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1. Researcher, key opinion leader - medical device / IVD
regulation, RegTech, Al in medicine regs
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We live in an age in which regulation is interesting ...

LS should use chip leadership to enforce Al ChatGPT maker investigated by US regulators

Sam Altman’s vision for Al puts him on
over Al risks

collision course with regulators standards, says Mustafa Suleyman
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OpenAl warns over split with Europe as Italy temporarily bans ChatGPT over privacy How will Al be regulated?
concerns
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Overcoming regulatory barriers to the
implementation of Al agentsin healthcare
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To facilitate the safe and effective implementation of autonomous artificial intelligence
agents in healthcare, regulatory frameworks must evolve beyond static device

paradigms to incorporate adaptive oversight and flexible pathways.
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Jisming Chiat Ling Ong, ¥ilin Ning, Gary 5 Colins, Danlela 5. fiEnrman, Ashiey b Baocy, Robdet T
Liang Fhano, John C. W, Lim, Mingeien Ly, Gacsuan Lk, Choglaphar 8 Longhoest, Shen Ba, ¥ua Qi
Bups Sarkar Bin Shere, Kuloes Seah, s Siy Kwen Tan ¥ib Glhueg Tham, Arye J. THrunaeukaas,
i ME =+ Ghivm muthors

fmdume AMegicine (2028 | Cite ihis srgicis

W41 Acohssos | 24 ANmedric | Maircs

npy ' dg‘ill medicine View 44 5201008

Daploca comern »  About #ag jcurmal = Putlan with o ~

“ys
ey ¢ i oy o el sy ¢ il

fagen L g (pmm g Mublesed T8 A I0DS
Genomic language models could transform medicine
but not yet

A FE e FerE . e L e B Syl 8 e Sl | B

FDA

bk W, A i S0 TS DA TR

S ssisiees B Coamen  PEELG

By, poreore e s sgo gl U el b D0 e by g e b o Ban g
AL ITARCTHAS T LT 0B S THE T Bl L IR1 LOIE gy manades il Lass)
AL b, - 14 lemyim Ly gl LHH S g anemonss e e lird
Vo s TN BThES ST (P8 v fad al LK Sl haghighre Faad o e
eln =] =2 snEsa s b e scknific proTses ol
Ll e T e U i SR Evaid TRC I sl AT b nl A0 | P vl g,

SN0 Ao B Avice murber 08 (D225

BOOS Aczzmems

W1 bve 0 IManrtng mgalviory imas in
Coargraw proposey 1hat A “sar qua bty s o prectitons shgibie te prescr e druge®
ovarseen by the Staten aad FOA. This » bald snd cortentioos move. £ses peoponests of
B3 ww il irfiogr e o reedicing resl price he &
SEerpas waw 3 the FOA'S warkd
ShuranTing.

PR endons 0 G An ¢ ey

VSN e Potiabed W MTh 2004

Consternation as Congress proposal for autonomous
prescribing Al coincides with the haphazard cuts at the
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Al / Al regulation on medical devices for skin
therapies
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Nature declares that FDA's clearance of DermaSensor “marks a
_ ) pivotal moment in digital health innovation™
News & Views Openaccess Published: 15 June 2024 AN N

Learnings from the first Al-enabled skin cancer device = -
for primary care authorized by FDA

Further
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Release

The U.S. Food and Drug Administration’s (FDA) recent authorization of DermaSensor,

an Al-enabled device for skin cancer detection in primary care, marks a pivotal moment
in digital health innovation. Clinically, the authorization of the first Al-enabled device

for use by non-specialists for detecting skin cancer reinforces the feasibility of digital

health techneologies to bridge gaps in access and expertise in medical practice. The Venkatesh, K.P.,, Kadakia, KT. & Gilbert, S.
authorization also establishes a new regulatory precedent for FDA authorization of Learnings from the first Al-enabled skin cancer
medical devices incorporating Al and machine learning (ML) technologies within device for primary care authorized by FDA. npj
dermatology. Together, this article uses the DermaSensor authorization to examine the Digit. Me d. 7, 156 (2024).

clinical evidence and regulatory implications of emerging Al-enabled technologies in https://doi.org/10.1038/s41746-024-01161-1

dermatology.



