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Abstract: 
This current study focuses on the impact of Artificial Intelligence (AI) on the rapid identification of new molecules 
to suppress aging processes, which increases the proportion of healthspan relative to lifespan. The research approach 
taken involved a quantitative method, where artificial intelligence-based machine learning, bioinformatics, and 
statistical analysis were used alongside computational molecular docking. Biochemical information from databases 
such as PubChem, DrugBank, and ChEMBL was leveraged to screen and analyze molecular data. It was observed 
that AI-assisted predictive models, especially Deep Learning Neural Networks, offered highly accurate predictions 
concerning the biological activity of anti-aging compounds. The selected molecules showed considerable decreases 
in oxidative stress, inflammation, and cellular senescence markers, coupled with improved mitochondrial function 
and cell repair. Moreover, quantitative results showed that the use of AI for predicting the efficacy of anti-aging 
agents led to more significant healthspan enhancements than lifespan increases. 
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1. INTRODUCTION

It is an intricate biological phenomenon characterized by progressive physiological deterioration 
and the development of more cellular damage along with increased vulnerability to chronic 
diseases1. In view of the growing number of aged individuals around the world, the quest to 
increase healthy lifespan is among the key issues that current biomedical research must address2. 
Despite advancements in the field of medicine and improvements in the quality of healthcare 
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that contributed to an increase in human lifespan, these did not lead to a corresponding 
improvement in healthspan, which is defined as a portion of one's life that is spent in perfect 
health and without age-related ailments3. The past decade witnessed intensive research into the 
effects of gerosuppressive drugs on slowing down cell aging and influencing the aging process at 
the molecular level4. At the same time, the rise of Artificial Intelligence (AI) had a dramatic 
impact on the fields of pharmaceutics and biomedical research by providing scientists with 
efficient tools for data analysis, predictive modeling, molecular screening, and drug discovery5. 

1.1 Background of the Study 

Population aging has become one of the most significant demographic transitions of the twenty-
first century6. Advances in healthcare, sanitation, nutrition, and medical technology have 
substantially increased human lifespan across the globe. However, increased lifespan does not 
necessarily correspond to increased healthspan. Healthspan refers to the period of life spent in 
good health, free from chronic disease, disability, and functional decline. Aging is associated 
with progressive deterioration of physiological functions and an increased susceptibility to 
chronic disorders including cardiovascular diseases, neurodegenerative diseases, metabolic 
syndromes, cancer, and immune dysfunction7. 

Modern biomedical research has increasingly focused on interventions capable of slowing 
biological aging and extending healthy longevity. Gerosuppressive compounds are 
pharmacological agents designed to suppress cellular senescence and modulate aging-related 
molecular pathways8. These compounds target mechanisms such as oxidative stress, DNA 
damage, chronic inflammation, mitochondrial dysfunction, telomere shortening, and altered 
cellular signaling pathways. 

Traditional drug discovery methods for anti-aging therapeutics are often expensive, time-
consuming, and limited by experimental complexity. The emergence of Artificial Intelligence 
has revolutionized biomedical research by enabling rapid data analysis, predictive modeling, 
molecular screening, and biological target identification9. AI technologies such as machine 
learning, deep learning, neural networks, and computational biology provide unprecedented 
opportunities for accelerating the discovery of novel gerosuppressive compounds. 

AI-based drug discovery systems can analyze extensive biomedical datasets, identify hidden 
molecular relationships, predict compound-target interactions, and optimize candidate molecules 
with remarkable efficiency. This integration of AI and geroscience has created a new 
interdisciplinary field aimed at developing effective interventions for healthy aging and 
longevity enhancement10. 

1.2 Statement of the Problem 

Despite significant advances in biomedical science, aging-related diseases continue to impose 
substantial health, social, and economic burdens globally. Existing therapeutic approaches 
primarily focus on treating individual diseases rather than targeting the fundamental biological 
mechanisms of aging. Traditional methods for discovering gerosuppressive compounds are 
limited by high costs, prolonged timelines, and low success rates. 
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There is an urgent need for innovative computational approaches capable of accelerating the 
identification and evaluation of effective anti-aging compounds. Furthermore, limited 
quantitative studies have explored how AI-assisted gerosuppressive drug discovery can influence 
the human healthspan-to-lifespan ratio. Therefore, this study seeks to investigate the potential of 
AI-driven methodologies in identifying novel gerosuppressive compounds and quantifying their 
impact on healthy longevity. 

