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Abstract: Machine Learning (ML) technologies are increasingly upending the landscape of disease 

detection and bioterrorism surveillance in the world today through the rapid analysis of large amounts of 

clinical, biological, and environmental data. In the Indian context, where infectious diseases such as 

COVID-19 and a rising tide of cancers represent serious public health threats, ML technologies are 

revolutionizing diagnostic processes and preparedness against outbreaks. This paper examines the 

impact of ML technologies in enhancing the preparedness and viability of a sustainable health enterprise 

in Indian health care systems and infrastructure. Based on the lessons of AI-enabled COVID-19 

surveillance systems and ML technologies in cancer screening, this analysis identifies the ways in which 

machine learning and deep learning algorithms and technologies of digital epidemiology contribute to 

the early prediction, automatic diagnosis, and real-time decision-making processes in health care. In 

addition, the paper also explores the ways in which technological progress in ML and AI systems and 

applications can catalyze sustainable health entrepreneurs and provide start-ups the capacity and facility 

for developing cost-efficient, scaleable, and accessible diagnostic technologies in developing countries. 

This analysis also identifies the imperative of ML technology in enhancing the viability of a health 

enterprise and health care system in the Indian context, which can provide Indian health care a pre-

emptive and technological future. 
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I. INTRODUCTION 

The application of machine learning (ML) in healthcare is rapidly expanding the capabilities of disease detection and 

bio-surveillance. ML algorithms can process large and complex datasets – including clinical records, genomic data, 

environmental variables, and unstructured media reports – to identify patterns that would be difficult for humans to 

discern. These capabilities support rapid pathogen identification, automated interpretation of diagnostic images, and 

early outbreak prediction, significantly boosting public health preparedness (Hindustan Times, 2025, MathWorks,n.d., 

2025). In India, national health authorities are shifting from traditional “detective” surveillance methods to predictive 

analytics by integrating AI, real-time data, and digital platforms (Hindustan Times, 2025). For example, the Integrated 

Disease Surveillance Programme (IDSP) has incorporated an AI-powered news-scanning system (Health Sentinel) that 

processes millions of articles daily across Indian languages to flag unusual disease events (Hindustan Times, 2025, 

Priyadarshini I., 2025). This “digital watchdog” approach enables health officials to detect outbreaks of dengue, 

COVID-19, and other infections before clinical cases are widely reported, reducing response time and potentially 

saving thousands of lives (Hindustan Times, 2025, Priyadarshini I., 2025). Beyond technical gains, ML-driven 
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diagnostics and surveillance are fostering a new wave of health entrepreneurship. In India’s burgeoning startup 

ecosystem, innovators are developing AI-enabled point-of-care devices, mobile health apps, and biosensor platforms 

that bring affordable, accessible diagnostics to underserved communities. These ventures not only address local health 

challenges (e.g. TB, malaria, cancer) but also align with sustainable development goals by improving equity and 

lowering care costs. For instance, NIRAMAI Health Analytix (Bangalore) employs thermal imaging and ML to detect 

breast cancer early, providing a non-invasive screening alternative suitable for rural clinics (Google Cloud, 2019). 

Similarly, Satin Healthtech (Bangalore) uses a speculum-mounted camera and an ML model (Cervisense) to automate 

cervical cancer screening, delivering on-the-spot results in low-resource settings (MathWorks n.d., 2025) These 

innovations illustrate how ML bridges biotechnology and data science, creating entrepreneurial opportunities that 

strengthen public health. This paper reviews the literature on ML for disease detection and surveillance, describes 

methodological approaches, and presents case studies (e.g. COVID-19 surveillance in India, AI diagnostics for cancer) 

with emphasis on public health impact and entrepreneurship. It concludes with a discussion of the potential and 

challenges of AI-enabled bio-surveillance and sustainable health ventures in India. 

