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ABSTRACT

The integration of Artificial Intelligence (Al), Block chain (BC), Machine Learning (ML), and Deep Learning (DL)
has significantly impacted the pharmaceutical and healthcare sectors. These technologies, which were once
considered futuristic, now offer tangible benefits such as enhancing organizational strategy, elevating patient
care quality, driving revenue, and mitigating risks. Both Al and ML significantly enhance the drug development
process, allowing experts to sift through vast amounts of scientific data to extract pivotal insights. AI's role in
the pharmaceutical domain has evolved from mere theoretical discussions to practical applications. The
introduction of BC in healthcare promises to revolutionize existing systems for patient benefit, evidently
enhancing health outcomes and cost efficiency. Al, ML, and DL are quickly becoming foundational technologies,
mirroring the internet's ubiquity, with a transformational impact on the horizon. Specifically, Recurrent neural
networks (RNNs) excel in sequence analysis and are pivotal for time-series or textual data analysis, with digital
medical record evaluation being a standout application. This document elaborates on the transformative role of
these technologies in the pharmaceutical and healthcare industries.
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I. INTRODUCTION

Al, ML, and DL are proving beneficial to the healthcare sector, with investments in these technologies seeing an
upsurge [1]. It's estimated that around 35% of healthcare entities will adopt Al solutions in the next two years,
and over half within the next five years. Based on our analysis, the growth in this sector is driven by various
industry-specific needs, especially the demand for secure electronic health records compliant with privacy
regulations. According to research by “Frost & Sullivan”, Al technologies are projected to generate revenue of
$6.7 billion in the global healthcare market by 2021. The surge in Al-based medical technologies showcases the
sector's potential and its appeal to tech enthusiasts. Additionally, the Block chain serves as a decentralized
digital ledger, recording data across multiple devices, ensuring data integrity and immutability.

II.  ISSUES IN HEALTHCARE INDUSTRY

Maintaining accurate healthcare records remains a challenge. Given the fluidity of data - with physicians joining
and leaving networks and patients receiving care across different institutions - manually updating records
becomes impractical. Such methods not only are inefficient but also compromise patient privacy.

How can Block chain help in solving this issue?

BC technology can streamline medical record sharing, offering enhanced security against breaches, and
granting patients more control over their data. By eradicating manual operations such as disjointed ledgers and
administrative tasks, BC in healthcare can also expedite transactions, ensuring swift data dissemination.

With increased security, Blockchain aims to minimize fraud by maintaining a consistent, immutable ledger
across the network. By decentralizing data across network nodes, it also reduces vulnerabilities associated with
single points of failure or attack.

IIIl. HOW HEALTHCARE BENEFITS FROM ML, DL, AND AI?

Machine Learning (ML) and Al can potentially save lives by analyzing vast patient data sets, detecting health
anomalies up to 12 hours before a clinician might notice. ML, when applied to Electronic Health Records (EHR),
can provide actionable insights, such as enhancing risk assessment or predicting disease onset. Deep Learning
(DL) systems are adept at tasks that humans find challenging, including detecting subtle human emotions.
These systems can assist medical professionals in making more accurate diagnoses, reducing uncertainty, and
saving both time and resources[3]. Blockchain and Al can help pharmaceutical companies streamline their
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research, product development, and clinical trials, addressing supply chain issues and fostering better
collaboration within the healthcare sector[4]. Recurrent neural networks (RNNs) are particularly suited for
sequence analysis, making them one of the most promising tools for text or time-series evaluation. The
application of ML or Al to analyze and feedback data in real-time can aid doctors in making informed medical
decisions.

Benefits of Merging Blockchain, Al, and ML

Blockchain is a decentralized ledger that securely records and shares transactions, enhancing healthcare
providers' efficiency. With vast amounts of data, such as patient visits, diagnoses, treatments, and outcomes
stored in Electronic Health Records (EHR), there's a need for sophisticated data processing. This is where Al
and ML come into play, analyzing and learning from data patterns. The convergence of ML and Blockchain
offers patients the advantage of Al's rapid data analysis capabilities. Incorporating ML, DL, and Al into the
Blockchain can further bolster its security.

