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Figure 10.3 Framework for the three roles of philanthropy in technology for good activities.
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PERSPECTIVES
FOR BRAZILIAN
PHILANTHROPY

5) GOVERNANCE

Structuring boards, engaging board members
with diverse and complementary profiles,
transparency, and accountability, etc.

GIFE Governance Indicators

Based on the general guidelines of the Guide
to Best Governance Practices for Business
Institutes and Foundations, developed by
GIFE - Group of Institutes, Foundations
and Companies and the Brazilian Institute
of Corporate Governance (IBGC), the self-
assessment is conducted through an online
questionnaire featuring numerical indicators.
These indicators reflect the different levels of
governance in areas such as the Deliberative
Board, Financial Control and Supervision,
Strategy and Management, Institutional Policies,
Transparency, and Stakeholder Relations.

IDIS, 2025
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Mental well-being is at risk and
affects the ergagement of chvl
society in causes.

IMPACTS
Philanthropy extends
beyond simpie project
support; it pleys an
“mportant role in cnabling
€505 to achieve their
missions efficiently and
sustainably.

4| STRATEGIC MATCH: CSOS
INTEGRATE VOLUNTEERS
INTO GOVERNANCE

Volunteer engagement
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by providing diverse (and
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Nobel Prize lessons

NEURON

NODE

SYNAPSE
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]

John Hopfield Geoffrey E. Hinton
Born: 1933, USA Born: 1947, UK
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Publications on COVID-19 and artificial
intelligence: trends and lessons

Yeong Jae Kim', Yang Liv?, Youngeun Kim', Ho Won Jang'*
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Seaul, Korea; *School of Public Health, Nantong University, Nantong, China; *Advanced Institute of Convergence Technology,
Seoul National University, Suwaon, Korea

10,000 ~
8,000 - T
S Eilf
8 6000 | COVID-19
E=
o
S 4000 |
(=}
=
2,000 -
0 1 1 1 1 1 o

2020 2021 2022 2023 2024
Year

Fig. 1. Publications by year from the Web of Science database with keywords (A)
was performed in mid of July 2024.
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Al AND SCIENCE:
WHAT 1,600

RESEARCHERS THINK

A Nature survey finds that scientists are

concerned, as well as excited, by the increasing

use of artificial-intelligence tools in research.

By Richard Van Noorden and Jeffrey M. Perkel

USING
GENERATIVE Al

Q: How often do you use generative Al
tools (such as ChatGPT) at work?

M | use them every day
B | use them more than once a week
M | use them occasionally
I've used them only a few times
B Never

Respondents who study Al

Respondents who use Al in research

Respondents who don't use
Al'in research

FLLLT B BT AL 1

van Noorden & Perkel, 2023

BARRIERS TO PROGRESS

Q: Do you feel that there are barriers preventing you,
or your research team, from developing or using Al as
much as you would like?

HYes HNo

Respondents who study Al

Respondents who use Al in research

Q: What are those barriers?

Respondents who st lents who use Al in research

Lack of skills or skilled researchers

Lack of training

Lack of funding

Lack of computing resources

Lack of data to run Al on

e —
Other
N
lo 20 40 60 80 100%

Around one-third were from
Europe, 28% from Asia and
20% from North America.

Oceania

Sub-Saharan
Africa

No answer
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America *
North Africa/ —

Middle East [} 1,659
| respondents
North |
America
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af articles
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future =
health™
index
2023

Global report

Taking healthcare
everywhere

Addressing staff shortages and patient needs
with new care delivery models

The Future Health Indeex is commissioned by Philips

=

® 2021

37% ‘ ‘37%

to optimize
operational
efficiency

® 2023

Artificial Intelligence (Al) used...

39%
32% “ 32% 304:;,:0 |‘

to integrate
diagnostics

to predict
outcomes

39%

24%

for clinical =
decision support IHTELIl[?gﬁglR:;jﬁg
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Figure 5: Top selected factors in the choice of workplace for younger healthcare professionals

49,

Being at the
forefront of
artificial

intelligence
in healthcare

44,

Being at the
forefront of
connected
care delivery

44,

A culture of
collaboration

42

Professional
autonomy

FHI, 2023

of younger healthcare professionals
would feel more empowered to
improve patient care based on closer
collaboration with other organizations
involved in care delivery

43

41

Availability of
technology for
everyday tasks



Strategies for mitigating risk of data bias in Al
applications for healthcare:

4895 MarnaAlmemimniparent
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index

87%

of healthcare leaders
are concerned about the
possibility of data bias in
Al applications widening

disparities in health
outcomes

Better care for
more people

Bridging the gaps in healthcare

ROTAL AL AL AVPINAS 57

Future Health Index 2024 Better care for more people

9

Al from the hospital to the home

The AI eVC)lUtion: Healthcare leaders are implementi

This year's Future Health Index findings monitoring, medication management, implementing Al in remote patient

