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ABSTRACT 

This review offers the interdisciplinary convergence of the 

pharmaceutics, computing, and environmental health, and outlines 

the potential transformative value of the integration of oral 

organogels, artificial intelligence (AI), and machine learning (ML)-

driven insights. Oral organogels are novel drug delivery systems, 

which are much more soluble, stable, as well as releaseable. 

Pharmaceutical research, predictive modeling, and cybersecurity are 

improved with the help of AI and ML, and knowledge synthesis and 

interdisciplinary collaboration can be facilitated by such tools as 

ChatGPT. ML-based predictive analytics and risk assessment are 

useful in environmental health applications to enable proactive 

intervention. Improving the interconnection of these areas, 

researchers will be able to optimize therapeutic approaches, protect 

sensitive data, and come up with actionable findings, and this proves 

the power of integrated strategies to achieve better healthcare, 

environmental leadership, and data-driven innovation. 
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INTRODUCTION 

The fast developing science and technology have made the line between two fields ever-thinner, and 

this is where multi-disciplinary research methods have become possible. One of such areas is the 

intersection between pharmaceutics, computing and environmental health, which can be considered 

a particularly promising area of innovation. Pharmaceutics is still developing the most sophisticated 

drug delivery systems that can increase the treatment effectiveness, avoid adverse effects, and 
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improve patient adherence [1]. The relative novelty of oral organogels is an adjunct that has been a 

promising carrier of controlled and targeted drug delivery. The semi-solid systems can entrap 

hydrophobic and hydrophilic drugs and enhance bioavailability, and provide customized release 

profiles. Their abilities in enhancing patient outcomes especially of drugs that are insoluble or have 

low stability explain why multifaceted studies on their design, characterization and clinical 

applicability are necessary [2]. 

Alongside these drug innovations, computing technologies and in particular artificial intelligence (AI) 

and machine learning (ML) have changed the way in which researchers process, analyze, and interpret 

large amounts of complex data. Regarding the application of AI in healthcare and the monitoring of 

the environment, AI-based applications can offer functionalities such as predictive analytics and 

diagnostics, as well as cybersecurity solutions to ensure the safety of sensitive medical and 

environmental data [3]. With the growth of digital health systems, security of data integrity becomes 

pertinent and advanced cybersecurity measures need to be created [4]. The artificially intelligent and 

machine learning systems, such as natural language processing (NLP) systems like ChatGPT, are 

increasingly becoming useful in vulnerability identification and anomaly detection, as well as offering 

real-time decision support, to close the gap between raw data and actionable insights [5]. 

Another important area, environmental health, is based on the combination of various datasets to track 

pollution, evaluate toxicological risks, and inform the health interventions of a population. The 

integration of pharmaceutics and computation devices introduce possibilities to simulate 

environmental exposure effects on drug efficacy and safety, which provides the interdependence 

between human health and the environmental factors. The insights generated by machine-learning are 

potentially able to find patterns and correlations that otherwise cannot be seen in large-scale data, and 

this can support evidence-based approaches to prevention and intervention [6].  

This is a review which is intended to give an all-encompassing overview of these interrelated areas. 

Combining the research of oral organogels, AI, and cybersecurity applications and machine learning-

based environmental health perspectives, the review reveals the potential of the interdisciplinary 

approach to be transformative. In addition, it suggests the use of ChatGPT as a facilitation tool in a 

research synthesis and knowledge extraction, as well as hypothesis generation, and illustrates how AI 

can improve the process of scientific investigation in terms of efficiency and depth [7]. This 

introduction eventually will lead to the more in-depth discussion of all of the domains, highlighting 

the significance of the need to connect pharmaceutics, computing, and environmental health in the 

contemporary research environments [8]. 
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PHARMACEUTICS ORAL ORGANOGELS 

Oratoral organogels have proven to be a versatile and promising category of drug delivery systems, 

which has distinct benefits in the pharmaceutical applications. Organogels are in structure semi-solid 

three-dimensional networks of the self-assembled low molecular weight gelators of polymers in an 

organic solvent or oil-based medium. In contrast to traditional formulations, the systems can add both 

hydrophilic and hydrophobic drugs and thus are especially appropriate with drugs that are not well 

soluble in water and have restricted bioavailability [9]. Their physicochemical characteristics such as 

stability, viscosity, and mucoadhesive capabilities may be optimized with regards to drug release 

characteristics and therapeutic outcomes. The benefits of oral organogels include delivery of drugs in 

a controlled and targeted manner. Researchers are able to produce sustained release of drugs over a 

few hours or days by controlling the composition and density of a gel, which is beneficial because it 

eliminates frequent dosages and enhances patient compliance [10].  

