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Abstract 

This is a review of interdisciplinary convergence of the field of pharmaceutics, cancer medicine, 

computing, artificial intelligence (AI), and machine learning (ML), as well as environmental health 

with respect to innovative approaches to improving healthcare. Oral organogels are mentioned as 

potential effective drug-delivery systems with the ability to enhance solubility, stability, and 

controlled-release, especially of anticancer agents. The developments of cancer medicine such as 

precision oncology and immunotherapy prove the usefulness of tailored therapies, whereas AI and 

ML contribute to diagnostics, predictive modeling and treatment planning. Holistic viewpoint on 

external factors affecting disease and treatment is offered by environmental health insights coupled 

with the use of computational tools. The review highlights synergistic strategies, issues, and the 

perspective, presenting the opportunities of interdisciplinary innovation to safer, more efficient, 

and patient-centered medical solutions. 
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Introduction 

The fast changing world of science and technology has brought new possibilities of combining the 

traditionally distinct fields in order to come up with more efficient, safer and smarter healthcare 

solutions. The convergence of pharmaceutics, cancer medicine, computing, and environmental 

health has been of great interest in recent years as people are working towards finding holistic 

https://giaics.com/index.php/GIACS/article/view/19
mailto:m.ali.m2000m@gmail.com


P a g e  | 149 

 

P u b l i s h e d  i n  G l o b a l  I n s i g h t s  i n  A r t i f i c i a l  

I n t e l l i g e n c e  a n d  C o m p u t i n g  A t :  

h t t p s : / / g i a i c s . c o m / i n d e x . p h p / G I A C S / a r t i c l e / v i e w / 1 9   

solutions to better patient care to meet the complex needs of the world health [1]. The identified 

interdisciplinary links of this review are specifically with oral organogels, the development of 

cancer therapy, and the emergence of artificial intelligence (AI), machine learning (ML), and 

cybersecurity in modern healthcare infrastructures [2]. 

There has been an explosion of new drug-delivery systems in pharmaceutics to improve 

therapeutic, patient compliance, and bioavailability. Oral organogels are one of such systems that 

promises much as semi-solid formulations that can entrap hydrophobic drugs, enhance stability, 

and release them in a controlled way. They are also appealing due to their ability to be customized 

to administer cancer drugs, whereby specific dosage and local release is essential in reducing the 

toxicity with maximum therapeutic effect [3]. To develop the next-generation drug-delivery 

technologies, it is important to comprehend their mechanisms, formulation strategies, and possible 

uses. 

Parallel to this, the field of cancer medicine remains in a continuous state of development due to 

advancements of precision oncology, immunotherapy and customized treatment planning. The 

application of AI and ML in oncology research has increased the speed of detecting biomarkers, 

selecting treatment better, and detecting latent diseases more quickly using sophisticated pattern 

recognition. Such computational systems are transforming clinician behavior, making them 

better/quicker to analyze complicated data-sets, ranging in genetic profile to imaging findings, and 

improving decision-making and patient-centered treatment plans [4]. 

There are also new concerns associated with the growth of digital health systems. Cybersecurity 

is becoming a crucial part of preserving sensitive medical data, preventing cyber threats, and 

ensuring data integrity in AI-enabled health care systems as it is becoming more and more data-

driven. Strong computational security is essential in protecting the privacy of patients as well as 

ensuring that automated diagnostic and support tools are trusted [5]. Another pillar of this review 

is environmental health that adds critical information to the effect of external factors on disease 

trends and susceptibility of patients. In spite of the fact that pollutants are not of interest here, the 

environmental dimension reveals the importance of ML technologies in the areas of monitoring 
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exposures, predicting health risks and supporting preventive measures on the community and 

population levels [6]. 

By bringing together these related fields, this review tries to bring out a coherent knowledge on 

how pharmaceutics, cancer medicine, computing, and environmental health can be used together. 

Innovative solutions are the new solutions that are technologically advanced, clinically effective, 

and globally relevant, which is the path made by such integration [7]. 