 

II. LITERATURE REVIEW 

ML in Disease Diagnosis and Surveillance 

Research and development have demonstrated diverse applications of ML in medicine and public health. In clinical 

diagnostics, deep learning models (especially convolutional neural networks, CNNs) are excelling at image analysis 

tasks such as radiology and pathology. For example, startups like Qure.ai have developed AI tools (e.g. qXR) that 

interpret chest X-rays in under a minute to identify more than 50 pathologies (tuberculosis, lung cancer, COVID-19, 

etc.), thereby aiding rapid diagnosis and relieving radiologist workload (Malik P., 2025). Similarly, SigTuple’s AI100 

platform digitizes microscope slides of blood, urine, and semen samples, applying cloud-based ML to automate 

morphological examination; this has reduced turnaround times and errors, particularly benefiting regions with few 

pathologists (Malik P., 2025). In genomics, companies like AarogyaAI use ML on pathogen sequencing data to identify 

antimicrobial resistance profiles within hours, accelerating treatment of diseases like tuberculosis (Malik P., 2025). 

These examples illustrate that ML-driven diagnostics can be faster, cheaper, and more accessible than traditional 

methods (Malik P., 2025). A recent review notes that AI and ML “enhance accuracy and efficiency” in medical 

imaging and disease screening, enabling diagnostics that complement conventional tests (e.g. improving thermography 

interpretation for breast cancer) (Google Cloud, 2019). 

On the surveillance side, ML methods are augmenting public health monitoring by integrating heterogeneous data 

streams. Event-based surveillance systems use natural language processing (NLP) to mine online news, social media, 

and government reports for signals of emerging outbreaks. In India, the Media Scanning and Verification Cell (MSVC) 

of the NCDC leverages such an AI pipeline, scanning millions of news items daily across 13 languages. Since 2022, 

this system has analyzed over 300 million articles and flagged around 95,000 unique health-related events (Hindustan 

Times, 2025, Priyadarshini I., 2025). These events are structured by location, disease type, and magnitude, allowing 

rapid geospatial mapping of risks. Likewise, climate data and vector information are combined with ML to forecast 

vector-borne diseases. An India Institute of Tropical Meteorology (IITM) team developed a predictive model that uses 

weather and epidemiological data (temperature, rainfall, humidity) to forecast dengue outbreaks in Pune two months in 

advance (Joi P., 2025). Such models give health authorities a crucial lead time to mobilize resources. 

Mobile and biosensor technologies further extend surveillance into resource-limited areas. Researchers have prototyped 

portable lab-on-chip devices and smartphone-linked sensors that collect patient data (heart rate, cough sounds, chemical 

biomarkers) for real-time analysis by ML algorithms. For instance, Docturnal (Hyderabad) uses acoustic ML to screen 

for tuberculosis and COVID-19 by analyzing cough recordings, avoiding the need for sputum tests (Malik P., 2025). 

Wearable sensors and Internet-of-Things (IoT) devices (e.g., smart toilets with pathogen sensors) are also being 

developed globally to monitor disease markers in community settings. These tools feed into cloud-based ML platforms 

that update surveillance dashboards continuously. Although many such mHealth solutions are still pilot projects, 

evidence from Ebola, Zika, and COVID-19 outbreaks suggests they can dramatically improve responsiveness by 

alerting authorities to emerging hotspots before case counts surge (Idahor CO et al, 2025). Overall, the literature 
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highlights that ML augments traditional epidemiology by exploiting “big data” sources (clinical, environmental, digital) 

to strengthen early detection and situational awareness (Hindustan Times, 2025, Google Cloud, 2019). 

Public Health Preparedness and Digital Infrastructure (Hindustan Times, 2025) Integrating ML into public health 

systems requires robust data infrastructure and governance. India’s recent initiatives illustrate this direction. The 

National Centre for Disease Control (NCDC), under the Ministry of Health, is pioneering predictive surveillance by 

combining AI, real-time analytics, and digital networks . In practice, this means linking multiple data streams: 

laboratory test results, climate and mobility data, and outputs from Health Sentinel (digital media scanning) (Hindustan 

Times, 2025). Metropolitan Surveillance Units under the Ayushman Bharat Health Infrastructure Mission (PM-

ABHIM) have begun demonstrating real-time surveillance using these tools (Hindustan Times, 2025). The expected 

outcome is a proactive disease intelligence network capable of anticipating outbreaks before clinical cases appear, 

enabling pre-emptive interventions at the district and community levels (Hindustan Times, 2025). 

