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THE OBSOLESCENCE
OF HEALTHCARE FACILITIES

European scenario 

Utilization rate of healthcare facilities
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PREDICTIVE MEDICINE

"In the next 10 years.

will change more than
80%

of knowledge and 

of methods of diagnosis,

of therapy and especially

of prevention."

M. Mauri, Polisanità,

Politecnico di Milano

THE EVOLUTION
OF HEALTHCARE FACILITIES
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THE COVID-19 CHALLENGE
NEW PRESPECTIVE IN THE HEALTHCARE SCENARIO
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DECALOGUE DABC-POLIMI

RESILIENT HOSPITALS:

1. STRATEGIC LOCALIZATION

2. BUILDING TIPOLOGY

3. FLEXIBILITY / RESILIENCE

4. FUNCTIONAL PLANNING

5. SPECIFIC FUNCTIONAL AREAS

6. USER-CENTERDNES

7. INDOOR AIR QUALITY

8. ECO-ACTIVE MATERIALS

9. DIGITAL INNOVATION

10.HEALTH PROMOTION

THE COVID-19 CHALLENGE
NEW DESIGN PERSPECTIVES
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THE COVID-19 CHALLENGE
1. STRATEGIC LOCALIZATION

KEYWORDS:

 Accessibility

 Expansion areas

 Different access
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THE COVID-19 CHALLENGE
2. FLEXIBILITY / RESILIENCE

KEYWORDS:

 Resilience

 Adaptability

 Exchangeability

 Lung spaces

 Pre-fabrication

Martini Hospital, Groninegn

Neurologic 

Institute C. Besta, 

Milano Italy
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Martini Hospital, Groningen, SEED

THE COVID-19 CHALLENGE
2. FLEXIBILITY / RESILIENCE
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Martini Hospital, Groningen, SEED
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Sammy Ofer Hearth Building, Tel-Aviv, Israel

THE COVID-19 CHALLENGE
2. FLEXIBILITY / RESILIENCE
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THE COVID-19 CHALLENGE
3. BUILDING TIPOLOGY

KEYWORDS:

 Satellite buildings

 Autonomus nucleous

 Compartiments

CORE / MIRE, Reggio Emilia
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THE COVID-19 CHALLENGE
4. FUNCTIONAL PLANNING

KEYWORDS:

 Single patient rooms (+1)

 Fluxes and path differentiations

 Waiting room dimension
Città della Salute

RPBW, Milano
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THE COVID-19 CHALLENGE
5. SPECIFIC FUNCTIONAL AREAS

KEYWORDS:

 Emergency Department

 Intensive Care Unit

EMERGENCY 
SUPPORT AREA

BUFFER SPACE

TEMPORARY STRUCTURE

In case of emergency, possibility

to create a second access to 

differentiate flows

Access to emergency

vehicles through the hot 

chamber

Pedestrian

access



POLITECNICO DI MILANO

Stefano Capolongo

THE COVID-19 CHALLENGE
6. USER CENTERDENESS

KEYWORDS:

 Amenities dedicated to staff

 Presence of green areas & Healing Gardens

A POLIMI survey 

showed during 

lockdown, how 30 min 

of time in the hospital 

green for healthcare 

staff greatly reduces 

the state of anxiety 

and stress.
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THE COVID-19 CHALLENGE
7. INDOOR AIR QUALITY

KEYWORDS:

 Ventilation systems

 Products’ emissions
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THE COVID-19 CHALLENGE
8. INNOVATIVE AND ECO-ACTIVE MATERIALS

KEYWORDS:

 antiviral materials

 antibacterial materials

 photocatalytic materials

 suitable cleaning products
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THE COVID-19 CHALLENGE
8. INNOVATIVE AND ECO-ACTIVE MATERIALS
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THE COVID-19 CHALLENGE
9. DIGITAL INNOVATION

KEYWORDS:

 installations

 ventilation systems

 diffused telemedicine

 Wearables systems

 sensory rooms
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THE COVID-19 CHALLENGE
9. DIGITAL INNOVATION
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THE COVID-19 CHALLENGE
10. HEALTH PROMOTION AND PREVENTION

KEYWORDS:

 Community Houses

 Community Hospitals

 Rehabilitation Centers
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Center for Cancer and Health, Copenhagen, DenmarkBarts’ Maggie Center, London, UK

THE COVID-19 CHALLENGE
10. HEALTH PROMOTION AND PREVENTION
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FUTURE
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REORGANIZATION
OF HOSPITAL FACILITIES OVER TIME
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Disease prevention

Health promotion
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MISSION 6: HEALTH

BILLION OF EUROS

TOTAL

M6C1: PROXIMITY NETWORKS, FACILITIES 

AND TELEMEDICINE FOR TERRITORIAL 

HEALTH CARE

M6C2: INNOVATION, RESERACH AND 

DIGITALIZATION OF NATIONAL HEALTH 

SERVICE
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MISSION 6: HEALTH / M6C1: PROXIMITY NETWORKS, FACILITIES AND 
TELEMEDICINE FOR TERRITORIAL HEALTH CARE

Proximity networks, intermediate structures and
telemedicine for territorial health care
The interventions of this component aim to strengthen the
services provided on the territory thanks to the
strengthening and creation of territorial structures and
garrisons (such as Community Homes and Community
Hospitals), the strengthening of home care, the
development of telemedicine and a more effective
integration with all socio-health services

Investment 1: Community homes and personal care
Investment 2: Home as the first place of care, home care
and telemedicine
Investment 3: Development of intermediate care
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MISSION 6: HEALTH / M6C2: INNOVATION, RESERACH AND DIGITALIZATION OF 
THE NATIONAL SERVICE

Innovation, research and digitalization of the National Health Service
the measures included in this component will permit the renewal and 
modernization of existing technological and digital structures, the completion
and diffusion of the Electronic Health File (Fascicolo Sanitario Elettronico -
FSE), an improved capacity for the provision and monitoring of the Essential
Levels of Care (Livelli Essenziali di Assistenza - LEA) through more effective
information systems. Significant resources are also earmarked for scientific
research and to promote technology transfer, as well as to strengthen the skills
and human capital of the NHS, including through the strengthening of staff 
training. 

Investment 1.1: Modernization of the hospital technological and digital park
Investment 1.2: Towards a safe and sustainable hospital
Investment 2.1: Enhancement and strengthening of biomedical research in the 
NHS
Investment 2.2: Development of technical, professional, digital and managerial
skills of health system staff

Ospedale Pediatrico Meyer (Italia), 2006
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NEW CHALLENGES
FLEXIBILITY ASSESSMENT FOR HOSPITAL FACILITIES
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NEW CHALLENGES
ASSESSMENT OF HOSPITAL SUSTAINABILITY

SUSTHEALTH 2.0

Brambilla, Rebecchi & Capolongo Evidence-based Hospital Design, 2019

Brambilla, Buffoli & Capolongo Measuring Hospital Qualities, 2019

Brambilla, Lindahl, Dell’Ovo & Capolongo Validation of a Multiple Criteria Tool for Healthcare Facilities

Quality Evaluation, 2020

CRITERION   3.1 Patient Safety (PS)

SRF Weights       Macro area:         Criterion:

Clinical Risk Management (CRM)

 MEASURABLE VARIABLES                                           unit        ratio

INDICATOR 3.1.1

i) Health Acquired Infect ions (HAI) incidence in the last year is lower than 

EU average, reported in the largest and most reliable surv ey.

ii) The organizat ion apply structured tools for proact ive clinical risk analysis 

(i.e. IDEF, Human HAZOP, SHELL, FMECA, SWIFT, etc.).

--- type your answer here ---

--- type your answer here ---

What is the incidence of HAI (Hospital Acquired Infect ion) in the past y ear? What is the calculat ion 

method?

What methodologies are used for clinical risk analysis?

