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INTRODUCTION
Artificial Intelligence or (Al) is on its way to revolutionizing many industries especially in its
subsector of healthcare and wellness. One can consider the change that takes place in the sphere of
personalized nutrition and in which its regulation is changing with the help of artificial intelligence.
Common practices of nutrition planning are applied to reach global norms for population averages

and are ineffective for each subject [1]. Al solutions, however, have opened the opportunities to
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establish very personalized approaches to diets taking into account not only overall health objectives
but also individual genetic profiles of persons as well as their micro biota and daily routines. It is
opening the door to an era of precision nutrition, built on artificial intelligence and clever algorithms
that have the capacity to turn the way we think about food and well-being on its head. As Al allows
providing tailored nutrition advice, its applicability results in critically important enhancements of

current and further healthcare and performance boosting.

Precision nutrition on the other hand is not only an extension of the conventional nutritionist but aims
at creating a nutrition plan, which is very specific to the individual biology and his or her environment
[2]. They include; genetics of the person, their micro biome, their activity levels, and even his/her
stress patterns. Precision nutrition is a model where the specific genetic and biochemical individuality
of an individual is taken into consideration by prescribing the right nutrients based on the need of the
body. In terms of real-life application, these factors along with others relate to the Al capability of
analyzing large volumes of data to develop individual nutrition plans. Various Al technologies are
mostly encapsulated by ML techniques, which are expected to analyze large volumes of data and
make conclusions that might be unnoticed by human specialists. This capability is revolutionizing
not only nutrition but also giving an understanding of how different people respond to nutrient, and
depending on that, which diet should be healthy for them [3]. One of AI’s key advantages is the
utilization of genetic and micro biome data processing as part of precision nutrition. In understanding
how people respond to food and nutrients, genetic data that can be found in an individual DNA is
influential. For instance, there are variations in the body, and they determine how the body

metabolizes fats, carbohydrates or proteins.

This data is then inputted into Al algorithms to determine if a person’s genes might potentially cause
problems in the absorption of nutrients and may in the long run cause diseases such as obesity,
diabetes or even heart disease [4]. With these notions, Al can further generate infinitely differentiated
diets that meet the needs of the person’s genes, enhance the efficiency of nutrient intake, treat the risk
factors of hard-wired disecases and diseases of civilization, and ensure better overall health. However,
even micro biome data is another robust weapon that Al is employing in the precision nutrition. Micro
biome is the complex ecosystem of trillions of microorganisms that live in the human body’s digestive
tract and it is fundamental to many aspects of human health including digestion, metabolism, immune

system and mental health.

Modern evidence indicates that the make-up of the micro biome is unique to each of us, as it

influences the ways in which foods are then metabolized and absorbed into the body [5]. Al
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technologies are capable of preprocessing micro biome sequencing data and determining a proportion
of essential and pathogenic microorganisms in the intestinal tract. Al can, therefore, create people’s
dietary suggestions that positively affect the micro biome depending on how the consumers’ micro
biome respond to specific foods and nutrients. Such personalized feeding might be the answer to
numerous problems related to general health as gut disorders, food intolerances, and inflammation.
Lifestyle considerations such as exercise, the amount of stress, other considerations such as diet and
sleep, and other environmental aspects can be considered by means of Al in precision nutrition [6].
Most conventional diets fail to consider how an individual’s routines influence their requirements for

weight loss.

But Al on the other hand can always follow up on a person’s lifestyle through wearable gadgets,
health applications and health monitoring equipment. It also results in the real-time collection of data
which can be used by Al in order to modify the nutrition plans regarding the changes in activity or
life style. For instance, when a person begins a new exercise regime, or faces a very, very stressful
week at work, Al can suggest dietary additions/ subtractions to boost energy levels, support muscle
growth/recovery from stress-induced inflammation. Nutrition applications and applications-based
platforms apply this data to continuous adjustments to diet plans so that people advance their

objectives of healthy living [7].