IV.  MAJOR APPLICATIONS OF AIl, ML, DL, AND BLOCKCHAIN IN HEALTHCARE

Robotic Surgery/Robot-Assisted Surgery

The next phase of surgical advancement involves integrating surgical robotics with Al and data from these
robotic systems. Motion tracking data can significantly revolutionize surgical approaches. Future surgical
robots, powered by Al and big data analytics, could integrate systems like IBM Watson, Alpha Go, and ML
algorithms. Watson could serve as an intelligent surgical assistant with vast medical knowledge, while Google's
Deep Mind project, AlphaGo, is another potential Al system for surgical robots[5]. The automation in surgical
procedures can dramatically transform surgery outcomes, offering patients minimized trauma, increased
precision, and faster recovery. Autonomous robotic surgeons will likely utilize vast data sets from past
successful surgeries for future procedures, creating an unprecedented synergy between humans and
technology for surgical precision and efficiency[6][7].

Detection of Brain Bleeding

Prompt identification of brain hemorrhages is crucial for patient recovery. Research indicates that brain bleeds
are overlooked between 12% and 51% of the time, resulting in nearly six million deaths annually due to related
conditions [10]. "Zebra Medical Vision", an Israeli Deep Learning imaging analytics firm, is developing advanced
services for the healthcare sector. Their novel algorithm can identify brain bleeds, serving as a safety measure
for clinicians in critical care environments. The algorithm, capable of detecting such anomalies, offers a
significant improvement in patient care quality.

Blockchain can detect Intracranial Hemorrhages, which are types of brain bleeds. This capability provides a
significant advantage to medical professionals when treating such conditions[11].

Identifying Alzheimer's Diseases

Using Al-powered robots, Alzheimer's disease can now be diagnosed in just a minute with approximately 82%
accuracy based on speech and voice patterns. Al systems analyze various speech elements such as pauses,
pronoun usage, speech frequency, and amplitude, which might be challenging for humans to discern with the
same precision.

Cancer Detection

Traditional cancer detection methods, including CT, MRI, ultrasonography, and X-rays, often miss certain
cancers. However, Al-enhanced microarray sequence profile analysis shortens computational hours. Al-
powered diagnostic algorithms have shown effectiveness in identifying potential skin cancers. Some medical
startups utilize deep learning to spot lung cancer nodules in CT images, achieving 50% more accuracy than a
team of thoracic specialists. Companies like "Insilico Medicine" employ deep learning to discover novel
treatments, including individualized immune-therapies.

Crowd sourced Health Data

Numerous healthcare professionals focus on consolidating data from diverse mobile devices, which is then
processed and interpreted using machine learning. This accumulated data, which traces patients' progress, is
stored anonymously for future research. With the application of ML to this vast healthcare data, significant
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innovations are anticipated. Despite the influx of healthcare data from the 10T, there's ongoing exploration on
leveraging this data for real-time treatment modifications. The continued trend of aggregating consumer health
data promises more insights for managing complex diseases and unique cases.

V. THE FUTURE OF THE HEALTHCARE INDUSTRY

Tailored Medicine

Al has the capability to continuously learn from every piece of information it encounters and quickly reassess
its findings with additional data inputs. This facilitates the discovery of solutions to previously intractable
medical challenges. Al can sift through vast amounts of data, identifying patterns and insights that might have
been overlooked due to data isolation or the time-intensive nature of manual analysis. By considering diverse
data points, Al can provide a more detailed and comprehensive perspective on patient health.