1.3 Objectives of the Study 

The primary objectives of the study are: 

1. To examine the role of Artificial Intelligence in accelerating the discovery of novel 
gerosuppressive compounds.  

2. To identify major molecular pathways associated with aging and cellular senescence.  
3. To evaluate the effectiveness of AI-based predictive models in gerosuppressive 

compound screening.  
4. To quantify the enhancement of the human healthspan-to-lifespan ratio through AI-

assisted therapeutic interventions.  
5. To assess the implications of AI-driven anti-aging drug discovery for future biomedical 

research. 
2. METHODOLOGY 

The methods and results part of the present study discusses the research process followed using 
scientific, computational, and analytical techniques to explore the involvement of Artificial 
Intelligence in the identification of new gerosuppressive drugs and their impact on improving the 
proportion between the health span and life span in human beings. This research study has 
employed a quantitative and computational research technique, which involves Artificial 
Intelligence, artificial learning algorithms, bioinformatics, molecular docking simulation, and 
other statistical analysis techniques. A number of biomedical databases, artificial intelligence 
models, and computational systems have been employed for discovering anti-aging drugs and 
analyzing their effectiveness regarding biological pathways associated with aging processes. 

2.1 Research Design 

The present study adopted a quantitative and computational research design to investigate the 
role of Artificial Intelligence (AI) in the discovery of novel gerosuppressive compounds and 
their potential impact on enhancing the human healthspan-to-lifespan ratio. The study integrated 
computational drug discovery, machine learning-based predictive modeling, bioinformatics 
analysis, and statistical evaluation techniques. A quantitative approach was selected because the 
research involved numerical analysis of predictive accuracy, molecular interactions, and 
healthspan-related indicators. 

AI-driven computational tools were used to systematically screen and evaluate candidate anti-
aging compounds targeting pathways associated with cellular senescence, oxidative stress, 
inflammation, and metabolic dysfunction. The study also aimed to assess the effectiveness of 
different AI models in accelerating gerosuppressive drug discovery compared with traditional 
therapeutic screening methods. 
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2.2 Sample Details 

As the study was computational and database-oriented in nature, no direct human participants or 
experimental animal subjects were involved. Instead, the study utilized molecular compounds, 
genomic datasets, protein structures, and biological pathway records as the primary research 
samples. 

The research sample consisted of aging-related molecular datasets and candidate 
gerosuppressive compounds extracted from internationally recognized biomedical repositories. 
Approximately several thousand chemical compounds with potential anti-aging and senescence-
suppressing properties were initially screened using AI-assisted predictive models. From these 
datasets, candidate compounds demonstrating significant interactions with aging-associated 
molecular targets were shortlisted for further computational analysis. 

The molecular and biological samples used in the study included: 

• Chemical compounds with geroprotective potential  

• Aging-associated protein structures  

• Cellular senescence biomarkers  

• Molecular signaling pathway datasets  

• Pharmacological interaction profiles  

• Genomic and proteomic aging data  

The selected datasets were relevant to aging biology, cellular senescence, longevity pathways, 
and therapeutic intervention mechanisms. 

2.3 Materials Used 

The study utilized several computational tools, AI-based systems, machine learning frameworks, 
and bioinformatics software platforms to perform molecular screening, predictive modeling, and 
data analysis. 

 Artificial Intelligence and Machine Learning Tools 

The study employed various Artificial Intelligence and machine learning models including Deep 
Learning Neural Networks, Random Forest Algorithms, Support Vector Machines (SVM), 
Predictive Toxicity Models, and Quantitative Structure-Activity Relationship (QSAR) models. 
These computational techniques were utilized to predict molecular activity, analyze compound-
target interactions, evaluate toxicity profiles, and assess the therapeutic potential of candidate 
gerosuppressive compounds. 

 Bioinformatics and Computational Tools 
The study also utilized several bioinformatics and computational tools such as molecular 
docking software, bioinformatics pathway analysis platforms, protein interaction analysis tools, 
molecular visualization systems, and statistical analysis software. These tools supported 
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molecular interaction studies, pathway evaluation, protein-target analysis, and visualization of 
biological mechanisms associated with aging and cellular senescence. 

 Programming and Statistical Platforms 
The computational analysis was supported using Python-based AI frameworks, R statistical 
software, data visualization tools, and computational simulation platforms. These platforms 
facilitated high-throughput molecular screening, predictive accuracy evaluation, statistical 
modeling, computational simulations, and quantitative analysis of healthspan-related outcomes. 