Pharmaceutical Uses of Oral Organogels 

Oral organogels have become a new and versatile platform in the contemporary pharmaceutics 

because of their particular structural, physicochemical, and functional features. Organogels 

Organogels are semi-solid systems that occur when a liquid phase (organic) is immobilized in a 

3D structure which is generated by the gelators [8]. They offer a rigidity to the fluid, which still 

retains its hydrophobic properties, allowing organogels to be useful in the encapsulation of drugs 

which are poorly soluble in water, a frequent problem with therapeutic formulation. As more drugs 

are showing low solubility in aqueous environments, organogels represent an appealing alternative 

towards improving oral delivery, stability and controlled release [9]. 

The major benefit of oral organogels is their capacity to withstand environmental degradation of 

delicate active pharmaceutical agents including hydrolysis or enzymatic degradation in the 

gastrointestinal (GI) tract. Their hydrophobic network is capable of controlling the rate of diffusion 

of drugs or to release through physiological stimuli [10]. It is also important in the field of 

therapeutics where dosage and extended effect of a drug are important (such as chronic illnesses 

and chemotherapy). Organogels can also lessen dosing frequency, enhance patient compliance, 

and reduce systemic toxicity, and the latter are all objectives that are closely matched to patient-

centered pharmaceutical design, through enhanced solubility and bioavailability [11]. 

The development of organogels can be developed based on the type of gelator, solvent, and desired 

drug burden. Fatty acids, waxes, biodegradable polymers as well as surfactants are common 

gelators each with its own mechanical and rheological characteristics. Stability, drug entrapment 

efficiency and release profile of the organogel depends on the choice of appropriate components 
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[12]. Other potential frontiers in the targeted application of oral delivery include the research of 

stimuli-responsive organogels that respond to fluctuations in pH, temperature, or enzymatic 

activity and create new opportunities in targeted oral delivery [13]. 

Oral organogels have a great future in the area of cancer medicine. Most of the anticancer agents 

have low solubility and have limited therapeutic windows. The inclusion of these drugs in 

organogels can boost their absorption through the mouth, decrease intestinal irritation as well as 

stabilize plasma levels. This may change the mode of administration of some chemotherapeutics 

or supportive-care drugs particularly where oral alternative to invasive therapy is preferable [14]. 

In general, oral organogels are a fast-developing area and have a significant potential to solve the 

current pharmaceutical issues. The presence of adaptability, biocompatibility as well as high 

functioning in hydrophobic drugs, puts them into the spotlight of being an effective tool in the 

upcoming generation of oral drug-delivery system (especially in intricate therapeutic interventions 

like oncology) [15]. 

Advances in Cancer Medicine  

The field of cancer medicine has experienced undulating change in the last twenty years where 

treatment styles in general terms have been replaced by highly targeted therapy with a focus on 

patients. This development is propagated by the improvement of molecular biology, drug-delivery 

science, immunology, and computational technologies which allow making interventions more 

precise and effective [16]. The current trends in oncology emphasize early diagnosis, patient-

specific treatment strategies, and treatment regimes with reduced toxicity and the highest treatment 

outcome. 

Among the most crucial cancer medicine developments, there is the emergence of precision 

oncology, which involves the customization of treatments depending on genetic, molecular, and 

cellular patterns of a patient. Clinicians have been able to determine driver mutations and 

molecular markers that direct the application of targeted therapies using genetic sequencing 

technologies [17]. They can inhibit particular pathways that are critical to the survival of cancer-

cells and hence they can be administered more selectively and efficiently in comparison to the 

conventional chemotherapy. The move to personalization also has resulted in better prognostics 
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tools as genetic signatures can show not only tumor behavior, but also risks of recurrence and 

probable response to treatment [18]. 

Concurrently, immunotherapy has come about as a revolution in the contemporary treatment of 

cancer. Immune checkpoint blockers, therapeutic antibodies, cancer vaccines, and adoptive cell 

therapies are some of the approaches that have been shown to utilize the immune system of the 

patient to accept and attack cancer cells. These treatments have yielded long-lasting solutions in 

tumors that were once deemed to be extremely difficult to treat such as melanoma and some lung 

tumors. Current studies are being carried out to improve the immunotherapeutic approaches such 

that it can be applied to a wider tumour range [19]. 

