses TMB, MSI, druggable targets, MTAs, and tumor 

type in its calculations (Fig.5). In addition, COSMIC was incorporated. A gene's molecular changes and druggable target 

genes and MTAs are all considered by the DDA algorithm during scoring. In 2020, the MDAP will be implemented. Then, 

based on their link to all of the tumor's putative driver genes, it assigns each gene a score. Based on how many "driver genes" 

they have, how many "target genes," and their ratings, MTAs are ranked. A study by [Belin, L. et al. 2017] According to 

evidence, biological parameters in one tumor can be compared to those in other tumors to compute weights. 

 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=8510405_molecules-26-05878-g002.jpg
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=8510405_molecules-26-05878-g002.jpg
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Fig 5: Schematic representation of a digital medication assignment system (DDA). Druggable molecular targets 

(TARGET) and cancer-promoting genes (DRIVER) have been linked (MTA). A DDA score is produced for each 

driver gene present in the tumour, together with their targets and MTAs. In the AEL score computation for 

DRIVERS, TARGETS, and MTAs, the lines represent evidence-based functional associations, not physical 

correlations.  

4. CONCLUSION 

The overexpression of MCM7, a component of the DNA replication licensing complex, has been observed in various human 

cancers. To identify potential inhibitors of MCM7, biogenic compounds were screened against the MCM7 protein. This 

study employed DDA, an advanced artificial intelligence (AI) system, to determine which molecular target agents (MTAs) 

should be prioritized for precision oncology. The system provides unique algorithms and an evidence database for each case, 

along with detailed explanations of its reasoning and procedural actions, ensuring human quality assurance. The expert 

system is rich in if-then relationships and methodologies. Such technologies are included in the FDA's AI/ML Action Plan 

for Medical Devices. The advantages of utilizing an electronic nose over a biosensor are significant, allowing for multiple 

readings without performance degradation, and enabling large-scale production of these devices. For modern science to 

advance, it must first understand and uphold traditional values such as harmony, healing, and compassion. Only through this 

understanding can balance, restoration, and empathy be effectively supported. The use of plant-derived anticancer drugs is 

gaining traction due to their effectiveness, necessitating regulation to meet demand and ensure sustainability. This report 

outlines key players in the Cancer Cognitive Computing market, including IBM, Microsoft, Google, Apple, Palantir, Alacris, 

and others. It encompasses financial data, product and service offerings, and recent developments. Furthermore, this section 

discusses the major industry players from both positive and negative perspectives. Consequently, the insights gained from 

this research can assist companies in formulating business strategies and identifying new opportunities within the global 

cancer cognitive computing market 
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