On the consumer side, India has invested in digital public health platforms to facilitate data sharing and ML 

deployment. The Ayushman Bharat Digital Mission (ABDM) aims to digitize over 500 million patient records, creating 

an interoperable backbone for AI analytics (Ghewade G., 2025). In a federated learning approach, decentralized AI 

models can be trained across this network of records without moving raw data, thus improving diagnostic models while 

preserving privacy (Ghewade G., 2025). At the same time, telemedicine and mHealth initiatives (e.g. e-Sanjeevani) 

have expanded care delivery into rural areas, generating more longitudinal data that could be fed into predictive models 

(Ghewade G., 2025). However, experts caution that issues such as data quality, algorithmic bias, and equitable access 

must be addressed. The World Economic Forum notes that while AI is accelerating drug discovery and diagnostics in 

India, “ethical challenges around algorithmic bias, data ownership, and access must be addressed” to ensure fair benefit 

(Ghewade G., 2025). In summary, an enabling environment of digital health infrastructure and governance is critical for 

ML tools to truly augment India’s public health response (Ghewade G., 2025). 

 

Health Entrepreneurship Ecosystem 

Machine learning in healthcare has also catalyzed entrepreneurship, especially in India’s tech-savvy startup ecosystem. 

A surge of AI-focused healthtech companies has emerged, supported by incubators, grants, and corporate partnerships. 

For example, the National Cancer Grid (NCG), in collaboration with IndiaAI and Axis Bank CSR, launched the Cancer 

AI & Technology Challenge (CATCH) to fund AI solutions for cancer screening and diagnostics (KCDO, 2025). This 

initiative explicitly seeks AI tools for “early detection and self-screening in low-resource settings” and 

“imaging/pathology AI tools for improved accuracy”  (KCDO, 2025).. Over 3,000 DeepTech startups (via NASSCOM) 

have been mobilized for such programs, demonstrating industry recognition of health AI’s potential  (KCDO, 2025).. 

Similarly, organizations like DERBI Foundation and international accelerators (e.g. Launchpad, NASSCOM 10,000 

Startups) have mentored teams developing ML-based medical devices, as seen with Akshita Sachdeva’s Satin 

Healthtech (Cervisense) and NIRAMAI Health (MathWorks n.d., 2025, Google Cloud, 2019). 

These entrepreneurial efforts align with India’s broader innovation agenda. Healthtech funding has grown rapidly – one 

report notes a 24% increase in biotech/pharma funding in 2024, with 2025 on track to exceed that (Ghewade G., 2025). 

Private investment is increasingly flowing into AI-based medical startups, drawn by the dual promise of social impact 

and large market demand. As Pooja Malik reports, a new wave of Indian AI health startups is “rewriting the 

[diagnostics] experience” by making testing faster, cheaper, and reaching Tier II/III cities that lacked advanced care 

(Malik P., 2025). Notable examples include OncoStem (precision oncology), Neuronoki (blood tests for cancer), and 

image-analysis firms like Qure.ai and Endimension Technologies (Malik P., 2025). Many of these startups now deploy 

AI models certified by regulators and even recommended by WHO, indicating maturation of the sector (Malik P., 

2025). In summary, India’s ML-driven healthcare innovations are not only technological feats but also entrepreneurial 

ventures that mobilize talent and capital for sustainable health solutions (Malik P., 2025). 