Oral organogels can avoid the degradation of labile drugs in acidic stomach environment and thus the 

active compounds get to be absorbed in the intestine where they can do so. This ability is especially 

beneficial with sensitive drugs, including peptides, proteins and some vitamins, which are likely to 

be damaged by enzymes or pH [11]. This is also emphasized by the development of oral organogels 

making use of advanced formulation strategies and nanotechnology. The drug solubility, absorption 

and targeting can also be improved by incorporation of nanoparticles, liposomes, or bioactive agents 

in the organogels. Also it is possible to design organogels to be responsive to physiological conditions 

(pH, temperature, enzymatic activity, etc.) to allow site-specific delivery of drugs and reduce systemic 

side effects [12].  

These inventions reveal how organogels can transform delivery of oral drugs especially in chronic 

diseases treatment and personalized medicine. However, with the promise, oral organogels have some 

challenges that need to be taken into consideration. The clinical translation requires the resolution of 

such issues as the mass production, durability, and approval. The accurate pharmacokinetics and in 

vivo performance of organogel-based formulations require a comprehensive comprehension of this 

formulation in order to make rightful predictions about therapeutic performance [13]. 

 Present studies are on the strategies to overcome all these obstacles by using a sophisticated 

characterization method, optimization of gelator architecture and integration of computational 

modeling to predict the process of drug release. Oral organogels are eminent contributions to 

pharmaceutics, which is multifaceted, effective, and easy to take [14]. Their combination with more 

current methods of computational and AI-based design, such as predictive modeling and machine 

learning, provide promising prospects of faster formulation development and improved drugs 
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delivery results. The further research of oral organogels will continue to define the future of the oral 

therapeutics and connect the basic pharmaceutics with the modern technological answers [15]. 

AI AND CYBERSECURITY APPLICATIONS 

Due to the adoption of artificial intelligence (AI) in the fields of healthcare, pharmaceuticals, and the 

environment, a paradigm shift has occurred in regards to responsiveness, interpretation, and 

protection of intricate information. Machine learning, deep learning, and natural language processing 

(NLP) as a part of AI provide the capability to work with large amounts of structured and unstructured 

data effectively, recognize patterns, and produce predictive information [16]. In the field of healthcare 

and pharmaceutics, AI is used to simplify pharmaceutical discovery, individual medicine, patient 

monitoring and clinical decision support. These applications are also especially applicable to the case 

of oral organogels and other advanced drug delivery systems, where predictive modeling can be used 

to optimize the design of a formulation and evaluate pharmacokinetic behavior prior to clinical use 

[17]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 1 showing AI role in cybersecurity applications 

Cybersecurity is now a major issue, along with these developments. The computerization of health 

records, lab data and environmental monitoring data present the sensitive data to threats of 

unauthorized access, breaches and manipulations. The solution to these problems provided by AI-

based cybersecurity tools is adaptive and intelligent protection strategies. In this case, machine 

learning algorithms can spot deviant network behavior, evaluate the possible threats in real-time, and 

autotomize responses to cyber-attacks [18]. They come in very handy in the field of healthcare and 
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environmental studies where the integrity and confidentiality of information is of utmost importance. 

Third-party AI models, such as ChatGPT, may also be useful, as they can help with automated threat 

analysis, issues alert, and generate complex security reports, which will relieve human operators of 

tasks and increase the efficiency of their operation [19]. 

The AI-cybersecurity interdependence has also reached the predictive modeling and risk evaluation. 

The patterns of attack in the past, environmental, or healthcare system behaviours can be examined 

by machine learning algorithms to predict possible vulnerabilities. This initiative will allow 

organizations to undertake proactive strategies other than reactive ones when security breaches occur. 

