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Introduction

Artificial Intelligence (Al) plays a pivotal role across various industries, particularly in BioTech and HealthTech. The primary objective of
the Al in BioTech & HealthTech Industry Analytical Framework is to develop a precise investment tool for enthusiasts and supporters of
Al in these industries. The framework offers comprehensive insights into different industry sectors and their utilization of Al. Furthermore,
it furnishes industry-specific parameters for each sector, facilitating in-depth analysis of companies operating within these domains. This
framework serves as a valuable resource for understanding the intersection of Al and BioTech/HealthTech and enables informed
decision-making in investment and strategic planning.

The importance of healthcare for society cannot be overstated. It is the cornerstone of a thriving and productive community, as it promotes
and preserves the well-being of individuals. Through preventive care, disease control, and timely interventions, healthcare professionals
play a crucial role in keeping people healthy and improving their quality of life. Additionally, healthcare services provide vital support during
emergencies and ensure access to necessary treatments and therapies. Beyond individual benefits, a robust healthcare system
contributes to the overall economic growth, fosters public health planning, and addresses societal health challenges. Ultimately, healthcare
is a fundamental pillar that helps create a resilient, prosperous, and equitable society for all.

Over the past years, Al has significantly enhanced HealthTech. Al-powered diagnostics have improved disease detection and personalized
medicine. Wearable devices and remote monitoring systems enable proactive and continuous care. Predictive analytics aid in disease
outbreak prediction and resource optimization. Robotic surgery powered by Al enhances precision and minimally invasive procedures.
Workflow optimization automates administrative tasks, improving healthcare efficiency. These advancements have transformed
healthcare delivery, improving patient outcomes and driving innovation in the HealthTech industry.
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As of 2021, the global market value of artificial intelligence (Al) in healthcare was estimated at approximately 11 billion U.S.
dollars. Projections indicate a substantial growth trajectory, with the healthcare Al market expected to reach nearly 188 billion U.S.
dollars by 2030. This represents a remarkable compound annual growth rate of 37% from 2022 to 2030, highlighting the immense
potential and significance of Al in transforming the healthcare industry.



Description of the Main Al-powered Sectors

Being a part of multi-layer framework developed by Artificial Intelligence Industry Analytics, a subsidiary of the Deep Knowledge Group, Al in BioTech &
HealthCare Industry Framework is organized as follows. Industry is divided into 9 sectors, each of which is further subdivided into 44 subsectors. The
classification system assigns each company to the sector / subsector according to the source of its real or potential revenue (in the case of young
companies) or decreased costs related to the use of Al technologies.

Longevity & Wellness Medical loT
Longevity aims to extend human lifespan and Accounts for technologies & devices to the Medical devices and applications that connect to
enhance quality of life in later years. Wellness healthcare for diagnosis, patient care, treatment and healthcare information technology systems

aims to improve overall well-being through the improvement of a person’s health.
use of technology and tools.

through online computer networks.

HealthTech HealthCare Administration HealthCare InsurTech

Refers to the intersection of healthcare and
technology, including companies that develop
digital health solutions, medical devices, and
health-focused software.

Refers to the sector that develops and manages tech
solutions in healthcare organizations to improve
administrative processes and operational efficiency.

Refers to the use of technology and innovation to
disrupt and improve the traditional health
insurance industry.

PharmaTech Medical BioTech Industrial BioTech
Represents the application of scientific BioTechnology harnesses cellular and biomolecular Using microorganisms to generate industrially
knowledge to pharmacology, pharmacy, and the processes to develop technologies and products. useful products or substances with capabilities
pharmaceutical industry. that conventional petrochemical processes

cannot provide.