The safety and efficacy of anticancer agents have also been enhanced by advancements in 

technologies in drug delivery such as oral organogels, nanoparticles, liposomes, and polymeric 

carriers. These systems increase solubility of drugs, decrease off target toxicity and help in 

controlled or targeted release. The oral delivery systems are particularly useful in enhancing 

patient adherence and especially in increasing patient comfort as alternatives to invasive 

administrations without affecting therapeutic performance [20]. 

Artificial intelligence (AI) and machine learning (ML) have transformed various steps of cancer 

treatment. ML models are helpful in the early diagnosis of imaging and pathology based on pattern 

recognition, predictive biomarker detection, and personalized treatment planning by analyzing 

large-scale clinical and molecular data. AI is also used in research to discover drugs faster by 

predicting their interactions with each other, and also to optimize experimental design [21]. All 

these developments are a complex and fast developing environment. The great precision, the 

increased use of technology, and individualized treatment of cancer patients is more than ever 

more direct than the past, and this has become the foundation of still more effective and patient-

centered oncology solutions to come [22]. 
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Artificial Intelligence (A.I.) and Machine Learning (M.L.) in Health Sciences 

Machine Learning (ML) and Artificial Intelligence (AI) have become the highlighted pillars of 

innovation in the health sciences and can be used to provide intelligent computational resources 

that can enable changes in how diseases are identified, controlled, and cured. They have enabled 

them to analyze large and complex data sets at high speed and accuracy hence being indispensable 

in the fields of pharmaceutics, diagnostic medicine, clinical decision-making, and the field of 

environmental health research [23]. With the shift toward the personalization of healthcare systems 

and the use of data to drive changes, AI and ML can offer the analytical capabilities necessary to 

reveal trends that previously were not evident. 

 

 

 

 

 

 

 

 

 

 

 

Figure: 1 showing role of AI through machine learning 

AI and ML are important in drug discovery and development of formulations in pharmaceutics. 

The ML algorithms are able to forecast drug-excipient compatibility, design formulation 

requirements, and simulate drug-release characteristics, which save time and cost of conducting 
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experimental trials [24]. This is particularly the case when complex delivery systems such as oral 

organogels are involved, and a large amount of data needs to be analyzed to determine rheological 

properties, stability, and release dynamics. AI can accelerate these processes by predicting the 

results of formulations and selecting the most promising ones and testing them in the laboratory 

[25]. 

Moreover, AI facilitates the development of individualized treatment plans by combining patient-

specific variables (genetics, lifestyle, biomarkers, and clinical history) to produce specific 

treatment plans AI in healthcare connects with herbal medicine by helping researchers analyze 

huge amounts of data about plants, their chemical compounds, and their effects on the body. It can 

identify which herbs are most likely to be effective and safe, and even predict possible interactions 

with modern medicines. AI also supports the development of better herbal products and smarter 

health apps that give evidence-based guidance rather than relying only on tradition [26]. In more 

general health sciences AI is used in disease surveillance, environmental, and population-health 

prediction. ML models are able to monitor exposure trends, forecast epidemics and determine 

environmental factors that affect the health of the population. 

With these technologies evolving, transparency, cybersecurity and ethical standards are critical 

issues to be followed. The privacy of data, the avoidance of algorithmic bias, and the justification 

of AI-informed decisions are the problems that should be addressed. However, AI and ML keep 

redefining the healthcare industry and providing novel solutions that improve the efficiency, 

accuracy, and the overall quality of patient treatment [27]. 

Computing and Cybersecurity Applications in Healthcare  

The growing level of digitization in healthcare has changed the way medical information is 

gathered, stored, and analyzed and has generated both tremendous opportunities and substantial 

challenges. Computing technologies, including electronic health records (EHRs) and cloud-based 

databases, and high-performance computing systems have increased the effectiveness, access, and 

accuracy of healthcare provision [28]. But the cybersecurity has also become a critical element of 

any present-day healthcare system due to the vulnerabilities that this digital revolution has brought. 
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Healthcare computing is the process of storing, retrieving and analyzing the bulk data on patients, 

which allows the real-time decision-making and integration of clinical and research fields. 