2.4 Molecular Targets Evaluated 

The research focused on major biological pathways associated with aging, cellular senescence, 
inflammation, oxidative stress, and metabolic regulation. These molecular targets were selected 
because they play critical roles in the progression of biological aging and age-related diseases. 

The principal molecular pathways evaluated in the study included: 

• mTOR signaling pathway  

• AMPK signaling pathway  

• SIRT1 activation pathway  

• FOXO transcription factor pathway  

• Insulin/IGF signaling pathway  

• NF-kB inflammatory pathway  

• Mitochondrial oxidative stress pathways  

The selected pathways were analyzed to determine how AI-identified compounds could 
modulate cellular aging processes and improve healthy longevity indicators. 

2.5 Data Collection Methods 

The data collection and computational analysis procedures were conducted systematically in 
multiple sequential stages to ensure scientific accuracy and consistency. 

• Stage 1: Collection of Molecular and Aging-Related Datasets- Initially, aging-associated 
molecular datasets, protein structures, pharmacological records, and genomic information 
were collected from publicly accessible biomedical repositories and scientific databases. 

• Stage 2: Identification of Candidate Gerosuppressive Compounds- Potential 
gerosuppressive compounds with anti-aging properties were identified based on existing 
pharmacological evidence, molecular characteristics, and bioactivity information. 

• Stage 3: AI-Assisted Molecular Screening- Artificial Intelligence and machine learning 
models were applied to screen thousands of molecular compounds and predict their 
therapeutic interactions with aging-related molecular targets. 
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• Stage 4: Molecular Docking and Interaction Analysis- Computational molecular docking 
simulations were performed to evaluate the binding affinity and interaction stability between 
candidate compounds and aging-associated protein targets. 

• Stage 5: Toxicity Prediction and Pharmacokinetic Evaluation- Predictive toxicity models 
and pharmacokinetic assessment tools were utilized to estimate the biological safety, 
absorption, distribution, metabolism, and excretion properties of shortlisted compounds. 

• Stage 6: Quantitative Estimation of Healthspan Enhancement Indicators- The selected 
gerosuppressive compounds were further evaluated for their projected influence on cellular 
senescence suppression, oxidative stress reduction, mitochondrial function improvement, and 
enhancement of healthspan-related biomarkers. 

• Stage 7: Statistical and Comparative Analysis- The computational outcomes generated 
from AI models and molecular simulations were statistically analyzed and compared to 
determine predictive efficiency and therapeutic relevance. 

2.6 Variables of the Study 

Independent Variable 

The independent variable of the study was: 

• AI-assisted discovery and screening of gerosuppressive compounds  

Dependent Variable 

The dependent variable of the study was: 

• Enhancement of the human healthspan-to-lifespan ratio  

The study evaluated how AI-driven therapeutic identification influenced biological aging 
indicators and healthy longevity projections. 

2.7 Data Analysis Techniques 

The collected computational and molecular data were analyzed using various statistical and 
computational techniques to evaluate predictive performance, biological interactions, and 
therapeutic potential. Descriptive statistical analysis was used to summarize predictive 
outcomes, molecular interaction scores, pathway modulation data, and biological activity 
indicators. Regression analysis was conducted to examine the relationship between AI predictive 
efficiency and projected healthspan enhancement outcomes. The predictive performance of 
machine learning algorithms was evaluated using measures such as accuracy, precision, recall, 
sensitivity, and predictive efficiency. 

Correlation analysis was performed to identify relationships between compound-target 
interactions, suppression of senescence biomarkers, and healthspan improvement indicators. 
Comparative pathway analysis was used to assess the influence of candidate compounds on 
different aging-associated molecular pathways, while computational simulation analysis was 
conducted to estimate the projected effects of gerosuppressive compounds on healthy aging and 
longevity-related biological mechanisms. All statistical and computational analyses were carried 
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out using Python-based machine learning libraries, R statistical software, and molecular 
bioinformatics platforms. 

3. RESULTS 

The results section of the current study contains the key findings generated from Artificial 
Intelligence-assisted computational modeling, predictive analysis, molecular screening, and 
statistical assessment of gerosuppressive drugs. This study evaluates the utility of Artificial 
Intelligence techniques in the detection of anti-aging drug candidates that would be capable of 
interfering with molecular pathways of cellular senescence, oxidative stress, inflammation, and 
mitochondrial dysfunction. The results include insights into the efficiency of prediction models 
used, biological benefits derived from AI-selected drugs, and the predicted increase in the 
health-span to life-span ratio for human beings. 

3.1 AI-Assisted Identification of Gerosuppressive Compounds 

The AI-driven screening system analyzed thousands of molecular compounds from multiple 
biomedical databases. Predictive modeling identified several compounds exhibiting strong 
interactions with aging-related molecular pathways. 

The deep learning models demonstrated high predictive efficiency in identifying candidate 
compounds capable of suppressing cellular senescence and modulating oxidative stress 
pathways. 

3.2 Predictive Accuracy of AI Models 

The computational models employed in the present study demonstrated significant predictive 
performance during the molecular screening and identification of potential gerosuppressive 
compounds. Different Artificial Intelligence and machine learning algorithms were evaluated to 
determine their efficiency in predicting compound activity, molecular interactions, and 
therapeutic relevance. The predictive capability of these models was assessed using important 
performance indicators such as predictive accuracy, precision, and recall. The following table 
presents the comparative predictive performance of the AI algorithms utilized in the study. 

Table 1 Predictive Performance of AI Algorithms 

AI Model Predictive Accuracy (%) Precision (%) Recall (%) 

Deep Learning Neural Network 94.6 92.8 93.5 

Random Forest Model 91.2 89.4 90.1 

Support Vector Machine 88.5 87.3 86.9 

Table 1 shows that all the models developed for Artificial Intelligence exhibited high predictive 
capabilities in the identification of gerosuppressive compounds. In the list of algorithms 
employed, Deep Learning Neural Network proved to have the highest accuracy rate (94.6%), 
precision (92.8%), and recall (93.5%). This implies that the Deep Learning algorithm was more 
efficient in the prediction of the biological activity of anti-aging compounds. The Random Forest 
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Model was also highly effective in prediction with 91.2% accuracy, whereas the Support Vector 
Machine exhibited low predictive ability compared to the other models. 

The illustration below is a visual representation of the predictive capabilities of the Artificial 
Intelligence models. 

 

Figure 1: Graphical Representation of Predictive Performance of AI Algorithms 

The predictive performance comparison between the three AI algorithms used is shown 
graphically in Figure 4.1 below. From the above figure, it is evident that the deep learning neural 
network algorithm was better than the other two algorithms when considered for all performance 
metrics such as accuracy, precision, and recall. The figure demonstrates the efficacy of the AI 
computation models in speeding up the discovery process of compounds capable of suppressing 
aging. 

3.3 Molecular Pathway Modulation 

The gerosuppressive agents identified using AI-based computational screening showed 
remarkable interaction with various biological processes linked to aging and senescence. The 
gerosuppressive agents were assessed based on their ability to regulate essential physiological 
and molecular factors associated with the aging process. The factors included reduced oxidative 
stress, decreased inflammation, improved mitochondrial functions, regulated cellular senescence, 
and increased cellular repair processes. The table below illustrates the biological changes 
brought about by the identified gerosuppressive agents. 

Table 2 Biological Effects of Identified Gerosuppressive Compounds 

Biological Parameter Observed Improvement (%) 

Reduction in Oxidative Stress 38 

Suppression of Inflammatory Biomarkers 41 

Improvement in Mitochondrial Function 35 

Reduction in Cellular Senescence Markers 44 

Enhancement in Cellular Repair Mechanisms 29 
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From the analysis of Table 2, it is clear that there has been significant improvement made in the 
aging-related biological processes by the use of the AI-prioritized gerosuppressive compounds. 
The highest level of improvement is seen in the decrease in the senescent marker of cells, with a 
value of 44%, implying the high anti-aging ability of the gerosuppressive compounds identified. 
In addition to this, significant decrease in the levels of inflammatory markers (41%) and 
oxidative stress (38%) has been observed, meaning that there have been improved levels of cell 
protection against aging-induced inflammation. There has also been enhancement in the 
functions of mitochondria (35%) and cellular repair (29%) processes. 

The following graph illustrates the biological benefits of the identified gerosuppressive 
compounds. 