i Each sector is further subcategorized to form the peer groups — sets of companies with similar scope of business/research activities that can be compared to each
i other. The categorization is used further for the collection of business specific data, analysis and benchmarking within Big Data Analytical System.
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TOP Al Applications in Healthcare by Market Valuation in USD Billion (by 2030)
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Al in HealthTech extends its impact beyond diagnostics and patient care, encompassing workflow optimization and surgery robotics. Al-powered
workflow optimization tools streamline administrative tasks, automate documentation, and improve operational efficiency, allowing healthcare
professionals to focus more on patient care. These technologies enhance the coordination of care, optimize resource utilization, and reduce the risk
of errors in healthcare settings. Moreover, surgery robotics driven by Al are revolutionizing surgical procedures. Robots equipped with Al algorithms
assist surgeons with precise movements, real-time feedback, and enhanced visualization, leading to more accurate and minimally invasive surgeries.

Al also plays a crucial role in drug discovery within the HealthTech industry. Al-powered algorithms and machine learning models can analyze vast
amounts of biological data, including genetic information, molecular structures, and drug-target interactions. This enables researchers to accelerate
the process of identifying potential drug candidates, predicting their efficacy, and optimizing their properties.
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Longevity & Wellness

Aging Diagnostics

Aging diagnostics refers to the field of medical assessment and evaluation
focused on understanding and identifying age-related changes and
conditions in individuals. It involves the use of various diagnostic tools,
tests, and biomarkers to assess physiological, cellular, and molecular
changes associated with aging. The goal of aging diagnostics is to provide
insights into an individual's health status, predict age-related diseases or
conditions, and guide personalized interventions to promote healthy aging
and improve overall well-being.

Anti-Aging Therapies

Anti-aging therapies refer to a range of medical interventions and
treatments aimed at slowing down or reversing the effects of aging on the
human body. These therapies can include various approaches, such as
lifestyle modifications, dietary changes, exercise regimens, hormone
replacement therapies, antioxidant supplementation, and cosmetic
procedures. The goal of anti-aging therapies is to enhance overall
well-being, improve physical appearance, and potentially extend lifespan by
addressing age-related changes and promoting healthy aging.

Aging Biomarkers

Aging biomarkers are measurable indicators or characteristics that can be
used to assess the biological processes and changes associated with
aging. These biomarkers can include molecular, cellular, physiological, or
functional markers that reflect the aging status of an individual. By
measuring and analyzing these biomarkers, researchers and healthcare
professionals can gain insights into the aging process, monitor age-related
diseases, and develop interventions to promote healthy aging.

Epigenetics and Aging

Epigenetics and aging are interconnected fields that explore how
epigenetic modifications influence the aging process. Epigenetics refers to
changes in gene expression patterns that are not caused by alterations in
the DNA sequence itself but by modifications to the DNA or surrounding
proteins. Epigenetic changes play a significant role in regulating gene
activity and can impact various aspects of aging, including cellular
senescence, inflammation, DNA repair, and telomere length. Studying the
interplay between epigenetics and aging provides valuable insights into the
underlying mechanisms of aging and may lead to the development of
interventions to promote healthy aging and prevent age-related diseases.




MedTech

Medical Devices and Equipment

Medical devices and equipment are tools used in healthcare for diagnosis,
treatment, and monitoring of patients, including items like imaging
machines, surgical instruments, and monitoring devices. They are essential
for medical procedures, improving patient care, and enhancing healthcare
outcomes.

Implantable Technologies

Implantable technologies are devices designed to be placed inside the
body for various medical purposes. These include implants like
pacemakers, artificial joints, cochlear implants, and neural stimulators.
They provide therapeutic benefits, restore function, and improve the quality
of life for individuals with specific medical conditions or needs.

Patient Outcome Prediction

Patient outcome predictions involve using various data-driven approaches
and algorithms to estimate the likely outcomes and prognosis for individual
patients based on their medical condition, treatment plan, and other
relevant factors. These predictions can assist healthcare professionals in
making informed decisions, optimizing treatment strategies, and improving
patient care by anticipating potential outcomes and tailoring interventions
accordingly.