Further, AI can be used to support safe data sharing in research collaboration, and sensitive patient or 

environmental data would be more protected and yet help draw valuable conclusions [20]. 

Regardless of these benefits, there are challenges. AI systems need huge and high-quality datasets to 

work properly, and any bias in training data may result in faulty predictions or security lapses. 

Furthermore, AI models are going to be at risk of being used by enemies as well as suitable continuous 

improvement, thorough testing, and considerations. There should be a cautious approach to regulatory 

compliance, especially in healthcare and environmental data, as the AI-driven solutions will need to 

comply with the privacy and safety standards [21]. AI and cybersecurity applications have become 

the focus of the modern healthcare, pharmaceutics, and environmental surveillance. The adoption of 

AI-based applications such as ChatGPT allows building more predictive analytics, real-time threat 

detection, and intelligent data management. Through innovative methods of computation and high 

standards of security, scientists and practitioners will protect the rigorous data, and push the field of 

research in the areas of drugs administration, environmental health, and interdisciplinary research 

[22]. 

MACHINE LEARNING-BASED ENVIRONMENTAL HEALTH INSIGHTS 

Environmental health, the study of the effect of environmental factors upon human health, is one of 

the areas that are complex, have large-scale data that is often heterogeneous. Conventional methods 

of analysis often fail to depict the complex interrelationship among pollutants, climatic variables and 

health outcomes. Machine learning (ML) provides a disruptive solution that allows finding valuable 

trends, forecasts, and guidance in large and complex datasets [23]. With the help of supervised, 

unsupervised, and reinforcement learning methods, ML models can help discover hidden correlations, 

predict hazards to the environment, as well as help make evidence-based decisions in the field of 

public health [24]. 

Predictive modeling of pollution exposure and disease risk is one of the major fields of ML 

application in environmental health. Having examined air quality indicators, water pollution rates, 
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soil pollution rates, and climatic data, the ML algorithms could predict possible health risks, risk 

groups, and propose intervention specifics. Predictive models, as an example, can be used to forecast 

the transmission of respiratory diseases in high-air-pollution zones or assess the effects of industrial 

chemicals on the population of regions. Such abilities allow the policymakers and healthcare 

providers to take proactive measures and not to offer reactive solutions [25]. 

Toxicology and risk assessment is another important area of application of ML. The environmental 

datasets are usually comprised of complicated chemical reactions, dose-response, and longitudinal 

health databases. This multidimensional data can be managed using machine learning that will 

identify subtle patterns that might be missed using traditional statistical techniques [26]. Random 

forests, support vector machines, and neural networks are some of the techniques that enable 

researchers to categorize chemicals when it comes to toxicity, exposure effects, and long-term 

outcome simulation which can give insights that underpin regulatory guidelines and standards of 

safety to people [27]. The capacity of knowledge extraction and synthesis is also expanded with the 

incorporation of AI services, such as ChatGPT. ChatGPT can also help researchers to interpret data 

about complex environments, provide hypotheses, and summarize large-scale studies, and thereby 

speed up research and decision-making processes. As an example, it is capable of analyzing textual 

data, environmental reports, and scientific literature to define the emerging environmental health 

threats and recommend possible ways to mitigate them [28]. 

Although the potential is there, there are difficulties associated with implementing ML to the 

environmental health. Lack of data quality, missing values and inconsistency in reporting may 

constrain the level of model accuracy whereas the complexity of real world environmental systems 

necessitates the cautious validation of predictions [29]. Moral aspects such as privacy and the use of 

data in a responsible manner is also a crucial issue especially when dealing with human health 

information. Machine learning is an effective platform to develop environmental health studies. ML-

driven insights make it easier to protect human health by revealing concealed patterns, aiding in the 

process of risk prediction, and making informed choices [30]. These capabilities are further enhanced 

by the integration of AI tools such as the ChatGPT, which combine the complicated data analysis with 

the practical and actionable knowledge of the researchers, policymakers, and healthcare 

professionals. 
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INTERDISCIPLINARY INTEGRATION: PHARMACEUTICS, COMPUTING, AND 

ENVIRONMENTAL HEALTH 

The increased complexity of contemporary scientific issues has increased the need of interdisciplinary 

research especially in the intersectional area of pharmaceutics, computing and environmental health. 