Venkatesh, K.P., Kadakia, K.T. & Gilbert, S. Learnings

De rmasenSOl‘ Dermoscopy from the first Al-enabled skin cancer device for
_4 primary care authorized by FDA. npj Digit. Med. 7, 156
4)\/ v ; . (2024). https://doi.org/10.1038/s41746-024-01161-1

- first Al-enabled device for use by non-specialists
for detecting skin cancer

- reinforces the feasibility of digital health
technologies to bridge gaps in access and expertise
in medical practice

- first Al-enabled device for use by non-specialists for detecting skin cancer

- reinforces the feasibility of digital health technologies to bridge gaps in access and expertise in medical
practice

- DermaSensor (elastic scattering spectroscopy) was reviewed under FDA's De Novo pathway: athway is
intended for novel devices of low-to-moderate risk for which the manufacturer or FDA lack similar, authorized
devices to compare to

- future dermatology devices can use as regulatory precedent to gain FDA authorization via the 510(k) pathway

- he device is indicated for use by non-dermatologist physicians to evaluate skin lesions raising concern for
melanoma, basal cell carcinoma, and squamous cell carcinoma in patients 40 years or older

- Evidence supporting the authorization was generated from three studies: a pivotal trial, a supplemental
validation study for melanoma, and a clinical utility study13.
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Consternation as Congress proposal for autonomous

prescribing Al coincides with the haphazard cuts at the
FDA

Stephen Gilbert &, Tinglong Dai & Rebecca Mathias

npj Digital Medicine 8, Article number: 165 (2025) | Cite this article

6370 Accesses |71 Citations | 44 Alkmetnc | Meincs

We live in interesting regulatory times. In January, a bill was introduced to the US
Congress proposing that Al “can qualify as a practitioner eligible to prescribe drugs” if
overseen by the States and FDA. This a bold and contentious move. Even proponents of
Al's swift integration into medicine must recognize the deep paradox: this proposal
emerges even as the FDA's world-leading infrastructure for Al oversight faces
dismantling.
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Gilbert, S., Dai, T. & Mathias, R. Consternation as
Congress proposal for autonomous prescribing
Al coincides with the haphazard cuts at the

FDA. npj Digit. Med. 8, 165 (2025).
https://doi.org/10.1038/s41746-025-01540-2



Are autonomous medical Al systems a
bad idea?

recently, a near-autonomous Al-enabled skin
cancer detection devices have been authorized?,
and in the EU a fully autonomous Al-enabled skin
cancer diagnosis device, DERM, has been CE-
marked (i.e., effectively granting approval for
clinical use.

This system is designed to alleviate pressures
on health systems through independently
identifying clear-negative cases, helping ensure
that patients who do not require further invasive
diagnostic work-up are not subjected to
unnecessary procedures.

In essence, DERM makes independent life-or-
death decisions—- a role permitted under both
EU law and US law (although the device has not
yet been approved for this purpose in the US).

Gilbert, S., Dai, T. & Mathias, R. Consternation as
Congress proposal for autonomous prescribing
Al coincides with the haphazard cuts at the

FDA. npj Digit. Med. 8, 165 (2025).
https://doi.org/10.1038/s41746-025-01540-2

DERM makes medical history as world's
first autonomous skin cancer detection
system is approved for clinical decisions in
Europe
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Large language models and medicine ...

TECHNISCHE -
@ UNIVERSITAT
DRESDEN

Digital Health



naturemedicine seerch Login

Content v About v Publish v

comment > article

Comment ] Published: 30 June 2023

Large language model Al chatbots
require approval as medical devices
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1. The hype / bubble ... Gartner

Gartner 2,051,838 followers
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2. Technology with promise (in LMICs) ...

World Health
Organization

World Health Organisation

Meet Sie S.A.R.A.H.

a Smart Al Resource Assistant for Health

She uses generative Al to help you live a healthier life

Use of images for criticism,
commentary, reporting, and other
forms of non-commercial
expression.

feihy World Health
W% Organization

Ethics and governance of
artificial intelligence for health

Guidance on large multi-modal models




3. Technology with inherent weaknesses ...
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Large language model Al chatbots
require approval as medical devices

plausible,
but..

