Sustainable by Design
Dale Sinclair

June 2017 A=COM



)
=)
5
<
[3)
0
[*))
9
[S)
£
[3)
L

“Change has never moved this
fast and will never be as slow

again”

Jennifer Morgan, President, EY

Change




Drivers for Change

Demographic and socio-economic Technological

Changing nature of Mobile, internet,
work, flexiblework  44% cloud technology  34%

Middle class in Processing power,
emerging markets 23% big data 26%

Climate change, New energy supplies
natural resources 23% & technologies

Geopolitical Internet of things
validility 21% 14%

Consumer ethics, Sharing economy,
privacy issues 16% crowdsourcing 12%

Longevity, aging Robotics, autonomous
societies 14% transport

Young demographics — Artificial
emerging markets  13% intelligence 7%

Women's economic Advanced manufacturing,
power, aspirations 12% 3D printing 6%

®

Rapid Advanced materials,
urbanisation 8% - biotechnology 6%

Source: Future of Jobs Survey, Werld Economic Forum
Note: Nomes of deivers hove been abbrevicted to ensure legibility
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Digital Transformation — Health and Wellbeing

A

enablingthefuture.org




Changing Models of Care

Model of Care

Our vision of how care will look, wherever

vou live in Torbay and South Devon
Non-statutory
services and
volunteers working
with doctors,
therapists, social
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hospital when they learning resource centre b5 A e {g
lelibeing

need treatment or R o “'@\\'\P‘ s co-ordinater
care that can't be : wellbeing
provided in their b }’\ Social care Doctors

; Rehabilitat | Palliative care With broader
community oohabiitation I Mental hesith bl it w clinical skills
v Physiother apnt) Bed based care

health and social care
Remote access X Care is centred
T 10 specialist support
around communities

community-based specialist care and people, and
is focussed on
wellbeing, self-care
and prevention

Source: NHS Torbay and South Devon



Design - Products and Projects




Products and Projects

Mass-customisation Modular




Wellbeing Trends

Percentage of population engaged in sports and exercise on an average day,
by age, 2003-15

- Total — 15to 24 years - 25 to 54 years ~ 55 and over

Have you ever had alcoholicbeverages to drink—more thanjust a few sips?

Trends in Lifetime Prevalence of Alcohol Use in Grades 8,10,and 12
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2002 2008 2009|2010
470 456 366 358
669 660 591 582
784|766 723|710

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Johnston, L.D., 0'Malley, P.M., ).G., & g J.E( 19,2012). "The rise in teen marijuana use Q
stalls, synthetic marijuana use levels, and use of 'bath salts' is very low." University of Michigan News Service: Ann Arbor, ML Click legend items to change data display. Hover over chart to view data.

Retrieved December 19, 2012 from http: org Source: U.S. Bureau of Labor Statistics.




Wellbeing and Wearables

Directional and

+communication data,
augmented reality, camera

Tattoo as
microphone and for
voice commands

Implant contains
personal data

Movement sensor
in fitness tracker

Source: AECOM

Glucose sensor

Wireless earphones with
real-time translation

Conductive thread for
processing power

E-mail, verbal
communication,
video, heart rate

“How would you be interested in wearing/using a sensor device, assuming it was from
lbmdyoutrusl.oﬂorhgnmmtln“hmr

15%
Embedded
into clothing

Base: 4,657 US online adults (18+)
(muitiple responses accepted)

C Survey, 2013




Patient Experience .. The First Step

CONSUMERS’ EXPECTED BENEFITS FROM CHATBOTS

Getting 24-hour
service

Quick answers to
simple questions
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Getting detailed/
expert answers

Your.MD’s Al: 1. Understands what's wrong 2. Provides NMS information 3. Suggests relevant solutions Friendliness and
approachability

Source: Your:MD Source: myclever Agency 2016




Pharmacies: Beyond Dispensing

‘ ) Current diagnostics

B8 bowel cancer screening
coeliac disease

(gluten sensitivity)

H pylori (stomach ulcers)
cholesterol

male fertility

pregnancy

* meningitis

bacterial vaginosis

* urine infections




Environmentally friendly

What does it take to produce 1kg of protein?
(Beef compared with mealworms)

7, B> I

Greenhouse gas emissions Energy Land
(CO2 equivalent in kg) (in megajoules) (in m?)




Agile Working

Rural GP

community

The doctor will see you now... by Skype

M EEEN

Photo: housely.com



INSIGHTS & RISK MANAGEMENT HEALTHCARE RESEARCH MEDICAL IMAGING & DIAGNOSTICS
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Oxford University Hospitals NHS A=COM

NHS Foundation Trust



Patient Experience .. The Patient Hotel

Switchable glazing to balance
observation and privacy

Nursing stations and other
spaces adaptable for
different future use

Rooms fitted out with
various sensors to
enhance patient

experience

Robotic nursing assistants
linked to room sensors and
on call for various functions

Automatic doors and security sensors:
intruders, roaming, autonomous
beds/wheelchairs

Hotel
Junior Doctor accommodation
Source: AECOM Key Worker Housing




Smart Patient Rooms

Sensors used for various activities including fall
monitoring, turn management and movement of
patients