Complex simulations in drug discovery, pharmacokinetics, and treatment optimization can be 

achieved through the support of high-performance computing and cloud-based platforms and the 

support of AI and machine learning (ML) applications in diagnostics, predictive modeling, and 

personalized medicine [29]. The ability to process multidimensional data sets (between genomic 

sequences and imaging outcomes) has stimulated innovation in areas like cancer medicine, 

pharmaceutics and the health of the population [30]. 

 

 

 

 

 

 

 

 

 

Figure: 2 showing cybersecurity spending in healthcare 

With an increase in the dependency on digital systems, there is also the risk of cyber threats. 

Healthcare organizations are exposed to data breaches and ransomware as well as malicious access 

and system interruptions. These cases may jeopardize patient privacy, put clinical processes at risk, 

and destabilize the confidence in digital health solutions [31]. The combination of AI and ML is a 

two-sided phenomenon in cybersecurity, as it brings new threats at the same time as it can be used 

to increase the security level by identifying abnormalities, anticipating the possible violation, and 

automatically responding to it. The ML algorithms have the ability to track the network traffic 
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continuously, detect suspicious trends, and notify the administrators before the damage is done to 

the network [32]. 

Data integrity is especially essential in healthcare AI, where patients can rely on AI advice on 

matters of their health. Cybersecurity technologies, such as encryption, access control, secure 

communication protocols, and strict volume of system audits assist in protecting sensitive health 

data without violating the regulatory requirements, including HIPAA and GDPR. Additionally, 

safe computing environments also facilitate sharing of data safely to support research, and further 

collaboration in drug development, cancer research, and population health analytics [33]. 

 Overall, computing and cybersecurity are the major intersection points of the healthcare of today. 

These technologies support the innovations in drug delivery and personalized medicine, as well as 

AI-based healthcare by offering powerful, high capacity computing resources and protecting the 

data. To achieve the best potential of digital health systems, a tactical equilibrium between the 

level of technological progress and the level of cybersecurity vigilance is required to ensure patient 

trust and safety [34]. 

Perspectives of Environmental Health 

Environmental health is an important field that studies the effects of the environment on human 

health and the disease determinants through physical, chemical, biological, and social elements in 

the environment. The study of these interactions is becoming relevant as people encounter 

complicated pressures of urbanization, industrialization, and climate change. Although the 

pharmaceutics, cancer medicine, and computational applications are mostly considered in this 

review, considering the environmental health viewpoints offers useful information on the 

determinants of health on a larger scale and facilitates the creation of controls and personalized 

responses to prevent diseases [35]. 

The environmental exposures and their effects on physiological systems are one of the most 

important factors in the environmental health that are monitored and assessed. The state-of-the-art 

analytical equipment, such as sensors, geographic information systems (GIS), and remote 

monitoring equipment, can be employed to measure the exposures to the changes in air quality, 
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water pollution, and other environmental concerns [36]. These data play an essential role in the 

study of the effects of environmental conditions on the course of disease, the effectiveness of 

treatment, and the overall outcome of patients. 

The use of machine learning (ML) in environmental health has been growing at a very fast rate. 

The great amount of environmental data can be analyzed with the help of ML algorithms to identify 

patterns and predict possible health hazards and create models that will facilitate proactive 

interventions [37]. Indicatively, predictive modeling could be used to detect populations at the risk 

of disease because of some environmental factors, which could enable healthcare providers and 

policymakers to deliver more targeted preventive measures. This form of calculation enhances the 

relationship between the monitoring of the environment and the practical health strategies [38]. 

Pharmaceutics and cancer medicine also touch on environment health aspects. The 

pharmacodynamics and pharmacokinetics of therapeutic agents may be influenced by external 

conditions that affect drugs absorption, metabolism and efficacy. Knowledge of these interactions 

enables researchers to maximize drug preparations, e.g. oral organogels, and customize treatment 

to individuals with varying environmental conditions. On top of that, clinical and computational 

models that consider environmental considerations will improve the precision of AI- and ML-

based decision-making, which, in the end, will contribute to a more efficient and tailored treatment 

of patients [39]. 

To sum up, environmental health offers a very important framework of interpreting the disease, 

therapeutic efficacy, and population health in the larger context. By combining computational and 

ML-based methods, it is possible to monitor them accurately, assess risks, and plan interventions. 