Finally, in healthcare, precision nutrition implemented by the help of Al is the most plausible way of
chronic diseases management. Lifestyle patronizing or dieting can be critical to meet the peculiar
needs or stop the progression of the disease, manage symptoms or improve the treatment’s efficacy
for people with diabetes, hypertension or cardiovascular diseases depending on certain factors. Due
to intelligent analysis of genetic data, the composition of micro flora in the patients’ gut, and their
lifestyles, Al can recommend diets suited for the patient’s condition. For instance, a hypertensive
genetic risk score indicator for a specific patient can lead to suggestion of low-sodium diet that may
be further modified based on micro biome information influencing sodium intake [8]. Likewise,
patients with metabolic disorder, Al can assist patients in improving their diet which will enhance
diabetes management. While this paper so far has focused on how Al can help prevent and treat

diseases, nutritional benefits of Al are far beyond the diseases’ control.

Performance optimization is another field where Al can find a great application. Those people who
are involved in the athletic activities or any kind of muscle building as well as muscle training, weight
gaining exercises and any kind of other strenuous physical training, they can also get benefited by the

differently designed Al nutrition and energy intake [9]. Al can use statistics from wearables to monitor
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performance indicators and the possibility of diets that can help build muscle mass, increase stamina,
or increase energy during exercising. The likelihood of making adjustments to these dietary plans
based on data coming from the farm and processing plants also helps to ensure that athletes are always
in the best shapes throughout training activities. Precision nutrition driven by Artificial intelligence

has the potential to revolutionize healthcare, health and disease prevention services.

Applying the data of an individual’s genes and micro biome together with other components of their
lifestyle, Al is now capable of recommending nutrition strategies that are more effective and
maintainable than the corresponding diets. These advancements are capable of providing the best in
health and nutrition not only to decrease the likelihood of new undesirable chronic illnesses, to
effectively handle ongoing diseases, and even to foster athletic performance. When more and more
data will be integrated in Al, more refined, smarter, cheaper and easily accessible programs for
personalize nutrition will definitely be in horizon. Al can propose a kind of Precision Nutrition, full
of positive implications on individual health and new ways of perceiving the guidelines concerning

proper diets.

Al IN PRECISION NUTRITION: INTEGRATION OF GENETIC, MICRO BIOME AND
LIFESTYLE DATA

Role of Genetics in Precision Nutrition: Nutrients in food are taken into the body and utilized by
the body in different ways depending on genetics. Since the 1960, people knew that genes determine
an individual’s metabolism, nutrient utilization, and his/her defense against diseases associated with
diet. The combination of the contemporary advances in genomic identification of individual traits and
Al technologies contributed to the development of improved comprehension of diet differentials
caused by genetic predispositions. In nutrition, Al can analyze the genome to determine the function
and availability of particular genes, fat metabolism genes, carbohydrate digesting genes, etc. For
instants those who have certain genes that are responsible to store fats or sugars should follow low
fat or low carbohydrate diet respectively. Al in this case analyzing big data on genotypes enables
nutritionists to tailor meal plans that are unique to a specific genotype reducing chances of developing
diseases such as obesity, diabetes or cardiovascular diseases [10].

The Micro biome’s Impact on Nutrition: The gut micro biome is defined as a huge variety of
bacteria, viruses and fungi inhabiting the human body and is known to have vital impact on health
and nourishment. However, Fiber is a very important nutrient as it aids in digestion, boosts immunity
and is used in the synthesis of some vitamins. Research done in the past few years indicates that there

is a strong association between the microbial population in a person and his or her ability to digest
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specific foods or the manner in which the body handles various types of nutrients. For example, the
types and quantities of bacteria in the gastrointestinal tract determine the degrees of fermentation of
sources of dietary fiber, nutrient assimilation, and control of blood glucose levels. The analysis of
micro biomes with the help of Al provides insights about the relations between the gut bacteria and
the requirements in nutrients and, thus, helps to suggest personalized diets. Big data analysis tools
can analyses the brain database of micro biome sequencing to find some relation between gut and
nutrient intakes and health. From this data, the assignment of a particular diet change, like the
recommendation to consume more fiber or to take specific probiotics or other interventions in order
to feed good gut bacteria, can be made [11].