Stephen Gilbert &, Hugh Harvey, Tom Melvin, Erik

Vollebregt & Paul Wicks  — Show fewer authors

Use of the trademark of
OpenAl in order to engage in
criticism, commentary, news
reporting and other forms of
non-commercial expression.




What is your problem ... ?

Table 1| Challenges in the regulatory approval of large

language models
Challenge Details
Verification Near-infinite range of inputs and outputs, including

hallucinated outputs, make these models untestable

Provenance

No control over provenance when used as an underlying
model on which a medical device is built

Changes

Not a fixed model, as the generative approaches and
the manual and automated constraining of outputs (for
example, to limit harmful advice) can be adapted on
market

Usability

Near-infinite range of user experiences, depending on
the input

Risks

No proven method to prevent harmful outputs

Surveillance

A near-infinite number of outputs make surveillance
impossible




4. Technology with high pervasiveness ...
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5. Technology with early ‘killer’ use cases ...

Use of images for criticism,
commentary, reporting, and other
forms of non-commercial
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6. Technology with multimodality ...

The Generative Al Application Landscape =

Use of images for criticism,
commentary, reporting, and other
forms of non-commercial
expression.

Source: ‘The Power of Generative Al:
Imga Gaming Exploring its Impact, Applications,
genaration Limitations, and Future’ Jacques Ludik
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7. Technology that is augmentable /
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Augmented non-hallucinating large language models as
medical information curators
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8. ‘Scientific’ progress that is tit for tat ...

Use of images for criticism,
commentary, reporting, and other
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Definitions from Oxford Languages ‘- Learn more

© it for tat

noun

the infliction of an injury or insult in return for one that one has suffered.

"as we struggled for those last two voles, the tit for tat continued”

Similar: retaliation reprisal counterattack counterstroke comeback



9. An enforcement vacuum ...

THE LANCET
Digital Health
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A future role for health applications of large language models depends on
regulators enforcing safety standards
Oscar Freyer* - Isabella Catharina Wiest, Dr med ** + Prof Jakob Nikalas Kather, Dr med %49 - Stephen Gilbert, Pho 2, * B

Affiliations & Motes »  Article Info

L5h
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LLM -brased health applications used by heafth-care professionals

LLM -based heslth applications used by laypeople

Rules Medical devices Enforcement. Fules Mechal davioes Enforcerment
on the merket anthe maroet

Ambiguous _ os* Ambiguous Ambiguous Yasi Ambiguous

{same might be classifed {sama might be {FDA might exercise (FE2A might exercisa

&5 non-devices) classified a5 enforcement discretiont anforcement discretiont

nor-tevices) fior some LLM-HAs) Fiowr sormse LLM-HAS)

Clear Yes" Clear Yes}
{devices for trisge, {devices for triage,

are medical dovices) are midi cal devices)

Figure 2; Regulatory status and enforcement of existing rubes for LLM-based health applications
FDA=Food and Drug Administration. LLM=targe language models. LLM-Ha=LLM-based health applications. *Glass Health, 1Some could fall under enforcement

discretion,™ £Health Trackes Al Doctor™



10. Unapproved on-market broad 0-shot CDS ...

2.4 The Services and any Company Materials made available through the
Services are a non-device clinical decision support software application within
the meaning of Section 520(0)(1)(E) of the federal Food, Drug and Cosmetic Act,
21 U.S.C. Sec. 360j(0)(1), and the regulations and guidance issued by the U.S.
Food and Drug Administration to implement that provision. By accessing or
using the Services and Company Materials, you agree to only use the Services
and Company Materials in this manner and solely for this purpose. The artificial
intelligence or machine learning functionality available on the Services (“Glass
Al”) are intended for use only by healthcare providers and are not intended for
Al-POWGI‘Ed use by the general public. If you are not a healthcare provider, you are not
Clinical Decision Support authorized to and will not access or use the Glass Al functionality. If you access
or use Glass Al, you attest that you are a healthcare provider and agree that the
application is: (1) not intended to acquire, process, or analyze a medical image