 

III. METHODOLOGY 

Machine learning for disease detection and bio-surveillance employs a range of algorithms and data inputs. In 

diagnostic imaging, convolutional neural networks (CNNs) are the workhorse; CNNs can automatically learn features 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                           International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 4, December 2025 

 Copyright to IJARSCT DOI: 10.48175/IJARSCT-30526   235 

   www.ijarsct.co.in   

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
from raw images (e.g. X-rays, CT scans, microscope slides) without manual feature engineering. For instance, the 

Cervisense device uses a speculum-mounted optical camera to capture cervical images and applies a custom CNN to 

score cancer risk (MathWorks n.d., 2025). Likewise, thermal imaging for breast cancer (NIRAMAI’s Thermalytics) 

involves deep-learning models (often pretrained CNNs like ResNet) that analyze temperature patterns indicative of 

tumors  (Google Cloud, 2019). In pathology, architectures combining CNNs and recurrent networks are used to 

examine sequential cell images (e.g. blood smear videos). Signal-based diagnostics (e.g. cough sound analysis by 

Docturnal) typically use feature extraction (frequency and cepstral coefficients) feeding into classifiers (e.g. support 

vector machines, random forests) to distinguish disease signatures from normal patterns (Malik P., 2025). 

For outbreak prediction and surveillance, time-series and ensemble methods are common. Forecasting models may use 

long short-term memory (LSTM) neural networks or gradient boosting machines (e.g. XGBoost) trained on historical 

case counts plus exogenous variables. The IITM dengue model likely incorporated regression or tree-based ML on 

weather features and past incidence, enabling a two-month lead prediction (Joi P., 2025). Similarly, NCDC’s Health 

Sentinel uses natural language processing (NLP) and entity recognition to parse news text. Its pipeline classifies articles 

by disease keywords and geography, then uses statistical or ML algorithms to identify anomalous increases (outbreak 

signals). The alert threshold is calibrated so that only the top few percent of unusual clusters (e.g. >95% quantile) are 

escalated for human review. 

Data integration is a key methodological aspect. Diagnostic ML models are trained on curated datasets (e.g. tens of 

thousands of labeled images or genomic sequences). Surveillance models must fuse multi-source data; for example, 

combining EHR (from hospitals), entomological surveillance (vector counts), and media reports. Techniques like data 

hashing and secure multi-party computation are used when privacy is a concern (e.g. federated learning across hospitals 

as noted earlier). Real-time systems use distributed cloud architectures: devices and apps upload encrypted data to 

centralized ML servers, which continuously update model outputs and dashboards. In practice, end-to-end validation is 

essential – for example, AI diagnostics often include a doctor-in-the-loop. In the Satin Healthtech case, each 

algorithmic result is reviewed by a physician, with the system providing heatmaps to guide biopsies (MathWorks n.d., 

2025). This human-AI collaboration improves accuracy and trust. 

Overall, the methodology of ML-enabled surveillance and diagnostics involves (1) data acquisition via sensors, 

imaging, or text; (2) preprocessing (cleaning, anonymization); (3) feature extraction (either manual or learned); (4) 

model training/validation; and (5) deployment with user feedback for continuous learning. Each step requires domain 

knowledge (medical or entomological) to ensure the right inputs and outputs are targeted. The successful case studies 

below illustrate how these methods converge to produce effective health interventions. 

 

IV. CASE STUDIES 

COVID-19 and Infectious Disease Surveillance in India 

The COVID-19 pandemic underscored the need for rapid outbreak detection and response systems. India responded by 

deploying a combination of digital tools and ML analytics. The government released the Aarogya Setu app for 

Bluetooth-based contact tracing, and the Integrated Health Information Platform (IHIP) was leveraged to integrate lab 

reports across the country. Building on these, the NCDC accelerated the AI-based event surveillance pipeline. By late 

2025, the Health Sentinel system (developed with Wadhwani AI) had processed over 300 million news articles (in 13 

languages) and identified more than 95,000 health events since 2022 (Priyadarshini I., 2025). Of these, epidemiologists 

prioritized about 3,500 as credible outbreak events. Crucially, the AI system had already issued over 5,000 real-time 

outbreak alerts to state and district health departments  (Priyadarshini I., 2025), effectively cutting the manual screening 

workload by ~98% (Priyadarshini I., 2025). 