Incorporating Lifestyle Factors into AI-Driven Nutrition: Al can also incorporate a wide range of
lifestyle factors into personalized nutrition strategies. Traditional dietary plans often overlook how
aspects of a person's lifestyle—such as physical activity, stress levels, sleep patterns, and even
environmental factors—can influence nutritional needs. Al technologies can continuously monitor
these factors through wearables, fitness trackers, and mobile health apps. This real-time data
collection allows Al to adjust dietary recommendations dynamically, ensuring they reflect an
individual’s changing lifestyle. For example, during periods of intense physical activity, Al might
recommend higher protein intake for muscle recovery, or during high-stress periods, it may suggest
foods that help regulate cortisol levels and reduce inflammation [12]. By factoring in real-time
lifestyle data, Al can help create more responsive and adaptive nutrition plans that optimize health
and wellness.

Al-Powered Platforms for Personalized Nutrition: There are several Al based systems that have
been developed in the last few years that enable people to have particular nutrition for their health
and fitness goals. They let the user enter the genetic data and Met genomics data and lifestyle data
and then use Al to create personalized nutrition plan. Traditional diet applications are commonly rule-
based, and therefore may fail to offer personalized meal choices nth timers and Food, timing and
nutrients based on the physiology of the individual. Al also learns the feedback received from its
users and changes diets as the advancement is measured over time. This feedback loop helps ensure
that the nutrition plan truly stays necessary, beneficial, and on strategy with the health state of an
individual. They typically include functions of food diary, meal ordering and delivery and
compatibility with wearables and trackers so they present themselves as useful tools for tracking one’s
nutrition [13].

Social Criteria in the Healthcare Industry: Al can work in real time, which means that it can

change the diet recommendations depending on the context such as the time of the day. For example,
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Al platforms can stream weightless health data acquired from the wearables or the cell phone
continuously and devise altered nutritional plans that are installed depending on the quick
modification of the activity, sleep, or stress levels. Sometimes, the glucose levels of a particular user
may change due to modifications in the diet plan or some alteration in their life style then Al can
instantly allow the change in the diet like require more fiber or less sugar. Flexible changes in that
regard are important because certain diseases such as diabetes call for change in diet in the shortest
time possible. Real time optimization not only allows individuals to not only be on a diet program
where they just stick to following diet being recommended to them but have a dynamic optimized
diet being recommended to them in their ever- changing state.

APPLICATIONS OF AI IN CHRONIC DISEASE MANAGEMENT
Labor Practices and Workforce Well-being: Precision nutrition relies on artificial intelligence to
work and it is especially necessary for metabolic diseases like obesity, diabetes, as well as
cardiovascular diseases. Many of these conditions depend on genetic predispositions and, at the same
time, depend on the lifestyle, so individual nutrition is one of the most important components. It
indicates that using genetic mark of metabolism risk, micro biome and the current diet preference, Al
can then design an individualized diet plan [14]. For example, Al might suggest low glycemic index
diets for people with gene-based disability risks, or low-fat diets for those with tendencies to heart
diseases. Through consistent ML of biomarkers which include blood glucose levels or lipid profiles
Al can consequently refine the nutrition guidelines, better the disease treatment and minimize
repercussions.
Personalized Diets for Autoimmune and Inflammatory Conditions: Al nutrition plans are also
helpful for the people who have autoimmune or inflammatory diseases, like rheumatoid arthritis or
Crohn’s disease. Though, these conditions may be precipitated by diet; and perhaps diet modification
forms an integral part of the management of these conditions with the purpose to decrease the
frequency of flare-ups and enhance health status. Al can advise the right anti-inflammatory meals,
recommend nutrients proportions, and adapt the plan according to the patient’s disease activity. For
instance, Al may suggest enhancing omega-3-fatty-acids/antioxidants intake in order to lessen
inflammation in autoimmune diseases. The implementation of personalized nutrition in disease care
makes this concept an effective tool to prevent further breakdown in the patient.
Ethical and Privacy Considerations: The incorporation of Al in nutrition mainly focuses on the
gathering and processing of highly personal data on genes and the gut bacteria. To ensure that clients
trust your organization and to meet the legal requirement of specific data protection rules like the

General Data Protection Regulation or Health Insurance Portability and Accountability Act, then it is
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important to protect this data. Any nutrition platform that incorporates AI must be designed to
safeguard all PHD and to anonymize this data where feasible, and to employ this data only for
functions expressly authorized by the user. In addition, consent should be standardized and strict
within organizations, so individuals are well informed on the usage of data collected from them [15].
Transparency and Bias in AI Models: Just like any other application of the Al system, it is
imperative that the Al algorithm is free from bias and that its operation is justified and aligned to the
best practice principles of ethical Al systems. Al has to explain how data is fed into developing
nutrition plans and these plans cannot reinforce any preexisting ethnic, gender, or socio-economic
bias. With complex models such as Al, the data must include all population categories to promote
equal achievement and unbiased recommendations in the promotion of health. Moreover, there is
need to ensure that the planned diets by artificial intelligence incorporated scientifically proven
principles rather than misleading dietary practices that may be wrong and hazardous to human health
[16].

The Impact of Al in Precision Nutrition on Health Outcomes: Precision nutrition combined with
Al provides a chance to prevent certain health states from developing at all. Al, via use of genomic
and micro biome data, is capable of possibility predicting an individual’s risk of developing certain
diseases including diabetes, heart disease, and cancer. Thus, it is possible to create individual
measures and specific nutrition recommendations to prevent these risks. For instance, if some people
have genetic disorder that cause high cholesterol levels, they would need to consume food high in
omega-3 fats and low in saturated fats. Continual Assessment by Al can also help identify early signs
of metabolic disorders and thus enable the patient to change his/her diet in order to prevent the onset
of the disease.

Improving Long-Term Health with Personalized Nutritional Interventions: Another long-term
advantage to precision nutrition driven by artificial intelligence is the achievement of sustainable
health goals. Due to this the use of Al in the provision of diets to persons in regard to their genetic
makeup or any other feature that define the nutrient needs of a person will be realized. It also has a
potential to decrease the rate of the occurrence of chronic diseases across the population, and enhance
people’s health over their lifetime [17]. Effectively personalized diets created with the use of Al
technology do not only fill gaps in the human diet but also share knowledge about the macronutrient
balance and what foods are good for the benefits of the human body in the short and in the long run.
Leveraging Al to Address Nutritional Imbalances and Deficiencies: Al can also find nutritional
deficiencies that may be missed when adhering to usual clinical practices. Using genomic analysis,

as well as micro biome profiles, Al can predict deficiencies that may make certain people susceptible
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to some health issues. For instance, persons with some mutation may not well absorb some vitamins
or essential mineral required in the body like vitamin D or magnesium, respectively. Al can suggest
diet modifications that change these deficits and improve the general experience for consumers by
enabling them to benefit from all of the nutrients that their bodies absorb [18].

