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Green Digital Transition Assessment Tools to support
for Healthcare designers and stakeholders
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THE EVOLUTION
OF HEALTHCARE FACILITIES

| Magnetic Resonance Imaging (MRI)
Computer Tomography (CT) = — -4
Underpressure chamber for thorack sargery
Diagnostic radiology
Bacteriology and microbiology

V E N I C E | =N i | Cellular pathology
LAZARET -
1423

HOSPITAL
MILANO
1456

Hospital Architecture
Nickl-Weller, 2010
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THE OBSOLESCENCE
OF HEALTHCARE FACILITIES

100 %
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Obsolescence
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Stefano Capolongo

European scenario
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HOSPITAL LIFE CYCLE
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DESIGN AND BUILDING TIME
NEW HOSPITAL

7 0 % OF ITALIAN
HOSPITALS
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(OPTIMAL LIFE SPAN) INAIL, 2012

0 o/ OF ITALIAN
0 HOSPITALS

CANNOT HOST CURRENT
ORGANIZATIONAL MODELS
IRES, 2017

POLITECNICO DI MILANO



THE EVOLUTION
OF HEALTHCARE FACILITIES

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, Polisanita,
Politecnico di Milano

Stefano Capolongo
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THE COVID-19 CHALLENGE
NEW PRESPECTIVE IN THE HEALTHCARE SCENARIO
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THE COVID-19 CHALLENGE
NEW DESIGN PERSPECTIVES

() POLITECNICO
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DIPARTIMENTO DI ARCHITETTURA,
INGEGNERIA DELLE COSTRUZIONI
E AMBIENTE COSTRUITO

OSSERVATORI DABC

OSPEDALI RESILIENTI

DECALOGUE DABC-POLIMI
RESILIENT HOSPITALS:
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e la Rifunzionalizzazione di Ospedali Esistenti
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THE COVID-19 CHALLENGE

1. STRATEGIC LOCALIZATION

CRITERI: Value Suitabiljty map
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SOTTOCRITERI: =6 __
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8
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KEYWORDS:
= Accessibility
= Expansion areas
= Different access
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THE COVID-19 CHALLENGE
1. STRATEGIC LOCALIZATION
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THE COVID-19 CHALLENGE
1. STRATEGIC LOCALIZATION
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THE COVID-19 CHALLENGE

KEYWORDS:

2. FLEXIBILITY / RESILIENCE

Neurologic
Institute C. Besta,
Milano Italy

Resilience - iioeme sl 7 T
Adaptability _— DI P
Exchangeability ET S
Lung spaces
Pre-fabrication

Martini Hospital, Groninegn
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THE COVID-19 CHALLENGE

Martini Hospital, Groningen, SEED
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THE COVID-19 CHALLENGE
2. FLEXIBILITY / RESILIENCE

Martini Hospital, Groningen, SEED
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THE COVID-19 CHALLENGE
2. FLEXIBILITY / RESILIENCE

Sammy Ofer Hearth Building, Tel-Aviv, Israel
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THE COVID-19 CHALLENGE
3. BUILDING TIPOLOGY

KEYWORDS:
= Satellite buildings

=  Autonomus nucleous
= Compartiments
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THE COVID-19 CHALLENGE
4. FUNCTIONAL PLANNING
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KEYWORDS:

= Single patient rooms (+1)
» Fluxes and path differentiations
= Waiting room dimension

Citta della Salute S—
RPBW, Milano |
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THE COVID-19 CHALLENGE
5. SPECIFIC FUNCTIONAL AREAS
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KEYWORDS: I — _n | TEMPORARY STRUCTURE |
= Emergency Department I_" i J
= Intensive Care Unit 4

Access to emergency Pedestrian In case of emergency, possibility
vehicles through the hot access to create a second access to
chamber differentiate flows
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THE COVID-19 CHALLENGE
6. USER CENTERDENESS

ANSIA
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A POLIMI survey
showed during
lockdown, how 30 min
of time in the hospital
green for healthcare

KEYWOR_DS: _ staff greatly reduces
= Amenities dedicated to staff the state of anxiety
= Presence of green areas & Healing Gardens and stress.
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THE COVID-19 CHALLENGE
6. USER CENTERDENESS
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THE COVID-19 CHALLENGE
6. USER CENTERDENESS
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USER CENTERDENESS

THE COVID-19 CHALLENGE
6.
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THE COVID-19 CHALLENGE
6. USER CENTERDENESS
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THE COVID-19 CHALLENGE
7. INDOOR AIR QUALITY

Y9
R
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SOLAR EXPOSURE

NOTE: Special systems mean , for example, those
sening haspital and healficare environments, dean

OUTDOORAIR

KEYWORDS:
* Ventilation systems
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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

@ @ )
@ E Biomedical Werablis
Sensors
—

KEYWORDS:

. . \ 4
= |nstallations Wearable biomedical sensors
= ventilation systems

= diffused telemedicine = =X
= \Wearables systems ( (~ L{

sensory rooms

/e

.
Activity Smart Smart Patches/ Ingestibles/
trackers watches clothing tattoos smart implants
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THE COVID-19 CHALLENGE
9. DIGITAL INNOVATION
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THE COVID-19 CHALLENGE
10. HEALTH PROMOTION AND PREVENTION
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THE COVID-19 CHALLENGE
10. HEALTH PROMOTION AND PREVENTION
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ORIGINAL ARTICLE

COVID-19 and Healthcare Facilities. A Decalogue of
Design Strategies for Resilient Hospitals
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Stefano Capolongd', Marco Gola', Andrea Brambilla', Alessandro Morgant?',

Erica Isa Mosca’, Paul Barach ***

'Politecnico di Milano, Department of Architecture, Built environment and Construction engineering (DABC), Design and
Health LAB, Italy; “Department of Pediatrics, Wayne State University School of Medicine, Detroit, MI, United States of
America; ‘Jefferson College of Population Health, Philadelphia, PA, United States of America; ‘Sigmund Freud University,

Wien, Austria
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REORGANIZATION
OF HOSPITAL FACILITIES OVER TIME
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Disease prevention

50% Health promotion
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MISSION 6: HEALTH

€

BILLION OF EUROS i presa e fest
M6C1: PROXIMITY NETWORKS, FACILITIES

AND TELEMEDICINE FOR TERRITORIAL 7,00
HEALTH CARE

M6C2: INNOVATION, RESERACH AND
DIGITALIZATION OF NATIONAL HEALTH 8,63

1 5’63 SERVICE

TOTAL

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

Connettivo verticale

per pubblico

Connettivo verticale
per utenti e personale

Stefano Capolongo

SCHEMA 3D

Piano Primo:
Aree DegenzeeAmbulatori

PianoTema:
Acooglienzae areeconnettivo

Pianolinterrato:
Aree tecnicheelogistiche

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

POLITECNICO DI MILANO



MISSION 6: HEALTH / M6C2: INNOVATION, RESERACH AND DIGITALIZATION OF
THE NATIONAL SERVICE

Ospedale Pediatrico Meyer

Stefano Capolongo

(Italia), 2006

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

POLITECNICO DI MILANO



NEW CHALLENGES

FLEXIBILITY ASSESSMENT FOR HOSPITAL FACILITIES

OFAT

OPTIMIZED FLEXIBILITY ASSESSMENT TOOL FOR
HOSPITAL PLANNERS

EVALUATION OF FLEXIBILITY FOR

< o

® -+

Healthcare Facilities during Designing
and Planning Phase

Existing Facilities to understand to
what extent they satisfy the criteria

Stefano Capolongo

DIPARTIMENTO DI ARCHITETTURA,
INGEGNERIA DELLE COSTRUZIONI
E AMBIENTE COSTRUITO

r 1 International Journal of 7
"y Environmental Research m\pp|
L J and Public Health 2

Article

Flexibility during the COVID-19 Pandemic Response:
Healthcare Facility Assessment Tools for Resilient Evaluation

Andrea Brambilla 12*{, Tian-zhi Sun !, Waleed Elshazly 3, Ahmed Ghazy 3, Paul Barach 1%, Géran Lindahl 1
and Stefano Capolongo !

20% 40% 0% 8% 100%
SHAPE
STRUCTURE
FACADE
BLDG PLANT
LY
mmmmmm
ECHNOLOG
EXC Y
ALITY
- tool | ocl

POLITECNICO DI MILANO



: POLITECNICO
NEW CHALLENGES eit Fundedby the SE0A MILANO 1863

A S S E S S M E N T O F H O S P ITA L S U STA I N A B I L ITY JUMPSTARTER - DIPARTIMENTO DI ARCHITETTURA,

E AMBIENTE COSTRUITO

. —d

SUSTHEALTH 2.0

IAL QUALITIE R I1ZATI L QUALITIE IR ENT. LI
z SOCIA A S ORGANIZATIONAL QUA S ENVIRONMENTAL QUALITIES
) 0 | e Al @ & o | | 4
Sustainable Users Space Control Patient Monitoring and Future Proofing Policies and Waste Energy
S Safety Certifications Facility Education Management Management

Accessibility ecurity and Awareness

&
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Inclusion and Health Visual Logistics and Technological Facility Perceived Wayfinding and 53 indi
Attractiveness Promotion Environment Efficiency Innovation Management IEQ Ergonomy 2 o paciicators
variables

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

Brambilla, Buffoli & Capolongo Measuring Hospital Qualities, 2019
Brambilla, Lindahl, Del’Ovo & Capolongo Validation of a Multiple Criteria Tool for Healthcare Facilities

Quality Evaluation, 2020

Online at sust.health
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Capolongo et Al, Alta Scuola Politecnica XI-Xlll 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 Kealth, 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.