All of these areas present different lenses and techniques, and their combination provides new 

understandings which can be hard to obtain when dealing with one specific discipline. Pharmaceutics 

is concerned with an effective and safe drug delivery system including oral organogels, which can be 

optimized in bioavailability and controlled release [31]. Computing, especially artificial intelligence 

(AI) and machine learning (ML), offer sophisticated data analysis, modeling, and predictive 

simulations, and environmental health studies the influence of external forces on human health, e.g. 

pollutants, climate change, and exposure to chemicals. Integration of these disciplines makes it 

possible to have a holistic view of interactions between drug delivery, environmental exposures, and 

computational models on the effects on therapeutic outcomes and overall population health [32]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 2 showing pharmaceutical pollution in environmental health 

Among the most promising fields of interdisciplinary integration, the application of AI and ML to 

optimise pharmaceutical formulations and consider environmental factors is included. As an example, 

the predictive models might be used to simulate the effect of environmental variables, including pH, 

temperature or toxin exposures on the stability and efficacy of oral organogels [33]. With the inclusion 

of information on environmental health, the researches can construct drug delivery systems that will 
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not only work efficiently in the laboratory but also in the actual scenario. This will lead to better 

patient safety, better therapeutic outcomes, and less risk on adverse effects brought about by the 

interaction of the environment [34]. 

Moreover, AI-powered applications such as ChatGPT can support interdisciplinary collaboration 

through the synthesis of data, literature analysis, and the development of hypotheses. The knowledge 

gap between the fields can be closed by ChatGPT, which will give practical information, and 

combining pharmaceutical science, computational modeling, and environmental health aspects. As 

an example, it can examine extensive clinical trial, environmental monitoring programs, and 

toxicology data to determine correlations and trends to be used in the development of safer and more 

effective drug delivery systems [35]. 

Proactive decision-making in health of the population is also facilitated by interdisciplinary 

integration. Predictive modelling, environment risk evaluation and advanced pharmaceutical 

technologies can help researchers design solutions capable of reducing environmental risks and 

maximize the therapeutic intervention. These methods emphasize the fact that we should not only 

focus on the biological and chemical characteristics of drugs but also pay attention to the context of 

the environment in which these drugs can be applied. The combination of pharmaceutics, computing, 

and environmental health is an effective paradigm of the contemporary scientific studies [36]. Such 

an interdisciplinary structure makes it possible to create creative solutions, both high-tech oral 

organogel formulations and predictive models created with the help of AI, but still considering the 

environmental and public health implications. Artificial intelligence tools such as ChatGPT contribute 

even more to such integration, offering the possibility to synthesize knowledge, formulate hypotheses, 

and practical insights that otherwise may be inaccessible to each other, which ultimately enhances the 

quality of healthcare as well as the environment [37]. 

DIFFICULTIES, PROSPECTS, AND FUTURE 

Combining pharmaceutics with computing and environmental health has a huge potential in 

developing healthcare, drug delivery and interventions in the public health. Nevertheless, even though 

interdisciplinary approaches promise a lot, these advantages have to be addressed with a number of 

challenges. The creation of enhanced drug delivery systems like oral organogels is a complicated 

formulation process in pharmaceutics that has to undergo stringent stability testing in addition to strict 

regulatory standards [38]. The ability to manufacture at scale, reproduce, and scale, as well as make 

innovations in the laboratory cost-effective is a major obstacle to commercializing innovations into a 

clinical product. Also, there is the interplay of the drugs with the environmental factors such as pH, 

temperature and pollutants which add more layers of complexity which must be evaluated keenly to 
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give the drugs safety and effectiveness [39]. 

Issues in the field of computing and AI are multidimensional. The predictive model machine learning 

models, and cybersecurity machine learning models need large high quality datasets in order to be 

trained and validated. Data inconsistency, missing values, and bias may compromise the quality of 

models and cause inaccurate predictions. Moreover, with the continued sophistication of AI systems, 

the adversarial attacks can be directed at the flaws of the algorithms, which indicates that 

cybersecurity in healthcare and environmental surveillance is a matter of concern [40]. The ethical 

aspects like the privacy of data, informed consent, and transparency of the AI-driven decision-making 

must also be taken into account to ensure that people trust it and do not violate the regulations. 