CUSTOMIZING SUPPLEMENTATION PLANS BASED ON AI PREDICTIONS
When modifications in diets are potentially inadequate to eliminate nutrient shortfalls, Al can assist
in designing advantageous supplementation regimes. Incorporating genetic, micro biome and
environmental data therefore allows an Al to identify the appropriate supplementation plan for a
particular person. For example, Al may advise on vitamin D supplementation for persons of certain
genetic behavior, in terms of vitamin D storing or utilization, or probiotics for persons with
unbalanced gut microbial population. They help in increasing the efficiency of supplementing as
particular persons get the proper amounts of nutrients.
The Role of AI in Managing Weight Loss and Body Composition: Al has applicability in areas
such as weight loss, an area where personalization is important to achieve results. Due to constant
tracking metrics from Wearable devices Al can Track changes in activity levels, energy expended,
and body composition. It is used to change the recommendations relating to dietary intake
instantaneously to offer the appropriate guidance in the right magnitude that the individuals need to
shed off some weight. First, Al based platforms can suggest a right calorie intake based on the
metabolism of an individual, and therefore ensure the person gets to the right weight [19].
Al in Muscle Gain and Athletic Performance Optimization: As it has already been discussed Al
nutrition 1s not only applicable for the weight loss but also contributes a lot in muscular development
and athletic performance. One of the areas in personalizing training is a diet plan for an athlete based
on an understanding of the athlete’s genetic type, training background, and rates of recovery, where
Al makes recommendations that improve muscle gain and overall athletic performance. For instance,
Al can predict an amount, of proteins required for muscle synthesis and recovery given the athlete’s
genetic profile and training stimulus. Such complicated individualized eaten programs enable athletes
to achieve the utmost level of activity and endurance with little or no possibility of overtraining or
injury.
Bridging the Gap between Data and Health: Artificial nutrition applications are a type of
innovation that currently brings a lot of change to a person’s way of thinking about nutrition and
health. These apps use Al-based algorithms for data analysis and processing interfaced with the
individuals’ raw data, obtained from genetic tests, micro biome studies, and poll questions about diet

preferences and habits. Applying these insights, the AI applications give the nutrition
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recommendations in real-time and adapted to the user’s needs. With this app, users are able to monitor
the food they ingest, get recommendations for better foods to consume and set and achieve their
dietary objectives [20]. The incorporation of Al into these applications guarantees constant
enhancement of the diet plans making it progressive for users’ nutritional requirements.

User Engagement and Personalization through AI-Powered Nutrition Apps: Another advantage
of Al especially when used in nutrition apps is the possibility of interacting with the target consumer
on a constant basis. These applications provide nutrition recommendations based on the feedback
received in real-time and therefore changes according to the feedback received. For example, if a
user’s activity level increases or one’s health status changes overall (for example, one has gained
some weight or feels tired), the app will suggest changes in diet, such as a higher protein intake or
avoiding processed foods [21]. This real time adjustment will only mean that the various dietary plans
are in tune with the new needs felt by the user, making nutrition anchored to the user in the best way
possible. They also come with friendly UI’s that help users maintain their motivation to keep
practicing health and wellness.

Ethical considerations and challenges in AI-powered nutrition: The application of Al to precision
nutrition creates pertinent issues about security of individual information. Genetic information, micro
biome sequencing and other personal health data identities are private and all the data should therefore
be protected to avoid compromise on the privacy of the individual. Any application incorporating Al
should have to follow global standard policies like GDPR or HIPAA regarding the privacy policy
while making sure that they do not collect any user data and store it in the most secure way possible
[16]. Additionally, it is crucial to put into consideration the way data is collected, processed and
utilized in an enterprise so that user can continue trusting service providers.

Addressing Bias in AI Models for Nutrition: Another key ethical issue to consider is that algorithms
are often developed with preconceived and preexisting assumptions and parameters. The Al models
are built with big data and if that data is not diverse enough, then the recommendations that come out
of this model will be equally diverse. This may result in health inequalities, and chapters based on
race, ethnicity or socio-economic position may not gain proportional access to nutritional Al
interventional solutions. In response to this, there is need to incorporate various and balanced datasets
in mentoring Al systems, and also there is need to ensure that the Al systems are updated periodically