- show how healthcare leaders have treatment planning, radiclogy, monitoring is an area of focus for the
rol I l eX p Ora I O n already implemented Al for clinical and preventative care leading the pack. ~ next three years.
decision support across differentareas  As healthcare leaders increasingly focus

of the hospital, with in-hospital patient on expanding care beyond hospital walls,

to implementation

For the past few years, Al in healthcare has been an area of
intense research and development. Now, it is increasingly
finding its way into clinical practice. However, concerns

about data bias remain. 26 25 28 29 28 33 26 32 %* Notimplemented
or don't know

Current and planned implementation of Al for dlinical decision support

Global report

Plan to implement

31 37 35 35 36 33 M 37 Alin the next
three years
43 37 37 36 36 35 33 32 Bl has amacy haen

implemented

In-hospital Meadication Treatment Radiology Preventive Pathology Remote Clinical
patient mansgement  planning care patient command
monitoring monitoring centres

Future Health Index 2024 B *Due to rounding, totals may add to more or less than 100% ”

FHI, 2024




Definicao

INTEGEANBD 3h°

“Inteligéncia artificial (1A) refere-se a sistemas que exibem INTELIGENGIAS N2 [t
HIGH-LEVEL EXPERT GROUP ON [;Es]iu |]ﬁ SA["][ F[HUSP
e inteli - i 5 R

: comportamento inteligente ao analisar seu ambiente e tomar agdes e

***** . . . e 4. rpe
* A ¥ — com algum grau de autonomia — para atingir objetivos especificos.

*
* 4 K

A DEFINITION OF Al:
Main CAPABILITIES AND DISCIPLINES

Os sistemas baseados em |IA podem ser puramente baseados em

Definition developed for the purpose of
the Al HLEG's deliverables

software, atuando no mundo virtual (por exemplo, assistentes de voz,
8 de abril de 2019 softwares de analise de imagens, mecanismos de busca, sistemas de
reconhecimento de fala e facial) ou a IA pode ser incorporada em
dispositivos de hardware (por exemplo, rob6s avancados, carros

autonomos, drones ou aplicativos da Internet das Coisas).”

UE, 2019
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INDEPENDENT
HIGH-LEVEL EXPERT GROUP ON

ARTIFICIAL INTELLIGENCE
SET UP BY THE EUROPEAN COMMISSION

* K 5
*x _ %

* *
* *
* 4 K

A DEFINITION OF Al:
MAIN CAPABILITIES AND DISCIPLINES

Definition developed for the purpose of
the Al HLEG's deliverables

8 de abril de 2019

Machine learning

Deep Reinf.
leaming leaming

Reasoning
Search/ Planning/
optim. Scheduling
Knowledge repr. A
and reasoning

UE, 2019
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Definicao

“[...] um sistema baseado em maquina que pode,
para um conjunto de objetivos definidos por

humanos, realizar predicdes, recomendacdes ou

decisoes, influenciando ambientes reais ou virtuais.

Os sistemas de |IA sao projetados para operar com

niveis variaveis de autonomia.”

OECD, 2024
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Defini¢ao

Bancos de
dados

Miller & Brown, 2018
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Definicao

Bancos de Descoberta de

dados conhecimento em
banco de dados

Miller & Brown, 2018
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Definicao

Estatistica

Bancos de Descoberta de

dados conhecimento em
banco de dados

Miller & Brown, 2018
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Definicao

Estatistica

Bancos de Descoberta de
dados conhecimento em
banco de dados

Miller & Brown, 2018
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Definicao

Estatistica

Andlise de regressdo linear  wormn [

INTELIGENGIAS A R4

GESTAD DA SAUDE
Lol ©

Bancos de Descoberta de

dados conhecimento em
banco de dados

Miller & Brown, 2018



Definicao

Estatistica

Analise de regressao linear s

INTELIGENGIAS A R4

GESTAD DA SAUDE
Lol ©

Bancos de Descoberta de

dados conhecimento em
banco de dados

Miller & Brown, 2018




Definicao

Estatistica

Andlise de regressdo linear  wormn [
INTELIGENGIAS A R4

GESTAD DA SAUDE
Lol ©

rendiszo

a‘e\méquil\a

Mineracaa ) )

de dados

Bancos de Descoberta de

dados conhecimento em
banco de dados

Miller & Brown, 2018




Definicao

Multilayer Perceptron

Perceptron

Grekousis, 2019

(> Input Node

(0 Hidden Neuron

@ Output Node

Convolution,
non linearity,
pool layer

— Connection
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Miller & Brown, 2018
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nature o
medicine

Al in health and medicine

Pranav Rajpurkar

Artificial intelligence (Al) is poised to broadly reshape medicine, potentially improving the experiences of both clinicians and
patients. We discuss key findings from a 2-year weekly effort to track and share key developments in medical Al. We cover
prospective studies and advances in medical image analysis, which have reduced the gap between research and deployment.
We also address several promising avenues for novel medical Al research, including non-image data sources, unconventional
problem formulations and human-Al collaboration. Finally, we consider serious technical and ethical challenges in issues span-
ning from data scarcity to racial bias. As these challenges are addressed, Al's potential may be realized, making healthcare

more accurate, efficient and accessible for patients worldwide.

REVIEW ARTICLE

https://doi.org/10.1038/541591-021-01614-0

214 Emma Chen?4, Qishi Banerjee?? and Eric J. Topol ©3

Research thatis
set up for Al-
versus-human
comparison

Research that
is set up for
Al-human
collaboration

Biased results that hurt
marginalized groups

Box 1| Al setups beyond supervised learning

.“. Check for updates

Learning from unlabeled data by
leveraging information extracted from
the data itself

Self-supervised learning

Learning from a small amount of
labeled data combined with a large
amount of unlabeled data

Semi-supervised learning

Causal inference Finding the effect of a component or

treatment on a system using data

Learning in an interactive environment
using feedback from actions and past
experiences

Reinforcement learning
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Conventional model
Centralized database
for model training

Data sharing

@/ \@

ImplemEnga lior,
=]

Federated model
o Model

< g . :7
& %-r ‘% 5 ég 1{% %:EE C)E?;?i:% _ o %%.%T

(]

Sends back model updates _/" "
(no data sharing) ]

Fig. 4 | Evolving procedures for data sharing. An advantage of federated
learning is that it is decentralized, representing a major potential advance in

Progress = Challenges

edical image interpragy, oy,
=3

Input Al approach Study design Setup
Datasets that Algorithms that Studies that
are simplistic, require a lot of phte, focus on
- unimedal and S expert - development
Conventional =i hemogeneaus annotations and retrospective vs.
workflow 3 validation L4
Datasets that Algorithms that Studies that
are real-world, work with focus on clinical
multimodal and limited labeled deployment
New i heterogensous data using novel ()
opportunities e seli-supervised (%) (d
2 and semi-supervised
approaches
Fig. 2 | Opportunities for the development of Al algorithms.
Uncertainty and distrust of Al Regulation and governance Shifts in responsibility Concerns about data privacy
predictions of medical Al introduced by using and security
Alin practice
Develop dl safe Al Develop for Build infrastructure for safe
algorithms and transparent and establish thorough, determining responsibilities data sharing
model reporting transparent reporting and legal liability
performance reporling

Fig. 3 | Ethical challenges for Al in medicine.

|

Measure and mitigate bias
throughout the lifecycle of
medical Al, from data
collection to afier deployment

Rajpurkar et al.

i data securit
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Fig. 1| Overview of the progress, challenges and opportunities for Al in
health. CMS, Centers for Medicare & Medicaid Services.
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Health Care 4.0: A vision for smart and connected health care
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- saude inteligente

- cuidados conectados

- medicina personalizada
- inteligéncia artificial

cuidado de saude 1.0 cuidado de saude 2.0 cuidado de saude 3.0
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The global geography of artificial
intelligence in life science research

Received: 8 June 2023 Leo Schmallenbach®'

Accepted: 15 August 2024

, Till W. Barnighausen®*>* & Marc J. Lerchenmueller ® '

Fig. 1| Evolution of the Al research enterprise in the life sciences. Yearly counts of articles (n = 397,967) with Al related keywords in titles or abstracts from 2000 to
2022. Growth refers to the compound annual growth rate (CAGR 2010-2022). Source data are provided as a Source Data file.
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Fig. 2| Geography of the Al life science research enterprise in terms of productivity. Counts of Al-focused life science articles by country, cumulated for the years 2000

to 2022 (n = 397,967). Source data are provided as a Source Data file.
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Computational biology -0.12

Statistics

Radiology
Surgery
Speech recognition

Cognitive psychology T
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Human-computer interaction
immunology
Natural language processing - 0.08

Mathematical optimization
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Biochemistry - 0.04
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Fig. 3 | Heatmap of refative country focus with respect to publication topics.  color scheme of the heatmap reflects the percentage share of country-specific
The horizontal axis enlists the 40 most productive countries grouped by geo- productivity for (n=397.967).5 d

graphic region. The vertical axis depicts the underlying publication wpics in des-  a Source Data file.
cending order (computer vision being the most frequently researched topic). The
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ARTICLE OPEN M) Gheck for updates
The state of artificial intelligence-based FDA-approved
medical devices and algorithms: an online database

Stan Benjamens (32, Pranavsingh Dhunnoo® and Bertalan Meské (534%

FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-BASED
DEVICES IN MEDICINE

softwere analyzing cardiovascuior Images from MR

madicol dlagnostic application
O S AT
stroke detection on CT
X- 1oy wrist fracture diagrotis
wnect System predicting blood giucose chonges
EF Software echocardogrom anclysic
managing Type 1 diobetes.
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Fig. 1 An infographic about the 29 FDA-approved, Al/ML-based medical technologies. The devices have features such as date and type of
FDA approval; name of the device, its short description and which primary and secondary medical specialty it is related to.
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Figure 2. Graphical representation of the annual trends in FDA approval for Al/ML-enabled medical

devices showcasing the surge in technological integration in healthcare.
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Figure 10. Comprehensive summary chart of Al/ML-Enabled Medical Devices approved by the
FDA, encapsulating key information from approval trends to device types and clearance pathways.
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Figure 3. (a) Bar graph showing the number of approved devices categorized by medical panels,
emphasizing the diversification and expansion of AI/ML applications across different medical
specialties; (b) Donut plot illustrating the substantial dominance of radiology in the number of
Al/ML-enabled device approvals compared to other medical specialties, underlining the field’s
innovation-driven nature.
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Machine learning and artificial intelligence (Al/ML) models in healthcare may exacerbate health biases.
Regulatory oversight is critical in evaluating the safety and effectiveness of Al/ML devices in clinical
settings. We conducted a scoping review on the 692 FDA-approved Al/ML-enabled medical devices
approved from 1995-2023 to examine transparency, safety reporting, and sociodemographic
representation. Only 3.6% of approvals reported race/ethnicity, 99.1 % provided no socioeconomic
data. 81.6% did not report the age of study subjects. Only 46.1% provided comprehensive detailed
results of performance studies; only 1.9% included a link to a scientific publication with safety and
efficacy data. Only 9.0% contained a prospective study for post-market surveillance. Despite the
growing number of market-approved medical devices, our data shows that FDA reporting data
remains inconsistent. Demographic and socioeconomic characteristics are underreported,
exacerbating the risk of algorithmic bias and health disparity.

Muralidharan et al., 2024
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Figure 2. Spectrum of Artificial Intelligence (Al) in Medicine.

Panel A shows selected areas of public health and medicine in which Al has an established but evolving role. These tools are already
helping medical professionals do their jobs as partners in practice. EMR denotes electronic medical record. Panel B shows areas of
medical practice in which Al has begun to have an influence but has notyet reached the stage of common use.
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Art. 3° O desenvolvimento, a implementacio e o uso de sistemas

de inteligéncia artificial observarfio a boa-fé e 0s seguintes principios:

I —crescimento inclusivo, desenvolvimento sustentavel e bem-
estar;

I1 — autodeterminacfo e liberdade de decisdo e de escolha;

Il — participagdo humana no ciclo da inteligéncia artificial e governanga
supervisdo humana efetiva;

IV — ndo discriminagio; «~—Viés

V — justica, equidade e inclusdo;

SENADO FEDERAL

PROJETO DE LEI
N° 2338, DE 2023

Dispde sobre o uso da Intefigéncia Artificial.

AUTORIA: Senador Rodrigo Pacheco (PSDVMG)
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V1 — transparéncia, explicabilidade, inteligibilidade e — explicabilidade
auditabilidade:

VII — confiabilidade e robustez dos sistemas de inteligéncia
artificial e seguranca da informacéao;

VIII — devido processo legal, contestabilidade e contraditorio; <“— risco

IX —rastreabilidade das decisdes durante o ciclo de vida de

: X i P : = P Governanca de dados

sistemas de inteligéncia artificial como meio de prestagio de contas e atribuicio ; .

e A g e ciclo de vida
de responsabilidades a uma pessoa natural ou juridica;

X — prestacdo de contas, responsabilizacdo e reparacdo integral de < Risco e
danos; transparéncia

Fg’gma‘ de 33 Avulse do PL 23382023
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Table 7. Statistical analysis of the relevance of artificial intelligence (AT)-based (chat) applications such as ChatGPT (OpenAl), Bard (Google), Bing

Chat (Microsoft Inc), and Jasper Chat (Jasper Al Inc) ethics teaching contents according to the participating medical students (n=487). 2

Al ethics teaching content and subgroup Scores, median (IQR) Scores, mode P value Z score COHCI USlons

K Rt cossept o4 R This study provides a valuable understanding of the perceptions
Subgroup 1: previous use of AI 4(4-5) 5 . . . .

s il Pivien % and experiences of medical students in Germany, Austria, and

TC2: bias 2 -1215 Switzerland regarding the application of Al in medicine, and
:“ﬁ“" S o ; its role in medical education. Our findings clearly indicate a

ul up 2: no previous use of A . . .

TC3: data privacy 7 0283 discrepancy between students’ interactions with Al-based chat
Subgrog 1: poevivus we of AT i ’ applications such as ChatGPT and the representation of Al in
Subgroup 2: no previous use of Al 4(4-5) 5 0 . . . .

N 6 oot their formal education. Despite a significant number of students
Subgroup L: previous use of Al 449 5 interacting with AI technology, notably Al-based chat
Subgroup 2: no previous use of Al 4(35-45) -+ . . . .

i o e apphcgt;ons, only a fraction l}ave re(felved any formal - Al
Subgronp L previons use of AI 565) 5 education, revealing a substantial gap in the current medical

e S ’ = —_— curricula. This highlights the necessity of the evolution of
Subjsoup L previtns ise S AT 15 5 medical curricula to incorporate Al and Al ethics education,
Subgroup 2 no previous use of AL 465 5 ensuring that future medical professionals are adequately

TC7: autonomy A1 1594 . - ..

S i .- : equipped to navigate the challenges and opportunities presented
Sl 2 s Pecviis s oE AT 4(45) 5 by AI in medicine.

TCS8: responsibility 2 -1215
Subgroup 1: previous use of AT 5(4-5) 5
Subgroup 2: no previous use of Al 5(4-5) 5
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As Al in medicine is likely to become increasingly significant
in the future, medical users will need adequate knowledge and
understanding to use it effectively. Due to the new opportunities

Table 1. Overview of the 3 defined main categories with the associated 9 subcategories. and challenges associated with the use of Al-based applications
. - . in medicine, medical education needs to adapt to those changes,
Main categories Subcategories to provide future generations of physicians with the necessary
Knowledge ¢  Basic understanding of artificial intelligence knowledge and competencies. The research aims to emphasize
e  Statistics the importance of integrating teaching content related to Al into

¢  Ethics the medical curriculum. The results provide implications for

e  Data protection and regulation the creation of new teaching content based on interdisciplinary

data collection. Furthermore, the results further imply a need

Interpretation e  Critical reflection for standardization in the definition of Al as a foundation for
e  Associated risks associated teaching content and the integration of Al into

o Databasis medical education. Subsequent research should explore the

practical implications of this study and how the results can be

Application o  Practical skills transferred into the medical curriculum. Furthermore, research

e Trust

and the development of tools are needed to assess the current
knowledge and competencies of medical students regarding the
use of Al in medicine. This will not only have practical
implications for the creation of new teaching content but will
rather allow an assessment of the success of new teaching
content in the future.

Weidener & Fischer, 2023
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e Riscos Clinicos:

o Vieses algoritmicos e erros (diagndstico/terapia) (Weidener & Fischer, 2024)

) ) INTEGRANDD 3&0
o Comprometimento da seguranca do paciente TELGENCUS 0 |1
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* Riscos Relacionais e Eticos:
o Perda da confianga médico-paciente (Funer et al., 2024)

o Desafios a autonomia (paciente e profissional) (Weidener & Fischer, 2024; Funer et al., 2024).

o Dificuldades na responsabilizacao (accountability) (Funer et al., 2024)

* Riscos Sistémicos e de Gestao:

o Aprofundamento de iniquidades em saude (Weidener & Fischer, 2024)
o |neficiéncia e custos por ma implementacao

° |mpacto na reputacao institucional
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* O que médicos e gestores precisam saber e fazer?

NTEGRANDD
o Letramento em IA: Entendimento bdsico de como funciona (sem precisar é!:g:gmim Fhes
L @

programar) (Weidener & Fischer, 2023)

o Avaliagdo Critica: Capacidade de analisar resultados, identificar vieses e

limitacoes (Weidener & Fischer, 2023; Funer et al., 2024)

> Raciocinio Etico Aplicado: Habilidade de aplicar principios éticos aos dilemas

da IA (Weidener & Fischer, 2023)

o Comunicagdo Eficaz: Explicar o uso da IA e seus resultados para pacientes e

equipes (Funer et al., 2024)

o Colaboracgdo Interprofissional: Integrar a IA no fluxo de trabalho da equipe

(Weidener & Fischer, 2024)
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Figure 3 Conceptual model of healthcare service
coproduction.

CONCLUSION

Healthcare is not a product manufactured by the
healthcare system, but rather a service, which is cocre-

frame has implications for understanding the aim of
healthcare service and the potential roles and respon-
sibilities of all participants. Improving healthcare
service using this construct invites us to consider new

coproduced healthcare service is imperfect and con-
tains its own pragmatic challenges and moral hazards,
but these limitations do not negate its utility. Marcel
Proust suggested that the real voyage of discovery con-
sists not in seeking new landscapes, but in having new
eyes.®? Perhaps this lens of coproduction will help us
see healthcare service with new eyes.

Batalden et al., 2016
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Marco Antonio Bego. Engenheiro, Diretor Executive, Inrad e Inova HC
Vidal Augusto Zaparolls Melo, Coord Comunicagio e Transferéncia Tecnologias, POLI USP
Marcio Bigzyk. Coordenador CC&T Inl.ab Inova HC, Hospital das Clinicas da Fag Medicina USP
Moacyr Martucci Junior, Escola Politécnica Engenharia USP, Pesquisador Associado
Umberto Tachinardi. Pesquisador, Universidade de Indiana, Indianapolis, USA

Sdao Paulo

Guirado et al., 2025
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Centro de Ciéncia, Tecnologia e Inovacao m rapese

FUNDAGCAO DE AMPARO A PESQUISA
DO ESTADO DE SAO PAULO

e SN 01/06/2022 a 31/05/2027
MEDICINA Y H
D 190 ,‘%NOS Universidade de Sio Paulo

OPAS

PHILIPS| S22 Organizacdo  ¢7bsy Organizacio
+ ‘\[ p H I L I p s @ Pag-Amefi(ana %}*‘fi} Mundial da Saude
£ \7/ da Satde e AMETICaS

Healthineers °-°

Federacao das Inddstrias do Estado da Bahia

UNIFESP

s") UNIVERSIDADE

“, :c1xpuaL e
'(.\' CAMPINAS
(]

UNICAMP

Renato Archer

Centrode
Tecnologiada
Informacao

i

_ _NBRE o |
na_:samazon 5 ]pt l(([

H HALMSTAD
UNIVERSITY
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Posicionamento estratégico

O In.lab é um Centro de Pesquisa, Desenvolvimento e Inovacdo em Inteligéncia
Artificial Aplicada a Saude

Missao
_Promover a saude e o bem estar social por meio da pesquisa, desenvolvimento,
inovacao e capacitacao profissional em tecnologias aplicadas a area da saude

Visao
Ser o principal centro de Pesquisa, Desenvolvimento e Inovacao (PD&lI) de tecnologias
voltadas a saude da América Latina até 2028

Valores
Centrados no paciente, ética, confianca, trabalho em equipe, transparéncia e inovacao

Guirado et al., 2025
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APOIO TECNICO-
CIENTIFICO E CONEXOES

Apoio técnico-cientifico ao desenvolvimento
de projetos e solugcdes tecnoldgicas para a
saude

O
O ) (&)
R ) @
INTEGRAGAO CLINICA
N E VALIDACAO

INTELIGENCIA DE DADOS

Mineragado de dados de saude com clareza, /
eficiéncia e seguranga . .
Garantir que as solug¢des propostas

sejam utilizadas e validadas na pratica
clinica

: .

CODESENVOLVIMENTO
DE SOLUCOES

Codesenvolvimento de produtos e
solugdes tecnoldgicas para a area da
saude

Guirado et al., 2025
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MRI Ressonancia Magnética 7-Tesla (Siemens) (e
Analise imagens Rx e Tomografia para deteccao Covid-19 (Siemens)
Rastreamento epidemiolégico por NLP (linguagem natural)

Predicao de risco cirurgico para pacientes (Neo de Pulmé&o)
Screening de Mamografias para analise de Ca Mama

Aprendizado Federado distribuido, analise Rx idade 6ssea (Siemens)

Diagndstico de les6es hepaticas (Tomografia Abdominal)

©® N o 0o~ 0D~

Marketplace de solugdes de IA em Medicina (Huawei)

9. Centro de Ciéncia CC&T fapesp: Poli-UsP, Unicamp, Unifesp, MIT, IPT, UC, ...
10.Desenvolvimento e capacitacdo em Inteligéncia Atrtificial (Philips)

11. Automated Radiological Report Generation for X-Rays (AGFA-Vizio) / new
12.Multimodal Analysis Clinical Data AI-ML Diagnosis (AWS Amazon) / new

13.Chat GPD visual, desenvolvimento plataforma |IA em Radiologia / new
14.“The Radiologist” plataform using IA: Rx, CT, USG, MMG, MRI / new
15. Quantificacdo doencas pulmonares em CT térax / (Siemens) / new
16....

Guirado et al., 2025
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tledIn.lab
ea@ HC

THE TRIPLE HELIX--UNIVERSITY-INDUSTRY-GOVERNMENT RELATIONS:
A LABORATORY FOR KNOWLEDGE BASED ECONOMIC DEVELOPMENT
EASST Review 14 (1995, nr. 1) 14-19.

Theme paper Triple Helix I (January 1995)

Henry Etzkowitz, Sociology. State University of New York at Purchase and Science Policy
Institute (SPI) SUNY Stony Brook

Loet Leydesdorff. Science & Technology Dynamics, University of Amsterdam

Etzkowitz H, Leydesdorff L. The Triple Helix -- University-Industry-Government Relations: A Laboratory for Knowledge Based Economic Development. EASST Review 1995;14(1):14-19.

BALANCED
STATIST LAISSEZ-FAIRE

Trilateral networks and
hybrid organisations

Academia

\</ s
‘ Academia
\/

Academia

Etzkowitz & Levdesdorff, 1995 Guirado et l, 2025
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ASTRONAUTICA
ACTA

Acta Astronautica Vol. 20, pp. 73-77, 1989
Printed in Great Britain

0094-5765/89 $3.00 + 0.00
Pergamon Press plc

THE NASA TECHNOLOGY PUSH
TOWARDS FUTURE SPACE MISSION SYSTEMS

Stanley R. Sadin, Frederick P. Povinelli, Robert Rosen
NASA Headquarters, OAST

Sadin SR, Povinelli FP, Rosen R. The NASA technology push towards future space mission systems. Acta Astronaut 1989;20:73-77.

ABSTRACT

As a result of the new Space Policy, the NASA technology
program has been called upon to a provide a solid base of
national capabilities and talent to serve NASA's civil space
program, commercial, and other space sector interests. This
paper describes the new technology program structure and
its characteristics, traces its origin and evolution, and
projects the likely near- and far- term strategic steps. It
addresses the alternative “push-pull" approaches to
technology development, the readiness levels to which the
technology needs to be developed for effective technology
ransfer, and the focused technology programs currently
being implemented to satisfy the needs of future space
systems.

LEVEL 1 - BASIC PRINCIPLES OBSERVED AND
REPORTED

LEVEL 2 - POTENTIAL APPLICATION VALIDATED
LEVEL 3 - PROOF-OF-CONCEPT DEMONSTRATED,

ANALYTICALLY AND/OR
EXPERIMENTALLY

LEVEL 4 - COMPONENT AND/OR BREADBOARD
LABORATORY VALIDATED

LEVEL S - COMPONENT AND/OR BREADBOARD
VALIDATED IN SIMULATED OR REAL-
SPACE ENVIRONMENT

LEVEL 6 - SYSTEM ADEQUACY VALIDATED IN
SIMULATED ENVIRONMENT

LEVEL 7 - SYSTEM ADEQUACY VALIDATED IN
SPACE

Sadin, Povinelli & Rosen, 1989

nova

tledln.lab

Guirado et al., 2025
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NIVEIS DE MATURIDADE

para o desenvolvimento de projetos

TRL1-2 TRL3-4 TRL5-6 TRL718 TRL9

4 ..................................................................................................................................................................................................................................... >

PESQUISA BASICA PESQUISA DE DESENVOLVIMENTO DEMONSTRAGAO DESENVOLVIMENTO TESTE, LANCAMENTO E
VIABILIDADE TECNOLOGICO TECNOLOGICA DE SISTEMA OPERAGAO

CLINICOS OPERACIONAIS FINANCEIROS

Estrqtggla Governancga Organizagao Tecnologia Analytics
e visao de dados e pessoas

Guirado et al., 2025
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Intranet  Colaborador & ©

|_’f" Hospital das Clinicas da FMUSP

[ Comissdo de Efica para Andise de Projeios de Pesquisa CAPPesq

Inova
i °
I In.lab
Fmusp MEDICINA l ”
£Inos i AGENDA DE REUNIOES - 2025
MES
Paciente 0 Hospital Ensino e Pesquisa Inovagio Planos de Satide Doagdes Transparéncia DIA
R — JANEIRO 15
CAPPesq
FEVEREIRO ?ﬁ Nucleo Especializado em Tecnologia de Informagdo - NETI
Orientagdes para Tramitagao Institucional Para Analise de Projetos de Pesquisa no Hospital das Clinicas da FMUSP 12
I . - R MARCO O NETI é o Nucleo Especializado em Tecnologia da Informagdo do Hospital das Clinicas
- Orientagdes gerais de tramitagdo segundo normas institucionais 24
g e . . da Faculdade de Medicina da USP.
Comissio de Etica para Anlise de Projetos de Pesquisa do HCEMUSP ABRIL 09
23
 Enderego: Dr. Oy o
* Hort e a3 61 MAIO o7
 Coordenador: Prof. Dr. Alfredo jos6 Mansuz 21
« Vice-Coordenador - rof. Dr. Joel Fntuch
JUNHO 04
18
02 Wack quer os envoler no dessrvoliments de uma ferramenta de I, gue seja adquiida,
JULHO 23 avaliada & implemantats em nossa vida dinica didria?
S sirn, responda as parguntas e envie para o cocedenadar ahaixo. Figue 3 vontade para
AGOSTO 04 endrar am conbalo caso tenba dinidas!
20
1 Tituo o projta
03
SETEMBRO 17 Pessaa de corrato
Cebhular
OUTUBRO g’;
E-mai
NOVEMERO 12 Responsdvel Z 2
2 2 e Canexda clitica com a prjeta
DE BRO o ServigolLocalizacho
cantata clinioa sobre fluxo de pacieres:
As reunides sGo realizadas no 5° andar do Prédio da Administragdo -
Sala do Conselho Deliberative - Horario: #h. Gurente de operagies
P que o projets pretend lver cam &
3 Prablema bR s da

Estimativa to efeito nas cuidados de ssdds na

el i S e Sraehthoin: | EEAlL ) ool b st ko,

Lo s dadns esto disponiveis? Exis® um conjunts

-

Grau de e :
Histérico da pendéncias & documentos 5 | maimiasds de dados anatad [ausente, inicada, fnalizade)
& Sistema Gestao de Pesquisa scesso oo am pop— Envsso pars sous 2oL Poasteel paresits de colaboracio
AL PARA IO 0E DA 00 REGHSTHE FLETROMCE 0 SA0E resausaton = =
Usuario TP PESRE RS Jressmmn = = Aberi 4 parceiros extemos [dreue sim o nd)
e e = S o s sim (pade ser sujeitn & concurso plblico)
Senha Te—— pr—— =T
B nia (vinculada & arcaing exlema com qUE i
secETAmACOUSSAD ressusicon e a exitle colaboracc)
Prajeta e Pesquisa em andamento na drea (se sim - de
secRETRCOMSSAO resausazon == m 5 = a4
= 7 peeiisa clinica U™ £ 3 Fratsdacks 0ieleniel?, Colabor
ATENGAO! T SSRGS — ] = deee=T)
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fledin.lab

WVINNOVA

International collaboration for
innovations with actors in
Brazil, in collaboration with
EMBRAPII

Grants for joint research and innovation

Collaborative projects to
generate sustainable
solutions to both market
and society, with the
potential of addressing
societal challenges.

# HALMSTAD
UNIVERSITY

Guirado et al., 2025




A creative and
multidisciplinary

project
AIR - A co-pilot tool for quantitative assessment of lung diseases
HALMSTAD
UNIVERSITY

Guirado et al., 2025



Applications of Al in Pulmonology: Al is utilized for automated detection of lung
nodules, analysis of lung tissue, detection of pulmonary embolism, and
predictive analyses.

Limitations: Although these Al solutions are promising, they are less effective in
monitoring chronic lung diseases, formulating treatment plans, and conducting
follow-ups.

Reliance on Subjective Analysis: Present methodologies largely depend on the
subjective, qualitative assessment of imaging and biomarkers, which hinge on
the expertise of radiologists.

Challenges in Remote Areas: In nations like Brazil and Sweden, where
geographical distances are vast and many live far from medical facilities, the
reliance on subjective interpretation of CT scans and frequent blood sampling
for lung health poses significant challenges for patient care.

Guirado et al., 2025



Project objectives

15t — AIR aims to develop an Al tool that enables objective and
reproducible quantification of predominant lung disease such as

Interstitial Lung Disease. 1
2"d — AIR seeks to support radiologists in accurately diagnosing and &
managing lung diseases over time.

N T e e e W ’

39 — AIR aims to drive international collaboration that holds market
potential and addresses societal challenges by evaluating the ﬁ
impact of biomarker data collection through self sampling in remote \
areas. ]

HOGSKOLAN
| HALMSTAD

Guirado et al., 2025
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Project partners

PHILIPS

® Capitainer
Healthcare

HALMSTAD
UNIVERSITY
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Fabio Gama

Research

- Al project management (AIR project)
- Trustworthy Al systems (Development and implementation)
- AIGENT (Al QIF) = Framework to guide the implementation of Al in healthcare
- Trustworthy principles conflicts and overlaps (explainability vs performance)
- Explainable LLMs (Al for patient journals evaluation aiming resources management)
- Al Sandbox Ethics

Education

- Halmstad University (MSc and PhD courses)
- UDESC /ESAG — University of the State of Santa Catarina (MSc and PhD courses)
- USP / Poli = University of Sao Paulo (MSc and PhD courses)

“ HOGSKOLAN

Guirado et al., 2025
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[ ]
Hospital | { <
das Clinicas

O IN.LAB E UM CENTRO DE PESQUISA, DESENVOLVIMENTO E INOVACAO
EM INTELIGENCIA ARTIFICIAL APLICADA A SAUDE DO HCMUSP.

0O Laboratdrio iniciou suas atividades ha 3 anos com o objetivo criar
solugdes através da Tecnologia buscando conexées entre pesquisadores,
profissionais e jornada do paciente no HCFMUSP, através de projetos
inovadores .

Venha nos visitar
0 In.lab fica no 2° Andar do Instituto de Radiologia do HCFMUSP

HCFMUSP

rﬂu

o
T

Guirado et al., 2025
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Fmusp

CURSO

e sedde & aprendo & integror ¢ derar
ipes multidisciplinares para aplicagéo da
elogia na resalugae de prablsmas,

20 pessoas

& Dia 08/12 (sexta-feira)
@ Hordrio: das 8h as 14h.
© InRad - Auditério 2
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Eliezer Yudkowsky
AI Co-Founder, Machine Intelligence Research Institute

oA

=

BY WILL HENSHALL

“De longe, o maior perigo da Inteligéncia Artificial é que as

pessoas concluam muito cedo que a entendem.”

ISAACSON

Guirado et al., 2025
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