Robotic assistants used for lifting patients, providing
advice and dispensing drugs — predictive Al minimising
dignity issues

Apps used to call medical staff, control room
temperature, lights, entertainment and monitor
medical gases and drips

Stats transmitted to a local server using Bluetooth
technologies and accessed by handheld devices with
automated alerts to clinical teams

Switchable glazing in lieu of curtains to balance
visibility and privacy — linked to sensors

Source: AECOM



Customised Apps

Schpeider

Call Nurse
Adjust Room Temperature
Control Lighting

Control AV/Entertainment System . * Way-finding
Meal selection 4 * Location Finding

Patients

» Aggregate Statistics:
- Room, bed availability » Aggregate Room
- Usage per area: OT Control for an area
Ward, Recovery » Aggregate Room
* Asset performance data: ‘ Availability for an Area
- Energy, occupancy » Aggregate Nurse Call
- Service capacity ini + Dashboard
(dashboard)
* Reports & Dashboard

Status of Critical Infrastructure
Asset Performance Data:
Summary Emergency Codes E
/ - Energy
Summary Security

Management Incidents E - Occupancy
mergenc - R i ;
Reports & Dashboard Managgemext Facility Infrastructure service capacity

. . Reports & Dashboard
Manager
Alarms & Notifications g Alarms & Nofifications




Adaptive Hosptials
Deaths From Drug-Resistant Infections Set To Skyrocket
Deaths from antimicrobial resistant infections and other causes in 2050

Antimicrobial
resistant infections

Cancer 8.2m

Diabetes - 1.5m
Diarrhoeal disease - 1.4m
Road traffic accidents - 1.2m

Measles I 130,000
Cholera I 120,000 a
Tetanus | 60,000

@statistaCharts  Source: Review on Antimicrobial Resistance StatISta E

@O




Relocating the Diagnostics

7.2 (485 7men)

Industries with Highest Levels of Employment for Radiologic Technicians

Cerelom’

140,000

-

325 (318w

6030 (1530 Tews]

327 8 (1337 Smen) 8.7 in (728 e

Weight: 3510 Ibs (1592 kg)

2 S

General Medical and Offices of Physicians Medical and Outpatient Care Executive Branch (="
Surgical Hospitals Diagnostic Centers
Laboratories

7,160

78in (199 cm) - Scan Mode

4,520

81 in (205.7 cm) - Transport Mode

335in |
(85 cm)
\' y

T T

BLS.gov
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Job Trends
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Humans and Robotic Assistants

E‘e,\. ﬂér' “4




Global
Centre of
Excellence

Images: Da Vinci R




Adaptive Diagnostic and Treatment Spaces

Narrow plan to maximize daylight and future
potential uses

Integrated teaching spaces with VR technologies
and real-time links to any operating theatre in the
world

Spaces must be capable of rapid adaption
requiring careful location of medical gases and
new movable wall technologies

Doors will be crucial:

- Switchable glazing to allow visibility or privacy

- Larger to facilitate the relocation of large items
of portable equipment

- Automated for safety and to accommodate
robotic assistants and autonomous beds and
wheelchairs

- Security enabled to prevent intruders or roaming



Diagnostic and Monitoring Sensors

Image: AECOM

Information of
taking pills

 — Instructions for
Skin like device for visually impaired
blood oximetry, heart rate,
heart rate variability

Integumentary device
as biotic interface
Implant contains (artificial pericardium)
personal data

GPS for location
Ingested sensor - (emergency)
patient monitoring
and diagnosis

3D printed tattoo
contains ECG, EEG,

Epidermal photonics - EMG and temp sensors
thermochromic liquid crystals

-wound progression

RhotosaRogensiResearch Group




The Well Building Standard ™

The Seven Concepts of the Well Building
Standard




Recovery Room of the Future




Changing Demographics

THE INDEPENDENT
Females

2012
— 2037

High functioning and able to
stay at home alone.

Social
Identity
Routine

Activity

THE STRUGGLER
(€]

Ch

Low functioning and in need
of assistance with daily tasks.

-
o
=
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=3
o
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Social

Identity
0 0

Routine
Population (millions) Activity

Source: UK Government Web Archive Source: Z-Wave



New Assisted Living Possibilities

Pull Cord/Alarm Beacon

Door Bell (Video Link)

Door Sensors (security/roam)

Smoke / CO2 Sensors
Temperature/Humidity Sensors
Window/Door Sensors

Flood Detector

Movement Detector( Fall Alarm/Curtains)
Pressure Mats (Bed/Chairs)

Camera

Sensors measure activity levels, drug taking and sleeping patterns and
Aldebaran Robotics where required alerts can be sent to relatives, robotic assistants, care
home staff or even directly to the emergency services



Connected Devices and Rules
care
home

Source: HarborResearch.com

Macl_une Vision / Optical Position / Presence / Proximity
Ambient Light

>
Ve Acceleration / Tilt

- Motion / Velocity / Displacement

QA (EET ES

Te
Electric / Magnetic lemperature

»d

Humidity / Moisture

SO

Acoustic / Sound / Vibration

0P8 b ocathon
tenengercy

Force / Load / