Health innovation and technology
in the changing World
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3D Printing in Healthcare

Enable customized prosthetics, implants,
and even regenerative medicine.

Advancements in
Robotics

Improve precision in surgery
and assist in caregiving and
drug manufacturing.

Focus on Mental
Health Tech
Al-driven apps, VR therapy,

and teletherapy will expand
mental health support.
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Al & ML in Healthcare

Enhance diagnostics, predict diseases,
and personalize treatments.

/8 13,

Telemedicine & Remote
Monitoring

Offer convenient, real-time
healthcare access.

Blockchain for
Medical Data
Ensures secure, transparent,

and interoperable medical
data sharing.

15+ Emerging Healthcare Technology Trends for 2025 and the Future

1.1 1. Artificial Intelligence (Al) in Healthcare

1.2 2. 5G-Enabled Healthcare Technology

1.3 3. Big Data & Al-Driven Health Analytics

1.4 4. Telemedicine & Remote Patient Monitoring (RPM)
1.5 5. Internet of Medical Things (loMT)

1.6 6. Advanced Wearable Technology & Smart Contact Lenses

1.7 7. Blockchain for Healthcare Data Security

Genomics & Precision Medicine y Internet of Medical Things (IoMT)

Provide continuous monitoring and
improve chronic disease management.

Gene editing and personalized
treatments will target genetic disorders
and rare diseases.

1.8 8. 3D Printing in Medical Applications

1.9 9. Robotics in Surgery & Patient Care
Top 8 Tech Trends B
Reshaping Healthcare =

2 o 2 5 Internet of

1.10 10. Precision Medicine & Genomics

Telehealth &
Telemedicine

1.11 1. Augmented Reality (AR) & Virtual Reality (VR) in Healthcare

Medical
Things (loMT)
= 1.12 12. Smart Hospitals & Al-Driven Healthcare Facilities

1.13 13. Voice-Activated Al Assistants in Healthcare

Blockchain rtificial
Intelligence (Al)

Cloud
Computing

1.14 14. Gene Editing & CRISPR Technology

ﬁ 1.15 15. Digital Twin Technology in Healthcare
Big Data
& Analytics

Augmented Reality
(AR) & Virtual Reality (VR)

Cybersecurity 1.16 16. Wireless Brain Sensors & Neurotechnology

Source: https://www.bitcot.com/healthcare-technology-trends/



20246 HEALTHCARE TECHNOLOGY TRENDS HEATMAP

Created by the HIMSS Nursing Innovation Advisory Workgroup

i Ease of Economic Operational Benefits (Functional,
Solution | Implementation Schedule Feasibility | Threat Feasibilty (Cost) Feasibility Emotional/Social) Technical Feasibility | Total Score
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Health innovation and technology

Digital
care

Biotherapy

Personalized
medicine




walulage1daurun (Biotherapy)

BIOTHERAPIES

Advanced Therapy Medicinal

Therapeutic proteins products (ATMP)
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Other proteins Prophy.lactlc Cell therapies Gene therapies
vaccines

= Stem cells — In-vivo

Gene therapies &
modified cells

Therapeutic
vaccines

Tissue engineering

Ex-vivo
(CAR-T Cell)

P iPS P RNA-based

+ Microbiota

+ Synthetic biology

+ phagotherapy



ATMPs
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Medical Devices Biologics Medicinal Products (2001/83/EC)

(93/42/EEC)

Type of treatment/product modality

Medical Devices Tissue Therapy Cell Therapy Cell/Gene Therapy .: Gene Therapy Vaccines Biotech Chemicals

Somatic cell Gene Therapy Medicinal eg. DNA eg. Insulin,
therapy Product (GTMP) vaccines or antibodies,
medicinal h recombinant EV with

. h . S .
product (sCTMP) el In Vivo GTMP virus AGAINST !! transgenic pitiaz4
eg. Strimvelis (rec. ! eg. Imlygic (onc. Virus), infectious brotein

eg. Alofisel, exp. | CD34+), Yescarta 11 EV with rec. mRNA, .
CD34+, MSC for (CART), :i rec. trans. MRNA, |
arthritis, hPSC emilimogene !  Zolgenzma (AAV),
AR sigulactibac (rec. 1 NTLA-2001
bacteria) :: (CRISPR/Cas9) By EMA legal

Combined ATMP Tissue
Engineered
medical device Product (TEP)
plus a TEP,
sCTMP or GTMP eg. Spherox,
Holoclar, lab
grown skin for
burns treatment,
P-TEV
(VERIGRAFT)

Adva

eg.
Aspirin,

Synthetic
oligonucleotide,

legally speaking,
classification all gene are not gene

therapies are GTMPs therapies

s

eg. medical
device only, eg. skin
deceullarised transplant for
scaffold burns treatment

Tissues and Cells (2004/23/EC), What are ATMPs?
Blood (2002/98/EC) NOT ATMPs (atmpsweden.se)

i eg. bone marrowr.:ransplant blood ATM PS :.', ATMP
! transII sions Sweden




Biomaterials in biotherapy, including drug delivery, vaccine
development, gene therapy, and stem cell therapy

Therapeutical drug delivery
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Digital care

organisatiop,

—
““ p‘ofeSSIOnal =Y
Patient flow Business
management A process
i.@.k support
) X
Vital signs Patieng E-learning
monitoring tools

Omnichannel digital experience example:
Centrally sensitized chronic pain

“ Face-to-face care: Multi specialty clinics to assess,
diagnose, and treat patients enabled by electronic
pre visit questionnaires, nurse led virtual visits,
and intelligent, digital scheduling.

@ Digital clinics and telemedicine: Video appointments and
second opinions, as well as virtual only nurse and
coach led multi session programs.

@ Telemonitoring: Passive activity and movement
monitiring to support physical therapy and exerise
goals, viewable by both patients and members of the
care team.

@ Facilitated self-care: App based care guidance
supporting mental, emotional, and physical health
through mini education lessons, concept and activity
reinforcement, and peer support, with activation
capability back to care teams.

@ Population health management: Digitalized awareness,
screening, and evidence based education support
available at scale, linked to access to expert level care.

}

o
E-rostering Decision QQ
support and Online Wearable

e-prescribing communities devices
and apps

=

A
1] = —
- Patient
Patient-to- portals/records

professional Mobile

telehealth

Predictive woKad Standardised

analytics/risk
stratification

oo

Shared EHRs,
real-time data

Population health management: Oversight of
populgtions of people, and identification of
individuals with needs by experts and
algorithms

Facilitated self-care: Sugportive, interactive clinical
pathways for common medlical conditions with
escalation to\care teams whgn needed.

itoring: Sensors, wearables, implanted medical devices
re\\nformation from the patient eénvironment back to
, allowing for\intervention when needed.

dicine: Video-hased interactigns between people
geds [patient tq provider, proyider to provider].

isit-based care with a member of|the
tions, |procedures/surgeries.

@ Professional
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6th Edition, Version 1.0, March 2025

\Guidelin‘es‘\andPrinciples for
- the Development of Health
and Social Care Standards

Principles 6 - 8:

Principle 6: Sustainable Care

Principle 8: Supporting the Care Workforce

2.1.3 | Major revisions and new content

The 6th Edition has been extensively revised from the 5th Edition, including 3 new areas of content in

Principle 7: Digital Care and Artificial Intelligence Systems for Care

The term ‘digital care’ is used in the Principles to cover a range of care delivery approaches which include, but
are not limited to, remote monitoring of patients/service users, smart-phone apps, wearable devices, virtual
consultations which may be by telephone or online meeting platforms, remote reporting of test results, such as
scans and X-rays. Other digital health approaches that are coming online should also be included.

71

Criterion: The standards require organisations to have a documented process for the
assessment, costing, implementation and ongoing management of digital care
systems.

Guidance: The intention of the criterion is that standards encourage organisations to
systematically carry out:

« a cost/benefit analysis before implementing digital care
« risk management of the degree of inter-operability between digital care systems
and mitigation of risks where systems do not ‘talk to each other’ (that is, they are

not inter-operable)

» consideration of any potential unintended consequences from the introduction of
digital care systems.

7.3

Criterion: The standards require organisations to have access to technical expertise
to support the effective use of digital care systems.

Guidance: The term ‘access to technical expertise’ includes, for example, from the
vendors of the systems, an in-house technical team, or other contractual
arrangements for technical support.

The technical expertise provided could include the necessary testing and quality
checks before any system is fully implemented.

7.4

Criterion: The standards require organisations to introduce and manage Al systems
in accordance with any national or regional legislation or regulations on the use of Al,
where these exist, or in their absence, based on available guidance for best practice.

Guidance: To support the implementation and use of Al in health and care services,
several organisations have developed guidance and best practice advice, these
include:

The World Health Organization (WHO) which has produced guidance on ethics and
governance for the use of different types of Al systems:
https://www.who.int/publications/i/item/9789240084759

The US Food and Drug Administration (FDA) has produced guidance on Artificial
Intelligence and Machine Learning Software as a Medical Device:
https://www.fda.gov/medical-devices/software-medical-device-samd/artificial
-intelligence-and-machine-learning-software-medical-device

The English National Health Service (NHS) has produced guidance on adopting Al
systems in healthcare:
https://www.digitalregulations.innovation.nhs.uk/regulations-and-guidance-fo
r-adopters/



Applications Of Artificial Intelligence In Medicine

Medical research Disease diagnosis

Speeds discoveries, analyzesdata, informs
treatmients efficiently.

Accurate illness igentification through
Sy M ptom analysis and data

Predictive analytics Drug discovery

Forecasts outcomes, identifies risks,
optimizes care plans effectively.

Speeds research, predicts properties, finds
potential treatments.

Health informatics Medical imaging analysis

Managesrecords, analyzesdata, | BAASAN |- T 0 @ =g = w7777 mmmmmT

enhances healthcare delivery.

Improves disgnostics, detects
anomalies in scans effectively.

Precision surgery Personalized treatment plans

Guides surgeons, boosts accuracy,
minimizes invasiverness,

Tailors therapies, utilizes patient data,
genetic information.

Remote monitoring systems Virtual health assistants

Tracks health data, alerts changes,
enhances remote care.

Provides care, schedules, offers medical
guidance remotely.



Diagnostic safety
— examples

Finding the right
care

Early detection of sepsis.

FaciIitate reading Of Main advantage is speed. Presently,
performance of Al is not consistently

diagnostic images. equivalent or superior to radiologists.

Rare diseases (often diagnosed with delay of more
than five years).

Protect against loss of information along chains and
between silos.

Health status monitoring and alerting (wearables!).

V Evidence-based care: Find relevant

randomized trial

Personalized care: Suggest
individualized care in complex cases

[0) ° ) based on a large corpus of clinical

experience

Physician’s
assistent

¥&isqual:

Optimizing the
care pathway

Summarize notes in patient records.

Create notes from conversations.

Prepare drafts for responses to requests
from patients.

Curated Q&A for patients and
professionals.

Planning and flow optimization.

Healthily: An example of an app to
guide patients’ journey (seek the
right appointments) — reduce waste.



Patient Monitoring and Early Detection
Clinical Decision Support Systems

Streamline Administrative Tasks Automation

Personalized Patient Care

Efficiency and

Improvement
in Patient Care

Stress Impact of Al in
Management Nursing
and Workload

Reduction e
2 Reduction in

Medical Errors

Enhanced
Education and
Training



Artificial Intelligence Adoption in Nursing Care

Strengths

Improved patient outcomes

- Real-time patient monitoring and early intervention

- Precision medicine and personalized treatment plans
Enhanced clinical decision support

- Data-driven insights for evidence-based care

- Reducing diagnostic errors and treatment variability
Increased efficiency and workflow optimization

- Automation of routine tasks and administrative burdens
- Streamlined healthcare processes

Weaknesses

Data privacy and security concerns

- Protecting patient data from breaches

- Compliance with stringent privacy regulations
Workforce training and integration

- Addressing skill gaps among nursing staff

- Managing resistance to Al adoption

High initial implementation costs

- Budget constraints for healthcare institutions
- Demonstrating long-term ROI

Opportunities

Telehealth and remote monitoring

- Expanding nursing care beyond traditional settings

- Ensuring continuous, patient-centered care

Predictive analytics for disease prevention

- Identifying at-risk populations and early interventions

- Reducing healthcare costs through preventive measures
Patient engagement and education

- Personalized health information delivery

- Empowering patients in managing their health

Strengths, weaknesses, opportunities and threats (SWOT) analysis of
artificial intelligence adoption in nursing care
Moustaq Karim Khan Rony “ ', Khadiza Akter ", Mitun Debnath , Md Moshiur Rahman ¢,

Fateha tuj Johra®, Fazila Akter *™, Dipak Chandra Das ¥, Sujit Mondal ", Mousumi Das,
Muhammad Join Uddin’, Mst Rina Parvin

Threats

Job displacement concerns

- Addressing fears of healthcare job loss

- Reskilling and realigning nursing roles with Al
Ethical and legal considerations

- Ensuring Al decision-making aligns with ethical standards

- Legal implications of Al errors or biases
Technical reliability and vulnerabilities

- Mitigating risks of Al system failures

- Ensuring data integrity and system security

Journal of Medicine, Surgery, and Public Health 3 (2024) 100113




Bpanding nursing
care beyond
traditional settings

Precision medicine
and personalized
treatment plans

Reducing diagnostic
errors and treatment
variability

Identifying at-risk
populations and Empowering
Data-driven early interventions patients in
insights for Al-powered managing their
evidence-based Strengthsof Al monitoring systems health
care e .
adoptionin nursing
care Personalized health Ensuring
information delivery continuous,
patient-centered

care

Streamlined healthcare
processes

Early intervention

Reducing healthcare
costs through

preventive measures

Automation of
routine tasks
and
administrative
burdens

Strengths, weaknesses, opportunities and threats (SWOT) analysis of
artificial intelligence adoption in nursing care

Moustaq Karim Khan Rony “ ', Khadiza Akter ", Mitun Debnath , Md Moshiur Rahman °,
Fateha tuj Johra , Fazila Akter """, Dipak Chandra Das *, Sujit Mondal I Mousumi Das’,

Muhammad Join Uddin', Mst Rina Parvin !

Reskilling and
realigning nursing
roles with Al

Protecting
patient data
from breaches

Journal of Medicine, Surgery, and Public Health 3 (2024) 100113

Addressing fears of

Addressing skill
gaps among healthcare job | Legal
_ ealthcare job loss
nursing staff Budget constraints :
implications of Al

errors or biases

for healthcare
institutions

Weaknesses
and challenges

Mitigating risks of Al

Managing

resistance to Al Demonstrating system failures Ensuring data

adoption long-term ROI integrity and
system security

Ensuring Al decision-
making aligns with
ethical standards

Compliance with
stringent privacy
regulations




Cybersecurity

Business Email
Compromise

Man in the
Middle Attack SQL Injection
Types of Cyber
Attacks
Zero-Day |
Exploit Malware

Cross-Site
Scripting

Ransomware

Cloud Threats

Cybersecurity
Challenges in
Healthcare

Misleading
Websites

Phishing
Attacks

Employee
Errors

Encryption Blind
Spots
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Precision medicine 9 Personalized medicine

pMoMn medicine: whatisit?

The goal of precision medicine is to target the right treatment(s) to the right patient at the right time, by taking into
account differences in their individual disease, _general health, genes, environment, and Iifestxle.

Current Medicine Future Medicine
One Treatment Fits All More Personalised Diagnostics

YR Y e
o : & " T 'ﬁ;’;l‘ f : " *i! ®
o) o fe

Cancer patients with Therapy Cancer patients with Blood, DNA, Urine Therapy tailored to
eg. colon cancer eg. colon cancer and Tissue Analysis different cancer profiles



Personalized health management and treatment

&

RISK ASSESSMENT

Genetic testing to reveal
predisposition to disease

DETECTION

Early detection of disease
at the molecular level
when treat-ment can be
most effective®*

TREATMENT

Targeted treatments to
improve outcomes and
reduce side effects

PREVENTION

Behavior/lifestyle
treatment intervention
to prevent disease?