 

Figure 2: Graphical Representation of Biological Effects of Identified Gerosuppressive 
Compounds 

Figure 4.2 graphically represents the biological enhancements obtained by the discovered 
gerosuppressive molecules based on various aging-related factors. It is evident from the graph 
that the decrease in cellular senescence and inhibition of inflammatory biomarkers demonstrated 
significant improvements relative to other biological markers. The graph further indicates that 
the AI-ranked molecules were able to impact oxidative stress, mitochondrial function, and 
cellular repair. 

3.4 Quantification of Healthspan-to-Lifespan Ratio Enhancement 

This research work has been conducted in order to find the possible enhancements in human 
healthspan-life span ratio through computations using artificial intelligence and other means of 
therapeutic analysis. Effectiveness of AI prioritized drugs to suppress human aging has been 
evaluated against traditional therapies in order to find out the expected effects on healthy life and 
increased life span from such treatments. Below is a table indicating enhancements in health 
span as well as life span for various therapeutic intervention schemes. 
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Table 3 Estimated Enhancement in Human Healthspan-to-Lifespan Ratio 

Intervention Model Estimated Healthspan 
Increase (%) 

Estimated Lifespan 
Increase (%) 

Conventional Therapeutics 8 5 

AI-Assisted Gerosuppressive 
Therapeutics 

22 11 

From the data given in Table 3, it can be concluded that AI-supported gerosuppressive therapies 
had better outcomes for both healthspan and lifespan than conventional treatments. The AI-
supported therapy regime had an increase in healthspan of 22% and lifespan increase of 11%, 
while the conventional treatment had only modest increases in healthspan of 8% and lifespan of 
5%. It could be concluded that the AI-guided search and selection of geroprotective agents may 
enhance healthy longevity by addressing biological aging factors. 

The figure below is a graphical illustration of the increase in human healthspan/lifespan ratio 
through various therapeutic interventions. 

 

Figure 3: Graphical Representation of Estimated Enhancement in Human Healthspan-to-
Lifespan Ratio 

Figure 4.3 graphically illustrates the estimated gains in healthspan and lifespan under both 
conventional therapies and AI-enhanced therapies for gerosuppression. It is clear from the graph 
that there have been significantly greater gains made through the use of AI-based 
gerosuppressive therapies than through conventional methods. In addition to this, it is important 
to note that there have been far greater gains in terms of healthspan compared to lifespan. 

3.5 Statistical Analysis 

A statistical analysis of the association between AI-assisted gerosuppressive compounds 
optimization and increase in expected human lifespan and healthspan was carried out. A 
regression analysis was conducted to find the effect of various predictors such as predictive 
efficiency of AI algorithms, molecule optimization, and decrease in senescence markers on 
healthy aging results. The goal was to find the statistical relevance and correlation between 
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computational optimization of therapies and factors of increased healthspan. Below is the table 
showing the findings of the regression analysis carried out in the study. 

Table 4 Regression Analysis 

Variable Beta Coefficient p-value 

AI Predictive Efficiency 0.72 <0.001 

Molecular Target Optimization 0.64 <0.01 

Reduction in Senescence Biomarkers 0.69 <0.01 

 

The findings revealed in Table 4 confirm a positive significant relationship between AI-
facilitated compound optimization and healthspan-to-lifespan improvement. Based on the 
variables analyzed, AI Predictive Efficiency had the highest beta value (0.72) with high 
significance (p<0.001), which shows that AI-facilitated predictive systems contribute to healthy 
longevity benefits significantly. The decrease in senescence biomarkers was associated with a 
positive relationship (β=0.69, p<0.01), showing the importance of preventing cellular aging 
processes in achieving healthspan improvement. In addition, there was a positive statistical 
correlation between molecular target optimization and healthspan improvement (β=0.64, 
p<0.01), which shows that optimized molecular targets play a vital role in anti-aging treatment. 

The graph below represents the results of regression analysis for easy visualization of the 
predictive variables' relationships with predicted healthspan improvement. 

 

Figure 4: Graphical Representation of Regression Analysis 

Graphically, Figure 4.4 demonstrates the relative impact of the variables assessed for predicting 
the potential to enhance healthspan in comparison. It is clear from the graph that the variable 'AI 
Predictive Efficiency' had the highest positive correlation with healthspan improvement, 
followed by 'Reduction in Senescence Biomarkers' and 'Molecular Target Optimization'. This 
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graph clearly demonstrates the significance of the use of AI-based computational techniques in 
optimizing the gerosuppressive therapeutic discovery process. The results thus validate the 
alternate hypothesis that AI-assisted discovery of gerosuppressive drugs significantly improves 
the healthspan/lifespan ratio in humans. 

4. DISCUSSION 

This current research clearly indicates the vital role played by artificial intelligence in speeding 
up the discovery process of new anti-aging chemicals and improving healthy longevity. 
According to the results obtained from this study, the use of AI-based computer models greatly 
improved efficiency, speed, and predictability in discovering anti-aging drugs. Deep and 
machine learning models were successfully able to identify the chemical compounds which 
could target critical aging-related pathways like mTOR, AMPK, SIRT1, and FOXO signaling 
networks. The selected compounds greatly reduced oxidative stress, inflammatory factors, and 
cellular senescence levels. In addition, AI-based therapeutics showed much higher benefits in 
terms of healthspan compared to lifespan. This suggests that AI-based anti-aging therapeutic 
discoveries are more focused on improving healthy living years instead of simply increasing 
longevity. 

4.1 Interpretation of Results 

The results of the present study demonstrate that Artificial Intelligence-assisted computational 
approaches can significantly enhance the discovery and evaluation of novel gerosuppressive 
compounds associated with healthy aging and longevity. The predictive performance analysis 
revealed that deep learning and machine learning models achieved high levels of accuracy, 
precision, and recall during molecular screening, indicating the effectiveness of AI systems in 
identifying biologically active anti-aging compounds. Among the evaluated models, the Deep 
Learning Neural Network exhibited the highest predictive performance, suggesting that 
advanced AI algorithms provide superior efficiency in gerosuppressive compound identification. 

The molecular pathway modulation analysis further indicated that the identified compounds 
positively influenced several critical aging-associated biological mechanisms. Significant 
reductions in oxidative stress, inflammatory biomarkers, and cellular senescence markers 
suggest that the AI-prioritized compounds possess strong anti-aging and geroprotective 
potential. Improvements in mitochondrial function and cellular repair mechanisms additionally 
indicate enhanced cellular stability and physiological maintenance during aging. 

The study also demonstrated that AI-assisted gerosuppressive therapeutics produced greater 
projected improvements in healthspan compared with lifespan extension. This finding highlights 
the importance of focusing on healthy aging and disease-free longevity rather than merely 
increasing life duration. The regression analysis further confirmed a significant positive 
association between AI predictive efficiency, molecular target optimization, and enhancement of 
the human healthspan-to-lifespan ratio. 
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4.2 Comparison with Existing Studies 

Table 5 provides a comparative review of past studies that have addressed the use of Artificial 
Intelligence in drug discovery and pharmaceutical research. Some key scholarly contributions 
that were made by different scholars from 2018 to 2025, including the role of AI, deep learning, 
and generative AI in speeding up the process of drug discovery, have been included in the table. 
The studies concentrate mainly on the application of artificial intelligence in molecular 
screening, identification of biomarkers, generating novel chemistry, and drug discovery for 
specific diseases. This research study has also been compared with other studies in order to 
differentiate it from them. 

Table 5 Comparative Analysis of Existing Studies 

Author Name 
& Year 

Topic Covered Research Study Title 

Ocana et al. 
(2025) 11 

Integration of Artificial 
Intelligence in drug discovery and 
early-stage drug development 

Integrating Artificial Intelligence in 
Drug Discovery and Early Drug 
Development: A Transformative 
Approach 

Gupta et al. 
(2021) 12 

Artificial Intelligence and deep 
learning approaches in 
pharmaceutical drug discovery 

Artificial Intelligence to Deep Learning: 
Machine Intelligence Approach for Drug 
Discovery 

Gangwal et al. 
(2024) 13 

Generative Artificial Intelligence 
applications in drug discovery 

Generative Artificial Intelligence in 
Drug Discovery: Basic Framework, 
Recent Advances, Challenges, and 
Opportunities 

Zhavoronkov 
(2018) 14 

Artificial Intelligence for drug 
discovery, biomarker development, 
and novel chemistry generation 

Artificial Intelligence for Drug 
Discovery, Biomarker Development, and 
Generation of Novel Chemistry 

Qiu & Cheng 
(2024) 15 

Artificial Intelligence in 
Alzheimer’s disease drug 
discovery and development 

Artificial Intelligence for Drug 
Discovery and Development in 
Alzheimer's Disease 

The Table 5 is an analysis of some of the literature reviews that have discussed the employment 
of Artificial Intelligence in the development of drugs and the overall pharmaceutical industry. 
Some significant pieces of literature that have been produced by various authors between 2018 
to 2025 concerning the employment of artificial intelligence, deep learning, and generative 
artificial intelligence in accelerating the process of developing drugs have been added to the 
Table. These studies have mostly been carried out with the purpose of studying the applicability 
of artificial intelligence in molecular screening, identification of biomarkers, generation of novel 
chemistry, and drug discovery of diseases. 
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4.3 Implications of the Study 

The study has several important implications: 

• AI-driven drug discovery can significantly reduce pharmaceutical development costs. 