In Vitro Diagnostics (IVD)

In vitro diagnostics (IVD) are medical tests conducted on samples outside
the human body, typically in a lab. They include blood, urine, genetic, and
molecular tests, playing a crucial role in early disease detection, diagnosis,
treatment guidance, and monitoring patient response to therapy.

Medical Imaging Technologies

Medical imaging technologies are non-invasive techniques used to
visualize internal body structures and functions for diagnosis and
treatment. They include X-rays, CT scans, MRI, ultrasound, PET, and SPECT.
These technologies provide detailed images to detect, diagnose, and
monitor diseases, guiding medical interventions and treatment planning.

Lab Automation & Robotics

Lab automation and robotics streamline laboratory tasks using automated
systems and robots like liquid handling systems, robotic arms, and
high-throughput screening platforms. They enhance efficiency, accuracy,
and reproducibility, enabling faster sample processing, data analysis, and
overall productivity in drug discovery, diagnostics, and research.




Internet of Medical Things (IoMT)

Wearable Devices

Wearable devices are portable electronic devices worn on the body that
collect data and provide various functionalities. They can include
smartwatches, fitness trackers, and other devices that monitor health
parameters, track physical activity, and provide personalized feedback.
Wearable devices have gained popularity in promoting active lifestyles,
facilitating remote monitoring, and supporting preventive healthcare.

Smart Healthcare Facilities

Smart healthcare facilities utilize advanced technologies to enhance
patient care and optimize operations. These facilities incorporate
interconnected systems, real-time data analytics, and automation to
streamline workflows, enable remote monitoring, and improve resource
utilization. By leveraging these technologies, smart healthcare facilities
improve healthcare outcomes and enhance patient experiences.

Medical Data Management

Medical data management involves the collection, storage, organization,
and analysis of healthcare-related data. It encompasses various processes
and technologies that ensure the secure and efficient handling of patient
information, including electronic health records (EHR), data integration,
data governance, and data analytics. Effective medical data management
is critical for maintaining patient privacy, supporting clinical
decision-making, conducting research, and improving healthcare delivery.

Remote Patient Monitoring

Remote patient monitoring (RPM) is the practice of remotely tracking and
monitoring patient health data using wearable devices, sensors, or mobile
apps. It allows healthcare providers to gather vital signs, symptoms, and
other health information outside of traditional healthcare settings. RPM
enables proactive care, early detection of issues, and more accessible
healthcare delivery.

Patient Education

Patient education is a vital process that involves providing patients with
comprehensive information about their medical condition, available
treatment options, and self-care practices. By equipping patients with
knowledge, it enables them to make informed decisions and actively
engage in their healthcare. Patient education plays a crucial role in
improving treatment outcomes, fostering patient empowerment, and
enhancing the overall quality of care provided.

Medication Management

Medication management involves practices and processes to ensure safe
and effective medication use. It includes prescribing suitable medications,
accurately dispensing them, educating patients about administration and
potential side effects, monitoring treatment progress, and promoting
adherence. The goal is to optimize therapy outcomes, prevent errors,
minimize adverse effects, and enhance patient safety.




HealthTech

Telemedicine

Telemedicine refers to the use of telecommunications technology to
provide remote healthcare services and consultations. It enables
healthcare professionals to evaluate, diagnose, and treat patients from a
distance, using audio and video communication tools. Telemedicine
facilitates access to healthcare, especially in remote areas or for
individuals with limited mobility, while maintaining the convenience of
remote consultations. It has proven particularly valuable during situations
such as pandemics, allowing healthcare delivery to continue while
minimizing physical contact.

mHealth

mHealth, or Mobile Health, refers to the use of mobile devices such as
smartphones, tablets, and wearable devices for healthcare purposes. It
encompasses a wide range of applications, including health tracking,
remote monitoring, medical education, appointment reminders, medication
adherence, and telemedicine. mHealth enables individuals to take an active
role in managing their health, promotes access to healthcare services, and
facilitates real-time communication and data sharing between patients and
healthcare providers, ultimately improving health outcomes and healthcare
delivery.