These AI-enabled alerts proved actionable. For example, in November 2025, an alert from Health Sentinel flagged a 

cluster of suspected acute encephalitis cases in Madhya Pradesh. The NCDC and local agencies rapidly mobilized field 

teams and testing kits, resulting in targeted containment and treatment. Similarly, retrospective analysis has shown that 

the ML system detected signals of COVID-19 clusters earlier than passive reporting. In a pilot study in Kerala, an 

event-based surveillance algorithm (analyzing hospital records of febrile illness) identified clusters later confirmed to 

be COVID-19 and dengue even before official diagnoses were complete  (Priyadarshini I., 2025). These outcomes align 
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with the system’s goal: “forecast disease trends and enable intervention even before the first case is reported” 

(Hindustan Times, 2025). 

Beyond news and record scanning, ML tools were applied directly to pandemic data. Researchers developed forecasting 

models (e.g. LSTM networks) to predict state-level COVID-19 trajectories in India, aiding resource allocation. 

Wastewater-based epidemiology also employed ML to project community transmission trends. While detailed results 

are not yet published, preliminary reviews suggest ML predictions in India were fairly accurate at short horizons. On 

the diagnostics front, some startups repurposed ML tools for COVID. For instance, Qure.ai’s qXR algorithm, originally 

for TB, was adapted to flag COVID pneumonia in chest X-rays, supplementing radiology services during the surge. 

Docturnal’s cough analyzer was piloted for COVID screening as well (Malik P., 2025). Overall, the COVID-19 

experience demonstrated the value of integrating ML into surveillance. As one official observed, India’s surveillance is 

evolving “from being reactive to becoming anticipatory – data-driven, intelligent, and predictive” (Hindustan Times, 

2025). 

 

AI in Cancer Detection: Breast and Cervical Cancer in India 

Cancer poses a growing burden in India, especially breast and cervical cancer among women. Early detection is crucial 

for good outcomes, but low-resource settings often lack screening infrastructure. ML-based diagnostic tools have begun 

to address this gap. One prominent example is NIRAMAI Health Analytix’s breast cancer solution. NIRAMAI 

developed Thermalytics, a computer-aided diagnostic engine that analyzes thermal images of the breast. Thermal 

imaging is radiation-free and inexpensive, but historically hard to interpret. By applying deep learning to high-

resolution thermal scans, NIRAMAI’s ML model achieved a 27% higher accuracy than standard mammography 

(Google Cloud, 2019) Their system has been tested on over 7,500 women, with clinical trial results (27% higher 

accuracy, 70% higher predictive value) published in peer-reviewed journals (Google Cloud, 2019). Importantly, the 

scan can be done frequently and on younger women (for whom mammography is less effective), making it suitable for 

India’s population. NIRAMAI’s product has been deployed in hundreds of clinics and hospitals, and raised significant 

venture funding to scale operations (Google Cloud, 2019). 

In rural cervical cancer screening, Akshita Sachdeva’s startup Satin Healthtech created Cervisense, which harnesses 

ML to empower frontline health workers. Cervisense comprises a speculum-mounted camera and a tablet running an 

ML algorithm. During a pelvic exam, the worker captures images of the cervix; the onboard software processes these 

images and outputs a risk score and heatmap to indicate abnormal areas (MathWorks n.d., 2025). This allows same-day 

screening without needing laboratory pathology. The ML model was trained on medical-grade cervical images and 

tuned through accelerator mentorship. In trials, Cervisense greatly improved sensitivity compared to the traditional 

visual inspection with acetic acid (VIA) method common in India. As Sachdeva explains, it “automates the screening 

process while improving accuracy” (MathWorks n.d., 2025). Satin Healthtech’s innovation attracted grant support from 

the Dayananda Sagar DERBI Foundation and technical guidance from MathWorks, illustrating a collaborative R&D 

model. 