%

-

--- document code ---

--- document code ---

0

no

0

no

1

yes

1

yes

HAI < 4.8-7.2 

yes/ no

Description: 

Intent:  

Sources:

Impact:      

MACRO AREA   3. ORGANIZATIONAL QUALITY (O)

Individual Health           Environment  Organization                

W= 49.17% w= 17.80%

To implement best practices for the management of 

risks and the improvement of patient safety, also in 

regards to the built envir onment

CHD-CHC; Taylor & Hignett, 2016; Elf et al., 2020; 

Dickerman & Barach, 2008

The role that the built environment has in affecting 

health-related outcomes has been recognized 

since the second half of the nineteenth century. In 

particular, the built environment can act as a barrier 

or enhancement to achieving the desired results. 

Substantial evidence suggests that the design of 

hospital physical environments contributes to medical 

errors, increased rates of infection and injuries from 

falls, and to slow patient recovery and high nurse 

turnover

Online at sust.health
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NEW CHALLENGES
OPEN ROOM

Capolongo et Al, Alta Scuola Politecnica XI-XIII cycle concept development

Brambilla, Finalist at Medaglia D’Oro all’Architettura – section Young, 2018

Gola et Al, Open Building Conference, 2019

AIA Academy of Architecture for Health, 2017
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NEW CHALLENGES
DESIGN FOR ALL

Evaluating «Design for All» in Healthcare Environments. A new tool to assess 

Physical, Sensory-cognitive and Social quality – Design for All A.U.D.I.T. 

(Assessment Usability Design & Inclusion Tool). 

Erica Isa Mosca (2021) Politecnico di Milano.

PhD program in Architecture, Built environment and Construction engineering. 

EU population has SITUATIONAL limitations

EU population has TEMPORARY limitationsEU population has PERMANENT limitations

15% 30%

45%
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NEW CHALLENGES
MOBILE HEALTHCARE: FASTCARE



POLITECNICO DI MILANO

Stefano Capolongo

NEW CHALLENGES
MASSIVE VACCINATION CENTERS
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NEW CHALLENGES
EXPERIENCED / EVIDENCE - BASED DESIGN

Ulm Hospital, Germany
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NEW CHALLENGES
CO-DESIGN
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NEW CHALLENGES
MULTIDISCIPLINARY EDUCATION

All over the world,

you can find training courses

training courses related to:

 Hospital Planner

 Medical Planner

 Doctor Architect

 Doctor Engineer

 Nurse Engineer

 Nurse Architect



POLITECNICO DI MILANO

Stefano Capolongo

NEW CHALLENGES FOR DESIGN & HEALTH LAB:
WHO EXPERT MEETING
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NEW CHALLENGES FOR DESIGN & HEALTH LAB:
NEXT GENERATION HEALTHCARE LAB @ MIND
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NEW CHALLENGES FOR DESIGN & HEALTH LAB:
JRP HEALTHCARE INFRASTRUCTURE

14

Perché	il	PoliMI?

Esper ienza plur iennale di collaborazione tra Aziende, Istituzioni e Enti di

Ricerca

► Dal 2006 Cluster in Progettazione delle Strutture Sanitar ie congiunto tra

vari dipartimenti POLIMI (DASTU, ABC, DESIGN, DEIB, CIMICA, ENERGIA,

MATEMATICA, MECCANICA)

► Dal 2009 Master di II l ivello in Pianificazione, Programmazione e

Progettazione dei sistemi ospedalier i e sociosanitar i rivolto a ingegneri,

architetti, medici e infermieri (13a edizione)

► Dal 2018 Formazione del Design & Health Lab del Dipar t imento ABC,

Architettura, Ambiente Costrui to, Ingegner ia delle Costruzioni

Obiett ivo

Scelte condivise tra aziende/ r icerca/ par tner ist i tuzionali per la definizione

di un sistema innovativo ospedale/ rete ter r i tor iale

JRP
Healthcare

Infrastuctures

Aziende

Enti
Ist i tuzionali

Enti
Ricerca
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