Nevertheless, the intersection of these disciplines has a lot of opportunities despite the challenges. 

The areas of AI and machine learning could be used to expedite the drug discovery process, optimize 

oral organogel compositions, and predict environmental health hazards. Many interdisciplinary works 

can be enabled with the help of ChatGPT and other similar tools, summarizing literature, conjecturing 

hypotheses, and offering real-time analytical advice. By having the capacity to incorporate 

environmental health information in pharmaceutical research, one can conduct more holistic studies 

in patient safety, personalized medicine, and population health interventions, which would close the 

gap between laboratory innovation and actual practice [41]. 

In perspective, the future looks bright. The research pipelines will be made less tedious with advances 

in computational power, high-throughput data acquisition, and AI-driven simulation, which will allow 

delivering drugs precisely. Smart therapeutics that adjust to physiological and environmental factors 

can be achieved by developing environmentally responsive organogels and optimization by machine-

learning, which may be implemented [42]. In addition, interdisciplinary systems that integrate 

pharmaceutics, AI, and environmental health can have the potential to inform policy decisions, 

promote population health approaches, and sustainable innovation.  The opportunities that have been 

created by combining pharmaceutics, computing and environmental health are revolutionary despite 

the fact that there are major challenges [43]. Overcoming technical, regulatory, and ethical obstacles 

and using AI applications like ChatGPT, researchers will be able to develop the sphere of drug 

delivery, increase environmental health rates, and define the future of the interdisciplinary scientific 

studies [44]. 

CONCLUSION 

Combination of computing, pharmaceutics and environmental health is a paradigm shift in the field 

of scientific studies nowadays. This interdisciplinary strategy would present new insights and new 

solutions to address the existing gap between drug delivery technologies, high-level computational 
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tools and environmental health monitoring. An example of the potential of such integration is oral 

organogels, which is an advanced pharmaceutical delivery system, providing patient-friendly, 

targeted, and controlled therapeutic alternatives. Their ability to increase drug solubility, stability, and 

bioavailability as well as the ability to avoid gastrointestinal degradation of sensitive compounds 

highlights how important pharmaceutics is in enhancing clinical outcomes. 

These advantages are even increased with the integration of artificial intelligence (AI) and machine 

learning (ML). Models powered by AI allow researchers to predict the behavior of drug, optimize 

formulations, and uniquely determine the possible interactions with the environment prior to clinical 

use. Simultaneously, AI improves the level of cybersecurity measures, which protect the integrity and 

confidentiality of the sensitive health and environmental data. ChatGPT and similar tools have proven 

to be useful especially as they offer natural language processing options to literature review, data 

synthesis, and hypothesis generation. ChatGPT can speed up the research process by helping extract 

and use knowledge in an interdisciplinary manner and that the findings are reflected in meaningful 

integration across various data sets. 

Another important area, environmental health, comes in handy with machine-learning-driven 

analyses, which are able to show complex patterns and predictive correlations of environmental 

factors and human health consequences. Including the data on environmental exposure in 

pharmaceutical studies and in healthcare decisions will help the researchers predict the risks, create 

safer therapeutics, and create proactive health interventions. This combined solution is not only more 

therapeutically effective but also helps to enhance sustainability and reduce risk in the wider societal 

settings. 

Although this interdisciplinary framework has a great potential, there are still various challenges, 

including data quality, regulatory compliance and ethical considerations. To solve such problems, it 

is essential to validate computational models strictly, use AI in an open manner, and carefully consider 

the combination of environmental and pharmaceutical data. In the future, it is expected that further 

research on smart, safer, and more personalized therapeutic solutions will be conducted on the 

creation of environmentally responsive drug delivery systems, more advanced predictive models, and 

AI-powered decision support platforms. Pharmaceutics, computing, and environmental health, with 

the support of AI, such as ChatGPT, have a strong basis of innovation in healthcare and the general 

health of people. Through such interrelated areas, scientists will be capable of improving drug 

delivery, environmental risk assessment, and actionable insights capable of creating beneficial effects 

on the scientific community and society. This synthesized way of thinking highlights the 

transformative power of interdisciplinary studies in defining the future of medicine, technology and 
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environmental custodianship. 
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