Electronic Health Records (EHR)

Electronic Health Records (EHR) are digital versions of patients' medical
records that are stored and accessible electronically. EHRs contain
comprehensive information about a patient's medical history, diagnoses,
medications, allergies, test results, and treatment plans. They facilitate
secure sharing of patient information among healthcare providers, support
efficient clinical workflows, improve care coordination, and enhance patient
safety by providing accurate and up-to-date medical information. EHRs
also offer potential for data analysis and research to improve healthcare
outcomes and population health management.

At-Home Disease Detection

At-home disease detection with Al-based devices refers to the use of
artificial intelligence technology integrated into portable devices for early
detection and monitoring of diseases from the comfort of one's home.
These devices leverage Al algorithms to analyze biological samples or
physiological data collected by the user, such as blood samples, saliva, or
vital signs. By providing rapid and accurate results, these Al-based devices
empower individuals to proactively manage their health, facilitate early
intervention, and improve disease outcomes by enabling timely detection
and monitoring of conditions.




HealthCare Administration

HealthCare Compliance

Healthcare compliance in healthcare administration refers to the
adherence to laws, regulations, and industry standards that govern the
operations and practices within the healthcare sector. It involves
implementing and maintaining policies, procedures, and systems that
ensure ethical and legal conduct in areas such as patient privacy and
confidentiality, billing and coding, quality of care, and safety protocols.
Healthcare compliance aims to uphold integrity, protect patient rights,
prevent fraud and abuse, and promote a culture of transparency and
accountability within healthcare organizations.

Patients Engagement Solutions

Patient engagement solutions refer to the strategies, technologies, and
practices implemented to actively involve patients in their own healthcare
journey. It encompasses initiatives designed to empower patients, promote
their active participation in decision-making, and improve their overall
experience and outcomes. Patient engagement solutions may include
various tools and methods such as patient portals, mobile applications,
remote monitoring devices, educational resources, and personalized
communication channels. These solutions aim to enhance communication
between healthcare providers and patients, facilitate shared
decision-making, encourage self-management of health conditions, and
promote preventive care and healthy behaviors.

HealthCare Operations Management

Healthcare operations management refers to the strategic planning and
coordination of various operational aspects within healthcare
organizations. It involves optimizing processes, resources, and workflows
to ensure efficient and effective delivery of healthcare services. Healthcare
operations management encompasses a wide range of activities, including
facility management, supply chain management, scheduling and capacity
planning, quality improvement, and risk management. It focuses on
enhancing productivity, reducing costs, and improving patient outcomes by
optimizing resource allocation and evidence-based practices.

Revenue Cycle Management

The revenue cycle management refers to the comprehensive process of
managing the financial aspects of healthcare services, from the initial
patient encounter to the final payment collection. It involves various
administrative and financial functions, including patient registration,
insurance  verification, coding and billing, claims processing,
reimbursement, and accounts receivable management. Revenue cycle
management aims to optimize the revenue generation and cash flow of
healthcare organizations while ensuring compliance with coding and billing
regulations. This subsector encompasses the use of technology, data
analytics, and revenue cycle management software to streamline
workflows, improve billing accuracy, and maximize revenue capture.




HealthCare InsurTech

Personalized Health Insurance

The personalized health insurance refers to the development and
implementation of insurance products and services that are tailored to the
specific needs and preferences of individual policyholders. This subsector
leverages advanced data analytics, artificial intelligence, and digital tools to
gather and analyze vast amounts of personal health data, such as medical
history, genetic information, lifestyle choices, and health monitoring data.
By utilizing this information, personalized health insurance aims to offer
customized coverage plans, risk assessments, and wellness programs that
align with the unique health profiles of policyholders. These plans may
include personalized pricing, coverage options for specific conditions,
proactive preventive care, and incentives for healthy behaviors.