Other Indian startups are also using AI for oncology diagnostics. Oncostem Analytics (Bangalore) uses ML on genomic 

data to predict tumor evolution and guide personalized therapy. SigTuple and Qure.ai, mentioned earlier, assist in 

detecting leukemia cells and lung nodules respectively, indirectly aiding cancer diagnosis. Taken together, these 

ventures show that AI-driven tools can bring sophisticated screening capabilities to primary care settings. They also 

demonstrate entrepreneurial potential: NIRAMAI and Satin are run by first-time founders who scaled rapidly by 

winning incubator grants and partnering with hospitals. The World Economic Forum highlights that India’s AI-driven 

innovation can serve as a model for other low- and middle-income countries (Ghewade G., 2025), especially as these 

technologies become more accessible. In the cancer case, ML has made advanced screening cheaper and portable, thus 

aligning commercial viability with social impact. 

 

V. DISCUSSION 

The above cases and literature point to a transformative trend: machine learning is catalyzing innovation-driven health 

entrepreneurship while strengthening public health systems. ML-based diagnostics and surveillance are not just 
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academic exercises; they are rapidly reaching the market through startups and mission-driven organizations. This 

convergence of AI, biotechnology, and healthcare is expected to yield several long-term benefits: 

Increased access and affordability. AI can compensate for infrastructure gaps. For example, radiologist shortages in 

rural India are mitigated when an AI tool can pre-screen X-rays or ultrasounds, prioritizing cases for specialist review. 

Economist analyses note that AI diagnostics promise to lower testing costs and bring reliable care to Tier II/III cities 

(Malik P., 2025). By replacing expensive equipment (mammography machines costing >�1.5 crore) with portable AI-

enabled alternatives (thermal scanners or mobile ultrasound), healthcare becomes attainable for many more Indians 

(Google Cloud, 2019). Entrepreneurship magnifies this effect: startups aim for scalable, franchise models or SaaS 

offerings that distribute innovation widely. 

Early detection and prevention. Public health hinges on catching diseases early. Predictive ML models use 

environmental and social signals to forecast outbreaks of dengue, malaria, or COVID-19, enabling pre-emptive vector 

control or vaccination campaigns. The dengue model from IITM, for instance, identified that Pune’s future dengue 

spikes correlate with specific monsoon patterns (Joi P., 2025), which could not be easily gleaned without AI. Similarly, 

the Health Sentinel system has already shown that media-based event detection can give authorities a vital lead. In 

cancer, earlier screening through AI could save thousands of lives; even a 10% increase in early-stage diagnosis 

translates to significantly lower mortality. 

Empowerment of health workers. AI tools often complement, rather than replace, medical staff. In remote clinics 

without specialists, an ML app can empower nurses or community health workers to conduct preliminary screenings 

and know when to refer patients. According to interviews in the MathWorks feature, Cervisense’s heatmap helps even 

non-oncologists to identify biopsy sites (MathWorks n.d., 2025). The removal of language and literacy barriers through 

visual AI outputs (scores, colors, recommendations) also democratizes care. 

Innovation economy and capacity building. The push for health AI stimulates R&D capacity and workforce 

development. Indian tech talent and startups gain experience in regulated environments (healthcare), which could spill 

over into other sectors. Programs like the CATCH grant are fostering collaboration between AI researchers and 

clinicians (KCDO, 2025). Over time, this builds a self-sustaining ecosystem where India not only consumes healthtech 

but produces it for global markets. 

However, realizing these benefits faces significant challenges. First, data quality and representativeness are crucial. 

ML models are only as good as their training data. India’s health data has gaps: many rural clinics lack digitization, and 

under-reporting of diseases is common. Public-private integration is still evolving; efforts like ABDM aim to rectify 

this (Ghewade G., 2025). Ensuring datasets include diverse Indian populations (across age, gender, region, 

socioeconomic status) is important to avoid algorithmic bias. For instance, a breast cancer model must be validated on 

Indian women’s data, as physiology and lifestyle may differ from Western cohorts. 