Automated Treatment Suggestions

While Al is still in its nascent stages and cannot fully replicate human cognitive abilities, its strength lies in
processing large datasets and recognizing patterns beyond human capabilities. Al algorithms can transform
Electronic Medical Records (EMR) from mere digital filing systems into dynamic clinical assistants that provide
real-time, clinically relevant data. Many medical facilities worldwide use advanced computing systems to
identify patients at risk for various ailments, including kidney failure, heart diseases, or surgical infections. By
integrating individual health information, including genetic data, with abundant public data sources, there's
potential for more personalized treatments.

Self-Reliant Robotic Surgery

Currently, surgical robots like "da Vinci" primarily act as extensions of a surgeon's expertise. In the future,
through ML, these robots could assimilate visual data and motion patterns, enabling them to autonomously
perform surgeries. Machines have recently demonstrated abilities to replicate human-like skills in areas such as
visual art. If a machine can emulate the artistic prowess of legends like Van Gogh or Picasso, it's conceivable
that, with adequate training, it could surpass human surgeons in performing medical operations. While robots
like the "da Vinci" system have made significant progress, especially in soft tissue surgeries, they still require
manual operation. In contrast, the Smart Tissue-Autonomous Robot (STAR) has shown in experiments to
outperform even expert human surgeons in specific tasks[6][11][12].

VI. Al ML, DL, AND BLOCKCHAIN IN THE PHARMACEUTICAL SECTOR

The pharmaceutical sector, valued at $1 trillion annually, faces significant hurdles, particularly in ensuring drug
quality. From manufacturing defects to intricate supply chain processes, various factors can influence a drug's
quality and authenticity. Utilizing blockchain technology, these processes can be automated, increasing
transparency and traceability across the supply chain.

Implementing Smart Contracts
Blockchain technology's remarkable feature is the creation of smart contracts, which facilitate efficient peer-to-

peer transactions and communications. Such technology ensures data integrity and permanence, allowing for
seamless sharing of medical information and streamlining payment processes.

VII. CONCLUSION

Al, ML, DL, and Blockchain technologies have the potential to revolutionize the pharmaceutical industry. They
can potentially reduce research and development costs and expedite clinical trials. These technologies, when
combined, promise to reshape our healthcare landscape, improving diagnosis accuracy and facilitating drug
development. As both Al and blockchain become foundational in our society, they will play a critical role in
promoting longer and healthier lives. They will transform diagnostics, drug development, and business
solutions, allowing systems to operate transparently and autonomously without human intervention.

VIII. REFERENCES

[1] McFarlane C. Patientory: A healthcare peer-to-peer EMR storage network v1.0.

[2] Earnest MA, et al. Use of a patient-accessible electronic medical record in congestive heart failure
practices.

[3] Interoperability with Blockchain: Methods for Connecting Patient Data to Uniform Patient Identifiers.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[1442]



TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science

( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:05/Issue:10/October-2023 Impact Factor- 7.868 WwWw.irjmets.com

[4] State of Blockchain and Artificial Intelligence in Fintech, accessed 8/4/2018.

[5] M. Swan, “Blockchains as an Equality Technology,” 2015.

[6] Vitalik Buterin. A next-generation smart contract and decentralized application platform, 2014.

[7] Ashish K Jha, et al. The use of health information technology in seven nations, 2008.

[8] Gulshan, V., et al. Development and Validation of a Deep Learning Algorithm for Detection of Diabetic
Retinopathy in Retinal Fundus Photographs, 2016.

[9] Esteva, A, et al. Dermatologist-level classification of skin cancer with deep neural networks, 2017.

[10] Translating Artificial Intelligence into Clinical Care, JAMA 316, 2016.

[11] Opportunities and Obstacles for Deep Learning in Biology and Medicine, CS Greene et al., 2017.

[12] Peterson, K, et al. A Blockchain-Based Approach to Health Information Exchange Networks, 2016.

[13] Ekblaw, A,, et al. A Case Study for Blockchain in Healthcare: “MedRec” prototype, 2016.

[14] Travers Ching, et al. Opportunities and obstacles for deep learning in biology and medicine.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[1443]