Claims Processing

The claims processing refers to the application of technology-driven
solutions and processes to efficiently manage and streamline the
processing of healthcare insurance claims. This subsector focuses on
automating and optimizing the various stages of the claims lifecycle,
including claim submission, validation, adjudication, and reimbursement. Al
technological solutions are employed to automate data extraction from
claim forms, verify policy coverage, assess medical codes, and detect
potential fraud or errors. By leveraging advanced analytics and automation,
claims processing in the HealthCare InsurTech sector aims to accelerate
the overall claims settlement process, reduce administrative costs, improve
accuracy, enhance fraud detection, and provide a seamless experience for
both insurance providers and policyholders.

Digital Health Insurance Platforms

The digital health insurance platforms subsector in the HealthCare InsurTech sector refers to the innovative use of digital technologies and platforms to
transform the way health insurance is managed and delivered. These platforms leverage advanced technologies such as artificial intelligence, machine
learning, and data analytics to optimize various aspects of health insurance operations. Digital health insurance platforms encompass a wide range of
functionalities, including online enrollment, personalized policy recommendations, claims automation, real-time data analysis, telehealth integration, and
member engagement tools. These platforms aim to enhance the overall customer experience, improve efficiency in insurance processes, increase access to
healthcare services, and enable better decision-making through data-driven insights. By leveraging technology, the digital health insurance platforms
subsector in the HealthCare InsurTech sector aims to drive innovation, improve outcomes, and bring greater convenience and value to both insurance

providers and policyholders.




Pharma Tech

Data Management

Data management involves the organization, storage, integration, and
analysis of vast amounts of pharmaceutical data to facilitate efficient and
informed decision-making in drug development, clinical trials, regulatory
compliance, and patient care.

Clinical Trials Optimization

Clinical trials optimization focuses on improving the efficiency and
effectiveness of the clinical trial process, including trial design, participant
recruitment and retention, data collection and analysis, and regulatory
compliance, with the ultimate goal of accelerating the development and
approval of new therapies and treatments.

Drug Discovery

Drug discovery is the process of identifying and developing new
medications to treat diseases and improve patient health by following a
series of steps, including target identification, lead generation, optimization,
and clinical testing.

Pharmaceutical Manufacturing

Pharmaceutical manufacturing involves the production and quality control
of pharmaceutical products, ensuring adherence to regulatory standards
and good manufacturing practices to deliver safe and effective
medications to patients.

Advanced R&D

Advanced R&D in Pharma Tech involves pioneering research and
development activities focused on discovering and developing innovative
pharmaceutical solutions, technologies, and therapies to advance patient
care and address unmet medical needs.

Drug Delivery

Drug delivery refers to the methods and technologies used to administer
medications to patients in a targeted and controlled manner. It involves the
development of drug delivery systems that optimize the release,
absorption, and distribution of drugs within the body to achieve desired
therapeutic outcomes efficiently and safely.

Biomarker Development

Biomarker development entails the identification, validation, and utilization of measurable indicators, such as molecules or genetic signatures, to assess
disease presence, progression, or treatment response, facilitating personalized medicine and enhancing clinical decision-making.




Medical BioTech

Pharmaceuticals and Therapeutics

Pharmaceuticals and therapeutics are substances and treatments used in
the medical field to prevent, treat, or manage diseases and medical
conditions. They include medications, drugs, and therapies that are
designed to alleviate symptoms, cure illnesses, or improve the quality of life
for patients.

Bioinformatics and Synthetic Biology

Bioinformatics and synthetic biology are fields that apply computational
methods to biological data and combine engineering principles with
biology, respectively. Bioinformatics analyzes biological information, while
synthetic biology designs and creates new biological components and
systems. They contribute to genomics, drug discovery, and biotechnology
advancements.