With the inclusion of environmental awareness into pharmaceutics and cancer medicine, a new 

generation of researchers and clinicians can come up with ideas that are not only novel and 

technologically oriented but which are also responsive to the environment realities that are 

dictating human health [40]. 
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Integrative Insights across Domains  

Pharmaceutics, cancer medicine, computing, artificial intelligence (AI), machine learning (ML), 

and environmental health converging is a revolutionary approach to the contemporary healthcare. 

All these areas have their own input of insights and methodologies but all of them are optimally 

utilized as a synergist approach and solutions are discussed which are more useful in solving 

complex medical issues than isolated one [41]. Under this integrative approach, innovation in drug 

delivery, customized medicine, predictive modeling and preventive healthcare is possible. 

Oral organogels are an example of application in pharmaceutics that illustrates how computational 

modeling and ML can be useful in advancing the creation of a modern formulation approach. AI 

models have the ability to suggest the best organogel composition and stability, optimize drug-

release characteristics, and decrease the duration and cost of experimental development [42]. On 

use in cancer medicine, these formulations can be more effective in terms of bioavailability of 

chemotherapeutic agents and can reduce systemic toxicity. The combination of computational 

information and experimental pharmaceutics is more effective because it helps to bridge the gap 

between the laboratory innovations and clinical applications [43]. 

The field of cancer medicine is not an exception as AI and ML also give the opportunity of 

designing treatment plans with personal sensitivity to genetic, molecular, and environmental data. 

With the synthesis of patient-specific clinical and environmental health evaluation, clinicians are 

able to establish variables that affect the effectiveness of drugs and the progression of the disease. 

Precision oncology is supported by this integration, in which the treatment is not only based on 

the profile of the tumor, but also on the specific situation of the patient and external health-related 

factors [44]. 

Another layer of understanding is provided by environmental health where it brings into focus the 

bigger picture under which diseases are formed and treatments are working. ML models have the 

potential of combining both environmental exposures and patient health indicators to predict risk 

factors, optimize medication regimens and aid preventative measures. Computational tools are 

used to guarantee the synthesis of data provided by the various data sources including laboratory 

experiments and population-scale environmental monitoring to provide actionable data [45].  
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The integrity of this multi-domain integration is supported by cybersecurity. The interdisciplinary 

collaboration can be safe and effective with the assistance of secure data management that makes 

sensitive patient information, computational analyses, and AI-driven predictions reliable and 

secure. The Mozallian-Bornhol team, in general, will promote a holistic, data-driven approach to 

healthcare through the integration of these domains [46]. Through the power of pharmaceutics, 

oncology, computational sciences and environmental health, researchers and clinicians can create 

more accurate, powerful and patient-focused solutions leading to the creation of innovations that 

are technologically advanced, clinically relevant, and environmentally aware [47]. 

The Problems, drawbacks, as well as the Future 

Regardless of the incredible advances at the boundaries between pharmaceutics and cancer 

medicine, artificial intelligence (AI), machine learning (ML), computing, and environmental 

health, a number of challenges and constraints still limit their potential. These barriers need to be 

understood in order to inform future research, enhance the clinical translation and promote safe, 

effective, and ethical applications of emerging technologies in healthcare [48]. 

A significant difficulty is the complexity of the integration of various datasets related to different 

domains. Pharmaceutical and clinical data of patients, genomic profiles, as well as environmental 

metrics are not always the same in size, format, and quality. This heterogeneity of data demands 

high-level computational systems, standard procedures, and good data management systems to 

ensure interoperability and proper synthesis of these heterogeneous datasets [49]. Any anomalies 

or bias in data may decrease the validity of predictive models, invalidate treatment 

recommendations, or cause erroneous conclusions. 

Such factors as the difference in patient response, tumor heterogeneity, and the change in character 

of malignancies are viewed as limitations in cancer medicine. Even innovative systems of drugs 

delivery, like oral organogels, have to deal with the issue of mass production, governmental 

registration, and individual optimization. Likewise, AI/ML apps have difficulties in 

interpretability of the model, validation and generalizability [50]. Predictive algorithms might 

work in a controlled setting, but they will experience problems when used in a real-world and 

relatively diverse population. Another important restriction is cybersecurity. With the growing use 
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of digital infrastructure and AI-driven tools in the work of healthcare systems, they are exposed to 

the threat of data breaches, ransomware, and unauthorized access. To secure the trust of patients 

and sensitive health information, it is critical to make sure that the data transmission, storage, and 

processing are carried out safely [51]. 