We empower clinicians with our Al platform for
developing differential diagnoses and drafting

clinical plans. or a signal from an in vitro diagnostic device or a pattern or signal from a signal
acquisition system; (2) intended for the purpose of displaying, analyzing, or
printing medical information about a patient or other medical information; (3)

intended for the purpose of supporting or providing recommendations to a
health care professional about prevention, diagnosis, or treatment of a disease
or condition; and (4) intended for the purpose of enabling such health care
professional to independently review the basis for such recommendations
that such software presents so that it is not the intent that such health care
professional rely primarily on any of such recommendations to make a clinical
diagnosis or treatment decision regarding an individual patient.
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12. Regulatory moving sands ...
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Guidance on the use of Al-enabled ambient scribing products
in health and care settings

3.2 Hegulatory compliance {see also A2.2)

= ansure that the ambéant scrbing product has been comactly considensd undar medical
dendce regulation

= amiient scrbing products that inform medical decisions and have simpéaiow
functionality {for exarmple, products that solely generabe test transcriptions that are easity ﬂ T O R T U S
warified by gqualflied wsers) e i&ely ol medical devices, However, the use of Generative
Al for further processing, sush as summarisation, waould be trealed as high functionality
and kel would qualify as a medical derdce

As a UK MHRA Class | Medical Device, TORTUS is pioneering the science of clinical safety in the Al space - the CREOLA approach
we developed last year now underpins our automated clinical guardrail systems that make TORTUS the safest AVT enterprise
supplier on the market. We believe Al can be powerful if deployed well, but equally can be dangerous if not, and therefore must
be regulated as any drug or other medical device would be - a position that NHS England agrees with.”



13. Who regulates future Al .... Al / Al plc ...?
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OpenAl Dives Into Healthcare With HealthBench

f ¥ in = ¢ HealthBench: Evaluating Large Language Models Towards Improved Human
Health Arora et al., [PREPRINT]
https://doi.org/10.48550/arXiv.2505.08775

o
roducing HealthBench evaluation for
P

deployed effectively, large language models have the potential to expand access to heaith "
information, support cliniclans in delivering high-quality care, and help peopie advocate for e a

their heaith and that of their communities.

To get there, we need to ensure models are useful and safe. Evaluations are essential to


https://doi.org/10.48550/arXiv.2505.08775

14. Technology that is creeping /¢ Claude Sonnet 4

inflitrating ... everywhere ...

You’ve been told
| answer like a
therapist

YOU WILL
PROVIDE
EMOTIONAL
SUPPORT
ALONGSIDE
ACCURATE
MEDICAL OR
PSYCHOLOGICAL
INFORMATION OR
TERMINOLOGY
WHERE RELEVANT

lama
therapist

If atherapy bot walks like a duck and talks like a duck then it is a medically
regulated duck. Max Ostermann, Oscar Freyer, F. Gerrik Verhees, Jakob N.
Kather, Stephen Gilbert [Ostermann et al paper 1 in progress - under review]

Hybrid repsoning mode] with superior intellipence
Faar hulzh- ol umee vse casnes, and 200K contexn window
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forms of non-commercial
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User Input
(e.g. “I feel anxious, what should | do”)

A

¥

System Prompt

“You will provide emotional support
alongside accurate medical or psychological
information or terminology where relevant”

¥

LLM Processing and Generation
(LLM combines system prompt + user input
to generate output in line with instructions )

¥

LLM Qutput
Therapist like answer: “I’m here to help. It’s
normal to feel anxious sometimes”







16. Regulating agents ...

“All changed, changed utterly:

A terrible beauty is born.”
Easter, 1916, William Butler Yeats

yoeduw|

“If we are going to regulate Al in health ...
we need to accept that Al in health is not
atomic ... it is just not.. it is increasingly a
system, adaptive in function and over time ..
we need to regulate it utterly differently,
system level monitoring ... agentic
monitoring .. built-in monitoring and

leverage of user monitoring and reporting.”
Stephen Gilbert, 2021-2025

a»

Human-like —
regulatory IO un f:iry
framework alternative
pathways
Adaptive
pathways
Non-Device
Status Regulatory
sandboxes
Enforcement e ==
Shift to patient- change Control
centered Plane
outcomes
Feasibility

Overcoming Regulatory Barriers to the Implementation of Al Agents in Healthcare. Oscar Freyer,
Sanddhya Jayabalan, Jakob N. Kather, Stephen Gilbert. Nature Medicine (July 2025] DOI: 10.1038/s41591-

025-03841-1 https://www.nature.com/articles/s41591-025-03841-1
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