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Artificial Intelligence

Data Governance-> ....Data Analysis —....Robotic

NEUROMORPHIC
COMPUTING

COGNITIVE CYBER
SECURITY

ROBOTIC PERSONAL
ASSISTANTS

AUTONOMOUS
SURGICAL ROBOTICS

NEXT GEN CLOUD

— ROBOTICS
a cPU E %
il

*Central Processing
Unit
*4.8 Cores THOUGHT CONTROLLED
GAMING

*Low Latency

*Good For Serial
Processing
REAL TIME UNIVERSAL

*Quickly Process Tasks TRANSLATION
That Requlere Inter

Activity
*Traditional Progra-
mming Are Writing Fc VIRTUAL
CPU Sequential Exect COMPANIONS

g

i

\ "\7 | REALTIME EMOTION
\_"""/ anaumcs

NATURAL LANGUAGE
PROCESSING Graphics Prlocessing

NEURAL NETWORKS

PATTERN RECOGNITION

8

ay

Unit
100s or 1000s of Cores

‘High Throughput

'‘Good For Parallel
Processing

Breaks Jobs Into Sep-
arate Tasks To Process
Simultaneously
Requires Additional So-
ftware To Convert CPU
Function To GPU Funtion
For Parallel Execution




|CLINICAL ECOSYSTEM

o Radiology: Automated Image Triaging.
@ Pathology: Digital Slide Analysis.

° Surgery: Robotic Navigation.

° ICU: Predictive Warning Systems.

@ Wearables: Continuous Patient Monitoring.

N'. . ECG Waveform
-

=

o

Labs

& Clinical Notes

Data Input

Patient vitals, images, or lab

results.

OPERATING
THEATRES

egrating robotic surgery
Systoms. 1 sopecative.

"
o
SIS NS

26

Administration

Reeeun cycle management snd
it T e vt anon oot

THE CLINICAL WORKFLOW

X
LSTM / GRU CNN or
Transformer
Fp ; ?
H i.
mal -

Uncer’l'a'inry or
Feature Attention Calibration

Al Processing

Risk scores, heatmap generation.

Al ASSISTS, IT DOES NOT REPLACE.

INPATIENT & CRITICAL
CARE MANAGEMENT
‘Smart bed systems and ICU

survesliance platforms for patient
montonng

D \V.B0)
Predicted onset

in 8 hours

Order labs

Human Choice

Final diagnostic decision &

treatment.

PRIVATE INVESTMENT in Al by FOCUS AREA, 2017-21 (SUM)

Source: NetBase Quid, 2021 | Chart: 2022 Al Index Report

Medical and Healthcare

Data Management, Processing, Cloud
Fintech

Retail

Industrial Automation, Network
AV

Semiconductor

Fitness and Wellness

NLP, Customer Support

Ed Tech

Energy, Oil, and Gas

Facial Recognition
Cybersecurity, Data Protection
Marketing, Digital Ads

AR/VR

HR Tech

Drones

Sales Enablement

Insurtech

Agritech

Legal Tech

Geospatial

Music, Video Content
Entertainment

vC

(o}

5 10 15 20 25 30

Total Investment (in billions of U.S. Dollars)
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IDEFINING THE TERMS

Artificial Intelligence

Machine Learning

Deep Learning

Generative
Al

Al - machines that mimic human
intelligence to perform tasks like

problem-solving and decision-making.

ML - machines learn from data to
improve their performance without
explicit programming.

Using Neural Networks with multiple
layers to analyze data, inspired by
the human brain's structure.

Al that creates new content, like
text, images, or music, based on
learmned patterns from data.

* Discriminative Model * Generative Model

. Pk) :  P@Y)
g/o’ Yo B/":;‘) ------ y=0
----------- DT =

Artificial Intelligence: Broad field of machines mimicking

intelligence.

Machine Learning: Systems that learn patterns from data.
Deep Learning: Multi-layered neural networks (Bio-
inspired).

Generative Al: Al that creates new content (LLMs).
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allie 5,905 ,0 Al

Can reviewers use ChatGPT?

Review 5,5 o0 v
Upload manuscript to public Al x
aile e el slesl B

fadasS (0 4 Sy ol 40

5o g5 Lol 4 (55, Ly don
Transparency v/

Human Responsibilityv’

ole pgai 5 U5 adgs o Al Disclosurev/

Al-generated Images in Health Research

| @ Mustrative
‘ Scientific Graphics
raphical Abstract,

Workflow Diagram, Educational
llustration, Concept Figure

Examples (Medical Focus):

@‘u Medical Graphical
Lﬁ Abstract for a publication,
Al lfecycle diagram

Guideli 3
v Generally acceptable
v Disclosure recommended

Illustration

O Al-assisted @ Synthetic
Medical Images Scientific Evidence

Example: Image enhancement, Example: Fake pathology image,
Segmentation, Denc Fake microscopy, Fabricated
Super-resolution radiology,

Generated experimental results

Examples (Medical Focus): Examples (Medical Focus):
Al-based OCT denoising, )\ Fake pathology sice,
CT enhancement fabricated CT scan to

s prove a scientifc result

£\ Reqires v

£\ Should preserve clinical © Scientifically unacceptable
information © Research misconduct

u;\ Medical Suppol 5 ce 7

Principle: Al may assist scientific communication, but it must never fabricate scientific evidence. !



Al-generated Images in Health Research

(- R /45 )
@ lllustrative () Al-assisted @ Synthetic
Scientific Graphics Medical Images Scientific Evidence
Example: Graphical Abstract, Example: Image enhancement, Example: Fake pathology image,
Workflow Diagram, Educational Segmentation, Denoising, Fake microscopy, Fabricated
lllustration, Concept Figure Super-resolution radiology, ,
Generated experimental results
Examples (Medical Focus): Examples (Medical Focus): Examples (Medical Focus):
/5r\ Medical Graphical Al-based OCT denoising, Fake pathology slide,
: j Abstract for a publication, CT enhancement. fabricated CT scan to
Al lifecycle diagram ey prove a scientific result.
Guidelines:
Guidelines: A\ Requires validation Guidelines:
v Generally acceptable A Should preserve clinical © Scientifically unacceptable
v Disclosure recommended information @ Research misconduct

I @ Medical Support [}

{ Principle: Al may assist scientific communication, but it must never fabricate scientific evidence. ]




Confidential manuscripts
should not be uploaded to
public Al systems unless
(35255 9) e 55l 50 Al Fexplicitly permitted by the
journal or institution (see the
last slides).

Ca n revi ewers use C h atG PT? - Al—generated Images in Health Research

Review 5,5 o0 v
Upload manuscript to public Al x
aile e el slesl B

falasS (o0 4z Sy ol p0b

)l 3lg3 Jol aw 55, Ly de

Transparency v/
Human Responsibilityv’
Disclosurev/

Al Assistant

.

Al Author
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" International Principles

(WHO, UNESCO, OECD)

.

~

B

e

Country / Government
(EU, Australia, UK, Iran, ...)

o

A 4

Funding Agencies
(NIH, Horizon Europe, ...)

|

University / Instltutlon j

(Harvard Oxford, .

|

Journal / Publisher
(Nature, IEEE, Elsevier...)

|

<

Researcher

J

Who Defines the Rules?

Different organizations regulate different parts of Al research
E9B90 22)0

s B Government

Ui g i G| University
68 Slalyll Funding Agency
dlas HLail Journal
azllbe wygal IRB / Ethics Committee

Sy, Jgrosw Regulatory Agency

The researcher is responsible for complying with all applicable regulations.

10



N/ D MULTI-REGIONAL 5N
NICAL TRIALS il

Framework for Review
of Clinical Research
» Involving Artificial
Living

quidelines Intelligence Ay -

L )95 (sld (sladiges

Smgiy EU Living Guideline

Clinical Research Ly diveS Harvard Framework

sap gl GV direS Australia Guideline

on the —_—
RESPONSIBLE
USE OF

GENERATIVE Al [EEEERS
IN RESEARCH o A e D Guide for assessing research involving Artificial

Intelligence, Machine Learning, and Large
Language Model Technology (collectively “Al”)

ERA Forum
Stakeholders’
document

Artificial intelligence (Al) in research

The rise of Artificial Intelligence (Al) is producing transformational change in almost all sectors of
society. The use of Al tools in research is rapidly increasing to the point where they will soon become
ubiquitous. Currently, many of the most used tools are Large Language Models (LLM), a machine
learning model trained on vast amounts of text. Al tools, including LLMs, are increasingly built into
software that is routinely used by researchers, such as search engines (e.g. Google). Many researchers
use widely available LLM interfaces, referred to as chatbots (e.g. ChatGPT) to assist in a range of tasks
including transcription of audio data or drafting text (e.g. for development of participant information
sheets, interview questions, or publications). Others use LLMs for reviewing literature, hypothesis
generation, and data analysis. In many of these uses, Al is taking on a role analogous to a research
assistant.

Second Version, April 2025
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39 Al 3l solaiw! iz o 9,15 g0

(Research Assistant) gwgi plxil gl w Al 3l soliiw! .1

é.w)a Al GlLlw A g 9A| 09.5 S9) uu&g).t 2
(Al as Medical Technology)

Oiled

Publisher, University, Ethics, Funding Agency Al as a Research Assistant

FDA, WHO, ISQ, IEC, EU Al Act Al as a Medical Product
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Landscape of Al Standards

(3, 25!

WHO, OECD

ISO/IEC 42001

ISO/IEC 23894

FAIR, GDPR, EHDS

ISO/IEC 23053, ISO/IEC 5338

CONSORT-AI, SPIRIT-Al, STARD-AI, TRIPOD+Al, PROBAST+AI

FDA, EU Al Act

%)9=>

Ethics

Governance

Risk

Data

Development

Validation

Deployment




Global Ethical Principles for Trustworthy Al

”~ - ”~ N ~ -
2 WHO HE ALTHC ARE FOCUS il OECD POLICY & GOVERNANCE & UNESco SOCIETY & HUMAN RIGHTS
Guidance on Ethics & Governance of Al for Health {2021) OECD Recommendation on Al Principles (2019) Recommendation on the Ethics of Al {2021)
OProtect Autonomy 2Patient Safety 2Human-Centered @Security & Safety WHuman Rights 2Human Dignity
d@lransparency dPromote Equity SRobustness BTransparency wbiversity & Inclusion ASustainability
BAccountability BAccountability sPeaceful Society

-, Trustworthy Al a0 L)) < 1
AR - o ,

Human Rights & Oversight Safety & Robustness Transparency Fairness & Equity Accountability

Strategic Core Takeaway: Although developed by distinct international bodies for Health, Policy, and Society, these frameworks converge on a shared mandate: Al must remain human-centered,

safe, transparent, and accountable. Standard operational frameworks like 1ISO/IEC 42001 and ISO 23894 act as the direct practical implementation of these ethics.



The Strategic Governance Shift

Transitioning from Technical Al Implementation to Organization-Centric
Governance

) Traditional Technical Al

Algorithm-Centric Focus

Data Collection
Algorithm / Model Training
Validation

Prediction / Deployment

f\ Limited to software accuracy & technical performance.

EVOLUTION

Bo ISO/IEC 42001 (AIMS)

Organization-Centric
Governance

Leadership & Institutional Context
J

Risk & Ethical Governance

Managed Al Life Cycle (Data . Model - Deployment)
¥

Continuous Audit & Monitoring

¥

Organizational Improvement

[¥4 Guarantees institutional compliance. safetv. & accountabilitv.




[Risk |dentification

\

( U i
\ Risk Analysis )
a4
Risk Evaluation

Risk Treatment J
, ~ \
- Monitoring

Y

ISO/IEC 23894 — Al Risk Management

Data Risks @
Aidd o i lS |y Al 5ySlac (eSS U yosl saesls :Data Quality

Seudiwe e GAblel ldpranai @ 0315 4 19290 58 g :Bias
Obley diloyxe SlelMbl sLisl Jlaizl :Privacy

Model Risks

paiiSaclaio lol sl SleMbl b 2wl a4 g5 :Hallucination
ol yues Jds 4 jhaitwl 5l G Jase 5)Slec sl :Model Drift
Jao )8 prouni b9 audei )3 )leuiss (Transparency

Operational Risks €

asly g Jio ¢)Siwd b SMes :Security
Al =9y @ ol 8 25 51 iw sl :Automation Bias
olildl preuad yil ys jlew @ t_u_mT Jlei>| :Safety

¢ Governance Risks @
Al ssely g lss ply )y ddgiue o9 yasuie :Accountability

20



JJJ_JIS

azllbo =lyb
RCT
Prediction
Bias
Diagnostic
Imaging Al
Clinical Al

Ng
LIM  (nidio S=llhs

Al Gadgiy uinliS saolailiwl
Jga=>

3 laliwl
SPIRIT-AI
CONSORT-AI
TRIPOD+AI
PROBAST+Al
STARD-AI
CLAIM
CHART

TRIPOD-LLM




GLOBAL REGULATORY AGENCIES
FOA EREMA MHRA B+l = BETGA

U.S. Food and Drug European Medicines Medicines and Healthcare Therapeutic Goods
Administration Agency products Regulatory Agency Administration

LS (0 (S92 Syidho Ghaie S I 1yg3VsS) plas Ly,

[ Safe T
S FDA
( Effective ] f
L2 | Research
Transparent . 4

- - [ Public;ation ]
[ Continuously Monitored | Jls

;2 = e
( Continuous Learning J Clinical Validation
2
| Real-world Monitoring | | FDAApproval |
— . 4
Unlike conventional software, Al systems continue to evolve after 22 [C°"ti"”°:;"eami"g}

deployment. Therefore, regulation must extend beyond market approval. 'Real-world Monitoring




. 3l il

Data
) g dazmesdlaiwl Ll ¢ JoW LB sy Jils cpisb L slp Jesl FAIR
]\/l N g saesl
Development
p e ) @ S oyl Gg8> g oS puye I blas sl Lgyl el Dljyas GDPR
J\/L e slaesls
Valldatlon Sl slaosls .‘:Jl_l.il.]'.a.ulsu.xa._ﬂ L'SJIﬁlSIJJ.LUI I_SI_:.J_ L.!.3J| d._l__‘ul.z'il us:-vJL? EHDS
i $)slsi 9 Gimads «uble 5o
Deplcyment g ot el Slellbl (Suigisdl Jol slp el oy )6 liwl HL7 EHIR
A4 alize laailobs
.
Monltorlng J buiye SleMbl g (Suiy pgbad Cu e g JEil 0 (uilgs o)lailiwl DICOM

L 4 LTl
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WHO

FDA

Cods Al Sl a8 5o Madliye Sloludl

ISO/IEC 42001 ISO/IEC 23894
Cedls 0 Al B g Al slaasbebs co s Al ) o pos
European Al Act
S Al Y gams b3 ozl Al glaalols Se ) gonailb

ilos S 8 o €Al Sy g ko + 00l ol yaSod Ceanw 4y o525 plos Ly iz @
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