Medical Education and Training

Medical education and training encompass formal programs that prepare
individuals for healthcare professions. These programs include medical
school, residency, fellowships, and ongoing professional development,
providing the knowledge and skills needed to deliver quality patient care
and stay current in the field.

Deep Diagnostics

Deep diagnostics utilizes advanced technologies like Al and machine
learning to analyze complex medical data, improving diagnostic accuracy
and personalized treatment recommendations. It has the potential to
enhance healthcare outcomes by uncovering hidden patterns and
providing more precise diagnoses.

Regenerative Medicine

Regenerative medicine is a field of medicine focused on harnessing the
body's natural healing processes to restore, replace, or regenerate
damaged tissues and organs. It encompasses techniques such as stem
cell therapy, tissue engineering, and biomaterials to promote tissue repair
and regeneration, offering potential breakthroughs in treating various
diseases and injuries.

P4 Medicine

P4 Medicine, also known as personalized, predictive, preventive, and
participatory medicine, is an approach that integrates personalized patient
data, predictive analytics, preventive strategies, and patient engagement in
healthcare. It aims to tailor medical care to individual patients by
considering their unique characteristics, predicting health outcomes,
implementing preventive measures, and involving patients in their own
healthcare decisions.




Industrial BioTech

Energy and Fuels

The Energy and Fuels subcategory utilizes biotechnology to improve
energy production and fuel generation with a focus on sustainability. It
involves developing renewable energy sources and optimizing energy
conversion processes while minimizing environmental impact. By
integrating biotechnology, this subcategory aims to advance cleaner and
more sustainable energy solutions, reducing dependence on fossil fuels
and mitigating climate change.

Chemicals and Industrial Processes

The Chemicals and Industrial Processes subcategory focuses on utilizing
biological processes to improve chemical manufacturing and industrial
operations while promoting environmental sustainability. It involves
applying biologically derived methods to enhance efficiency, reduce waste,
and utilize renewable resources. By integrating biology into industrial
processes, this subcategory aims to create greener and more sustainable
chemical production methods.

Materials and Polymers

The Materials and Polymers subcategory emphasizes the use of biological
principles and advancements to enhance the development and properties
of materials and polymers. It involves applying biological processes and
techniques to optimize the performance, durability, and sustainability of
materials. By leveraging biotechnology, this subcategory aims to create
innovative and eco-friendly materials, improve manufacturing processes,
and reduce environmental impact. The integration of biology into materials
and polymers fosters the development of sustainable and efficient
solutions for various industries.

Agriculture and Environment

The Agriculture and Environment subcategory focuses on the application
of biological processes to enhance sustainable farming practices and
mitigate environmental impacts. It involves developing innovative solutions
for crop productivity, livestock health, and environmental conservation. By
leveraging biological advancements, this subcategory aims to optimize
agricultural systems, promote biodiversity, conserve natural resources, and
foster a harmonious relationship between agriculture and the environment.




Conclusion

In conclusion, Al is revolutionizing the BioTech and HealthTech industries, playing a pivotal role in driving innovation and improving patient
care. The Al in BioTech & HealthTech Industry Analytical Framework serves as a valuable tool for Al enthusiasts, providing detailed
insights into industry sectors and their Al applications. With industry-specific parameters, the framework enables thorough analysis of
companies operating within these domains, empowering informed decision-making in investment and strategic planning. As Al continues
to advance, it deepens its integration in healthcare enhances diagnostics, personalized medicine, remote monitoring, predictive analytics,
robotic surgery, and workflow optimization. These transformative advancements contribute to improved patient outcomes, increased
efficiency, and ongoing innovation in the HealthTech industry.

The current framework developed by the Artificial Intelligence Industry Analytics based on our expertise is the first iteration and requires
only minor improvements. However, we believe this framework fairly represents the industry and provides insights into its current
landscape.

Artificial Intelligence Industry Analytics utilizes the current framework as the basis of its Big Data Analytical System and inputs for its
data aggregation and processing algorithms.
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