DIAGNOSIS

Accurate diagnosis
to enable effective
and individualized

treatment strategy

MANAGEMENT

Active monitoring of
treatment response and
disease progression

PAST

Companion diagnostics

FUTURE

PRESENT

Meaningful data & advanced analytics

“One-size-fits-all” drugs

Without
precision medicine

Patient

Same therapy ‘

Targeted medicines

. ©
Patient
Some Each
benefit, !
others SR
benefits

do not

Individualized treatments

sBYe 7T

With
precision medicine

/

DNA Tests §

" |
Benefit No Adverse Tailored therapy
- I?en.efi.t Eﬁ‘e’cts » ‘ «

TR R72R L JNE
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Personalized care

1. Working
01 PERSON CENTRED 02 WHAT MATTERS in partnership

People are central in People have proaciive, with my clinician &

developing and agreeing their personalised conversations wider care team

personalised care and suppori which focus on what matiers to 6. Managin

pian including deciding who is them, paying allention lo lheir i gins

involved in the process neads & wider health wellbeing my own budget &
support, with help

if | choose oo

O 2N

2. Choosing
from the
available options

PERSONALISED CARE &
SUPPORT PLANNING

Personalised Care and Support
Planning is a series of facilitated
R conversations in which the
persaon, or those who know them
Peopie have the well, actively participates to
opportunity fo formally explore the management of their = 7 ‘ MATTERS o
and informally review health and well-being within the chieve, in =~ 5. Designing TO ME 3. Building
their care plan context of their whole lifeand = ith (he - my own plan, my knowledge,
family situation. y cicvant professionals supported by skills & confidence

professionals

04 SHARABLE PLAN ’ ; 4. Connecting
B < s 8 ¥ i to help & support
person has a sharable { 3 : :
scraed i and x 4 % in my community
suppoti plan which records g
whal matiers o them, their s
oulcomes and how they will '®) O
be achieved ~

—
.r

)
O
N

D
Socia presc o'

Source: www.happyhealthylives.uk/integrated-care-board/resources-and-services/personalising-care-for-our-people/what-is-personalised-care-the-comprehensive-model-and-the-six-components/



Inflection Curve of Disease Development

Baseline Earliest Earliest Typical
S Risk Molecular Clinical Current
© Detection Detection Intervention >
=1 v v \ 7 [2
) @ 'n
S|3
2 o
0o =

Exposome >
Time
Quantify Baseline Risk Monitor Progression Define Disease

Precision Therapy

Health Enhancement Prevention Disease Management

Tailored Approach
Primary Care Personalized Health Planning Model

Holistic Care

Whole Health /
Self-Assessment \

F =D
Enhanced .
Communication

Continuity of Care
Patient Responsibilities

Empowerment and

Shared Responsibilities Autonomy

Clinician Responsibilities .




Technology is not enough. Human is still key.

“While Al may be able to perform certain tasks with DON ] WORRX
precision, many patients may feel uncomfortable or even ; B
frightened by the idea of being cared for by a machine.” THERE 5 AN /I\PP 5

FOR THAT! &5 ¢

RUN C

> B
\ _/ rl . e
e o \r:\ ‘ v o "ﬂ-'.—-
-Lorie Brow e r'&‘{"ﬁ
EmpoweredNurses.org @ 7‘\5-'17‘-):'- & S\ 1S . /) N~

N o g = n
ARTIFICIAL INTELLIGENCE WON'T FIX HUMAN STUPIDITY




The Trust Triangle

Authenticity

| experience
the real you.

Logic
| know you
can do it; your TRUST

reasoning
and judgment

are sound.

From: “Begin with Trust,” by Frances Frei
and Anne Morriss, May-June 2020

Empathy
[ believe
you care
about me
and my
success.

U HBR
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