118

30%

EU population has TEMPORARY limitations

hi

15%

EU population has PERMANENT limitations

4 i i)

45%

EU population has SITUATIONAL limitations

Stefano Capolongo
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DIPARTIMENTO DI ARCHITETTURA,
INGEGNERIA DELLE COSTRUZIONI
E AMBIENTE COSTRUITO

Fattori .m. Fattori
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Supportare il movimento Compredere
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Limitare lo sforzo fisico

Comfort ambientale

DESIGN
FORALL

Uso Flessibile
Percepire

Sicurezza

Uso Equo
Integrazione sociale

Adeguatezza culturale

Fattori psicologici
Estetica

Fattori
SOCIALI

POLITECNICO DI MILANO



NEW CHALLENGES
MOBILE HEALTHCARE: FASTCARE
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DIPARTIMENTO DI ARCHITETTURA,
INGEGNERIA DELLE COSTRUZIONI
E AMBIENTE COSTRUITO
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The standard dimension of a wagon Is a key point to create a project that could work everywhere.

DISEASE 6.3 %" Siniase™

PROBABILITY OF DYING PREMATURELY FROM NON-COMMUNICABLE DISEASES 2
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PLAN - WAGON WHEN TWO MODULES ARE OPEN

PRINCIPAL CAUSES OF NON-COMMUNICABLE DISEAES A
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Diabetes Cardiovascular Cancer Chronic respiratory
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NEW CHALLENGES il
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INGEGNERIA DELLE COSTRUZIONI
E AMBIENTE COSTRUITO

Validation Checklist for Massive Vaccination Centers |

Checklist di Validazione dei Centri Vaccinali Massivi

Place | Luogo Date | Data

Part 1: General structural requirements | Parte 1: Requisiti strutturali generali

CRITERIA | CRITER!

INDICATORS | INDICATORI

Typology |
Tipologia

The facility has large internal areas without fixed vertical partitions or with easy removable ones |
La struttura possiede ampie aree interne senza partizioni verticali fisse o con partizioni facilmente rimovibili

The facility is completely covered | La struttura & interamente coperta

The area is adeguate to the inclusion of boxes with regular dimension in variable number |
L'area si presta all'inserimento di box di dimensione regolare in numero variabile

Technological
Systems |
Impianti

Ushioian Layuu |

v
ation | Il layout generale & composto da varie aree: accoglienza, accettazione, anamnesi, inoculazione, osservazione

General Layout

There are technological elements for fire prevention and safety |
Sono presenti elementi tecnologici per la prevenzione di incendi

There are standard-compliant electric/hydraulic and ventilation systems |
Sono presenti impianti elettrici/idraulici e di ventilazione conformi alle normative vigenti

There is auxiliary power system | £’ presente un impianto di genereazione ausiliaria

Visibility through natural and/or artificial lighting is guaranteed during all times of activity |
La visibilita tramite illuminazione naturale o artificiale & garantita in tutte le fasce orarie in cui il centro vaccinale é attivo

Existing ventilation systems allows the management of adeguate air exchanges rate inside the envirorments |
1 sistemi di ventilazione esistenti permettono di garantire all'interno degli ambienti la corretta gestione dei ricambi d'aria

There is a data network distribution facility | £ presente un impianto di distribuzione delle rete dati
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NEW CHALLENGES
EXPERIENCED / EVIDENCE - BASED DESIGN
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Ulm Hospital, Germany
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NEW CHALLENGES
CO-DESIGN
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NEW CHALLENGES
MULTIDISCIPLINARY EDUCATION

All over the world, ‘e ”e ' A
you can find training courses ® o 4o ®
training courses related to:

= Hospital Planner

= Medical Planner

= Doctor Architect

= Doctor Engineer

= Nurse Engineer ¢
= Nurse Architect
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NEW CHALLENGES FOR DESIGN & HEALTH LAB: POLTECNICO

WHO EXPERT MEETING DIPARTIMENTO DI ARCHITETTURA,

INGEGNERIA DELLE COSTRUZIONI
E AMBIENTE COSTRUITO
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Expert meeting IS B—

Rethinking the future of Hospitals in the European Region + i e o

Brussels, Belgium 23/11/21 B e

14-15 December 2021 Original: English e
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NEW CHALLENGES FOR DESIGN & HEALTH LAB:
N EXT G E N E RAT I O N H EA LT H CA R E LA B @ IVI I N D o DIPARTIMENTO DI ARCHITETTURA,

INGEGNERIA DELLE COSTRUZIONI
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NEW CHALLENGES FOR DESIGN & HEALTH LAB:
JRP HEALTHCARE INFRASTRUCTURE

DIPARTIMENTO DI ARCHITETTURA,
INGEGNERIA DELLE COSTRUZIONI
E AMBIENTE COSTRUITO
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CONGRESSO BRASILEIRO PARA 0 DESENVOLVIMENTO
DO EDIFICIO HOSPITALAR
CONEXAO E DIVERSIDADE NOS ESPACOS DE SAUDE

Centro de Convencdes de Pernambuco - Auditorio
Eixo 2 - Pandemias e epidemias: desafios e oportunidades.
Conferéncia 2 on Thursday 20th October 2022, 18:15 - 19:15

Titulo do trabalho:

HEALING ARCHITECTURE: the experience based approach
for re-thinking the Next Generation Hospital
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