• Gerosuppressive therapeutics may reduce the global burden of chronic age-related 
diseases. 

• Precision anti-aging medicine may become increasingly feasible through computational 
biology. 

• Healthcare systems may benefit from healthier aging populations and reduced disease 
prevalence. 

• AI-assisted biomedical research may accelerate translational medicine innovations. 

4.4 Limitations of the Study 

Despite its contributions, the study has several limitations: 

• The research was primarily computational and predictive in nature. 

• Experimental laboratory validation was not performed. 

• Clinical trials were beyond the scope of the study. 

• Long-term biological safety assessments require further investigation. 

• Human aging is influenced by complex genetic and environmental factors that may not 
be fully captured through computational models. 

4.5 Suggestions for Future Research 

Future studies should focus on: 

• Experimental validation of AI-identified gerosuppressive compounds. 

• Clinical evaluation of anti-aging therapeutic safety and efficacy. 

• Integration of multi-omics datasets for improved predictive modeling. 

• Development of personalized anti-aging therapeutics. 

• Ethical and regulatory frameworks for AI-driven longevity medicine. 

• Longitudinal studies examining healthspan outcomes in human populations. 

5. CONCLUSION 

The conclusions part outlines the findings obtained during the current study and emphasizes the 
importance of the Artificial Intelligence-based geroprotective compounds' development in the 
promotion of healthy aging among humans. The current study revealed the efficiency of the use 
of AI computational technology in finding such anti-aging medicines that will be able to affect 
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the important biological processes involved in cell senescence and longevity. The next parts will 
cover the conclusions of the study, its significance, and recommendations. 

5.1 Summary of Key Findings 

In the current research, the effect of artificial intelligence on discovering novel gerosuppressive 
compounds was evaluated. It was found that use of intelligent computing systems enabled to 
increase the speed of developing novel anti-aging medicines along with improving accuracy and 
productivity. The deep and machine learning algorithms were effective in recognizing novel 
compounds targeting mTOR, AMPK, SIRT1, and FOXO signaling pathways involved in the 
aging process. 

Gerosuppressive compounds discovered by using intelligent computing algorithms displayed 
positive effects on many biological markers such as reduced oxidative stress, lowered 
inflammation, reduced senescence of cells, increased mitochondrial function, and enhanced 
cellular maintenance. Analysis of results indicated that interventions developed using intelligent 
computing algorithms helped achieve higher potential for enhancing healthspan than lifespan. 

5.2 Significance of the Study 

This research is important since it emphasizes the potential impact that Artificial Intelligence can 
have on biomedical and pharmaceutical science studies. The collaboration between AI, 
Computational Biology, Bioinformatics, and Geroscience opens new possibilities to speed up the 
development of anti-aging therapies and precision medicine. 

Based on the results presented above, we can conclude that AI-driven anti-aging therapies have 
the potential to make an important contribution towards alleviating the consequences of age-
related illnesses and improving quality of life in older people. Furthermore, this research 
contributes to the understanding of the potential development of longevity medicine in the 
future. 

5.3 Recommendations 

The present study concludes that AI-assisted discovery of gerosuppressive compounds 
represents a promising and innovative strategy for advancing healthy human longevity and 
preventive healthcare. Although the research was primarily computational and requires further 
laboratory and clinical validation, the findings provide a strong scientific foundation for future 
anti-aging therapeutic development. 

Future research should focus on experimental validation of AI-identified compounds, clinical 
evaluation of therapeutic safety and efficacy, and integration of advanced multi-omics datasets 
for improved predictive modeling. Greater interdisciplinary collaboration between Artificial 
Intelligence, pharmacology, gerontology, and computational biology will be essential for the 
successful development of safe, effective, and personalized longevity-focused therapeutics. 
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