to capture reforming dietary science as well as global health trends [22].
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CONCLUSION
Precision nutrition with the help of artificial intelligence is a new approach to diet recommendations
using personalized gene-environment interaction and met genomic profiles. When combined, these
different data sources are used to allow for the most efficient Al-driven personalized dietary plan that
can help maintain and improve overall health, avoiding diseases or controlling chronic conditions.
For Al in the future, nutrition improvement and personalization can rightly be deemed as the future
of health and nutrition because Al can be tailored for delivering constant improvement based on the
results of the individual’s current needs. But the data privacy concern and ethical use and application
of Al in nutrition are the big challenges that need to be solve to make this promising technology
reachable to everyone. This approach is most effective in the future through precise nutrition
supported by Al which can promote global health, personal, efficient, and effective nutrition
solutions.
REFERENCES
[1]. Namkhah Z, Fatemi SF, Mansoori A, Nosratabadi S, Ghayour-Mobarhan M, Sobhani SR.
Advancing sustainability in the food and nutrition system: a review of artificial intelligence

applications. Frontiers in Nutrition. 2023 Nov 16; 10:1295241.

[2]. Aryal S, Manandhar I, Mei X, Yeoh BS, Tummala R, Saha P, Osman I, Zubcevic J, Durgan
DJ, Vijay-Kumar M, Joe B. Combating hypertension beyond genome-wide association
studies: Micro biome and artificial intelligence as opportunities for precision medicine.

Cambridge Prisms: Precision Medicine. 2023 Jan; 1:e26.

[3]. Khan R, Zainab H, Khan AH, Hussain HK. Advances in Predictive Modeling: The Role of
Artificial Intelligence in Monitoring Blood Lactate Levels Post-Cardiac Surgery. International
Journal of Multidisciplinary Sciences and Arts. 2024; 3(4):140-51.

[4]. Sherani AM, Qayyum MU, Khan M, Shiwlani A, Hussain HK. Transforming Healthcare: The
Dual Impact of Artificial Intelligence on Vaccines and Patient Care. BULLET: Jurnal
Multidisiplin llmu. 2024 May 27; 3(2):270-80.

[5]. Umar, M., Shiwlani, A., Saced, F., Ahmad, A., Ali, M. H., & Shah, A. T. (2023). Role of Deep
Learning in Diagnosis, Treatment, and Prognosis of Oncological Conditions. International

Journal, 10(5), 1059-1071.

40
This is an Creative Commons License This work is licensed under a Creative
BY NC Commons Attribution-NonCommercial 4.0 International License.



i

Global J ou.rnal of (gomputer Sciences ISSN : XXXX-XXXX
and Artificial Intelligence Volume 1, Number 1, January, 2025

[6].

[7].

[8].

[9].

[10].

[11].

[12].
[13].
[14]
[15].

[16].

This is an Creative Commons License This work is licensed under a Creative
BY NC Commons Attribution-NonCommercial 4.0 International License.

Jahangir, Z., Saeed, F., Shiwlani, A., Shiwlani, S., & Umar, M. (2024). Applications of ML
and DL Algorithms in The Prediction, Diagnosis, and Prognosis of Alzheimer’s disease.

American Journal of Biomedical Science & Research, 22(6), 779-786.

Andrikopoulou E, Thwaites T, De Vos R. Rapport and ethics in a digital world: impact on
individuals. Digital Respiratory Healthcare (ERS Monograph). Sheffield, European
Respiratory Society. 2023 Dec 1:107-21.

Husnain, A., & Saeed, A. (2024). Al-enhanced depression detection and therapy: Analyzing
the VPSYC system. IRE Journals, 8(2), 162-168. https://doi.org/IRE1706118

Tang a, Woldemariam S, Roger J, Sirota M. Translational bioinformatics to enable precision
medicine for all: elevating equity across molecular, clinical, and digital realms. Yearbook of

Medical Informatics. 2022 Aug; 31(01):106-15.

Mehta A, Patel N, Joshi R. Method Development and Validation for Simultaneous Estimation
of Trace Level lons in Purified Water by lon Chromatography. Journal of Pharmaceutical and
Medicinal Chemistry. 2024 Jan; 10(1).

Shiwlani, A., Ahmad, A., Umar, M., Dharejo, N., Tahir, A., & Shiwlani, S. (2024). BI-RADS
Category Prediction from Mammography Images and Mammography Radiology Reports
Using Deep Learning: A Systematic Review. Jurnal Ilmiah Computer Science, 3(1), 30-49

Chaudhary N, Kumar V, Sangwan P, Pant NC, Saxena A, Joshi S, Yadav AN. Personalized
nutrition and-omics. Comprehensive foodomics. 2020 Nov 12:495.

Husnain, A., Alomari, G., & Saeed, A. (2024). Al-driven integrated hardware and software
solution for EEG-based detection of depression and anxiety. International Journal for
Multidisciplinary Research (NFMR), 6(3), 1-24.
https://doi.org/10.30574/ijfmr.2024.v06i03.22645

MEHTA A, CHOUDHARY V, NIAZ M, NWAGWU U. Atrtificial Intelligence Chatbots and

Sustainable Supply Chain Optimization in Manufacturing: Examining the Role of

Transparency. Innovativeness, and Industry. 2023 Jul; 4.

Li C, Pan Y, Zhang R, Huang Z, Li D, Han Y, Larkin C, Rao V, Sun X, Kelly TN. Genomic
innovation in early life cardiovascular disease prevention and treatment. Circulation Research.
2023 Jun 9; 132(12):1628-47.

Chen, JJ. Husnain, A., Cheng, WW. (2024). Exploring the Trade-Off between Performance

and Cost in Facial Recognition: Deep Learning Versus Traditional Computer Vision. In: Arali,

41


https://doi.org/IRE1706118
https://doi.org/10.30574/ijfmr.2024.v06i03.22645

i

Global J ou.rnal of (gomputer Sciences ISSN : XXXX-XXXX
and Artificial Intelligence Volume 1, Number 1, January, 2025

[17].

[18].

[19].

[20].

[21].

[22].

K. (Eds) Intelligent Systems and Applications. IntelliSys 2023. Lecture Notes in Networks
and Systems, vol 823. Springer, Cham. https://doi.org/10.1007/978-3-031-47724-9 27

Khan AH, Zainab H, Khan R, Hussain HK. Deep Learning in the Diagnosis and Management
of Arrhythmias. Journal of Social Research. 2024 Dec 6;4(1):50-66.

Bardini R, Di Carlo S. Computational methods for biofabrication in tissue engineering and

regenerative medicine-a literature review. Computational and Structural Biotechnology
Journal. 2024 Jan 2.

Saeed, A., Husnain, A., Zahoor, A., & Gondal, R. M. (2024). A comparative study of cat
swarm algorithm for graph coloring problem: Convergence analysis and performance
evaluation. International Journal of Innovative Research in Computer Science and
Technology (IJIRCST), 12(4), 1-9. https://doi.org/10.55524/ijircst.2024.12.4.1

Bardini R, Di Carlo S. Computational methods for biofabrication in tissue engineering and

regenerative medicine-a literature review. Computational and Structural Biotechnology

Journal. 2024 Jan 2.

Sherani AM, Qayyum MU, Khan M, Shiwlani A, Hussain HK. Transforming Healthcare: The
Dual Impact of Artificial Intelligence on Vaccines and Patient Care. BULLET: Jurnal
Multidisiplin lImu. 2024 May 27; 3(2):270-80.

Thatoi, P., Choudhary, R., Shiwlani, A., Qureshi, H. A., & Kumar, S. (2023). Natural
Language Processing (NLP) in the Extraction of Clinical Information from Electronic Health

Records (EHRs) for Cancer Prognosis. International Journal, 10(4), 2676-2694.

42
This is an Creative Commons License This work is licensed under a Creative
BY NC Commons Attribution-NonCommercial 4.0 International License.


https://doi.org/10.1007/978-3-031-47724-9_27
https://doi.org/10.55524/ijircst.2024.12.4.1