Second, regulatory and ethical issues must be managed. AI devices for diagnosis need clinical validation and 

approval. Some startups have already cleared stringent certifications (e.g. Qure.ai’s qXR has US FDA clearance (Malik 

P., 2025), but the regulatory pipeline for AI tools is still being refined in India. Data privacy is another concern. A 

federated learning solution has been proposed (Ghewade G., 2025), but nationwide deployment will require robust laws 

on health data use. Algorithmic transparency and explainability are also topics of debate; health professionals typically 

require rationale for AI recommendations to trust them. 

Third, sustainability of business models is a hurdle. Many health startups struggle to find revenue streams. Partnering 

with government programs (e.g. state health missions, Ayushman Bharat insurance) can help scale, but reimbursement 

policies for digital diagnostics are not always clear. Subsidies or CSR funding (like Axis Bank in CATCH) can jump-

start projects, but long-term sustainability may depend on hybrid models (mix of paid services, government contracts, 

and grants). Ensuring these ventures remain affordable for low-income patients is key to maintaining the public health 

mission. 

Finally, infrastructure and skills remain issues. Rural areas may lack reliable internet or electricity for real-time ML 

tools. Training of health workers to use AI devices is needed. The World Economic Forum emphasizes that digital 

literacy and interoperability are prerequisites for these innovations to reach “last-mile communities” (Ghewade G., 
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2025). On the positive side, India’s government has prioritized digital health; initiatives like e-Sanjeevani and 

Ayushman Bharat Digital Mission show commitment to building the necessary foundations (Ghewade G., 2025). 

In summary, machine learning in health is a transformative approach that links public health goals with 

entrepreneurial innovation. It leverages India’s strengths in IT and a vast disease burden to create solutions that are both 

socially impactful and economically viable. Examples from India – whether predicting dengue waves (Joi P., 2025), 

scanning X-rays for TB (Malik P., 2025), or screening cancer in the field (MathWorks n.d., 2025) – illustrate the 

potential of AI to save lives and spawn industries. To fully realize this potential, concerted effort is needed: 

policymakers must facilitate data sharing and regulation, investors must support startups with patient capital, and 

researchers must collaborate across disciplines. If these elements align, India’s ML-enabled health ecosystem could set 

a global example of “inclusive innovation” in healthcare (Das S., 2025). 

 

VI. CONCLUSION 

Machine learning is reshaping the landscape of disease detection and bio-surveillance, offering tools that are faster, 

smarter, and more scalable than ever before. In India, the integration of ML into public health has already yielded major 

strides: automated surveillance systems that detect outbreaks in real time, predictive models that give advance warnings 

of dengue and other epidemics, and point-of-care diagnostics that bring specialist-level screening to rural clinics. 

Crucially, these technical advances are spawning a new generation of health entrepreneurs. By translating AI research 

into affordable healthcare products, startups are bridging the gap between laboratory innovation and real-world impact. 

The synergy between ML and entrepreneurship holds promise for sustainable health improvements. AI-driven 

diagnostics can reach under-served populations, reduce overall costs, and increase preventive care – all aligning with 

public health goals. At the same time, a thriving healthtech sector contributes to the economy, creating jobs and 

expertise in data science and biotechnology. However, this promise will be realized only through careful stewardship: 

ensuring data-driven tools are accurate, equitable, and integrated into health systems. Success also depends on ongoing 

collaboration among technologists, clinicians, regulators, and business leaders. 

Looking ahead, the convergence of biotechnology, data science, and public health in India is likely to accelerate. 

Government initiatives (like ABDM and AI grants), global attention (e.g. WHO’s cancer AI challenges), and private 

investment are creating fertile ground for innovation. With responsible development, AI-enabled disease surveillance 

could transition India’s healthcare from reactive to proactive – detecting threats before they spread, and enabling 

interventions that protect communities. In this way, the intersection of machine learning and health entrepreneurship 

charts a path towards a more resilient and equitable healthcare future for India and beyond. 
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