Moving forward, future trends will be aimed at addressing these issues by means of 

interdisciplinary cooperation, more sophisticated computational models, and dynamic regulatory 

mechanisms. The reliability and clinical applicability of the models can be increased by 

standardization of data collection, validation and sharing protocols [52]. Further development of 

the integration of AI explainability, effective cybersecurity policies, and healthcare research built 

with environmental concerns will reinforce the combination of these areas. 

Also, the ongoing evolution of new drug-delivery systems, accuracy oncology instruments, and 

anticipatory environmental health models provide the possibilities to enhance patient outcomes 

and cut down costs and treatment populations. It will be essential to focus on the translational 

research that can connect the laboratory breakthroughs with clinical practice to make sure that the 

joint capacity of pharmaceutics, cancer medicine, computing and environmental health is 

transforming into the real-life accomplishments [53]. 

Conclusion 

Pharmaceutics, cancer medicine, computing, artificial intelligence (AI), machine learning (ML), 

and environmental health are all finding a solution to a paradigm shift in contemporary healthcare. 

The interdisciplinary strategy enables the formulation of novel solutions that are more accurate, 

efficient and personalized to the needs of individual patients, compared to the conventional single 

discipline strategies. Interaction between these disciplines is allowing researchers and clinicians 

to view complex medical problems more holistically, with technological developments and a clear 

understanding of biological, environmental and patient-specific factors. 

In pharmaceutics, the introduction of new forms of drug delivery including the oral organogels has 

contributed to progress in pharmaceutics. Such formulations hold promise especially to 

hydrophobic drugs which have better solubility, controlled release and better bioavailability. The 
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oral organogels and other high-performance delivery vehicles in cancer medicine where accurate 

dosing and reduced toxicity is paramount is a way forward to more palatable therapeutic 

approaches. These inventions show the way in which pharmaceutics may move forward towards 

standard practices to a highly developed, data-driven practices that can be integrated with 

computational and clinical solutions. 

Precision oncology and immunotherapy in general have revolutionized the field of cancer 

medicine, allowing specific genetic or molecular tumor profiles to be targeted during treatment. 

The addition of AI and ML also contributes to improving these initiatives, analyzing complex 

datasets, forecasting the reactions of treatment, and advising individual treatment approaches. 

Genomic, clinical and imaging data can be interpreted quickly with the help of computational tools 

to enable clinicians to make well-informed decisions and improve patient outcomes. This 

intersection indicates the possibility of integrating knowledge of the field with technological 

development to revolutionize the levels of care in oncology. 

The significance of AI and ML is not confined to the fields of oncology and pharmaceutics only. 

These technologies are useful in environmental health in areas of monitoring, risk assessment and 

predictive modelling as they support proactive interventions where external factors affecting 

disease and drug efficacy are factored in. The capability of compiling the environmental, clinical, 

and molecular data in unified models will allow a more holistic approach to health determinants, 

which will allow the use of preventative measures and interventions at the level of the population. 

Nonetheless, these developments come with various issues such as heterogeneity of data, 

interpretability of models, regulatory restrictions and cybersecurity threats. To safeguard sensitive 

health information and ensure the applicability and reliability of AI-driven models, it is essential 

to protect patients and deliver clinical impact. The solutions to these challenges must entail strong 

interdisciplinary cooperation, protocols standardization, and ethical models that will be used to 

regulate the use of technology in healthcare in a responsible manner. 

To sum up, combining pharmaceutics, cancer medicine, AI/ML, computing and environmental 

health has a massive potential to transform healthcare. Using new drug-delivery systems, 

personalized medicine, predictive analytics, and environmental knowledge, scientists and 
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practitioners will be able to provide more effective, safe, and patient-centered treatments. This 

synergistic model is the future of healthcare with interdisciplinary collaboration, technological 

innovation, and clinical expertise coming together to solve complex medical problems, and lead 

to an improved medical outcome at an individual or population level. 
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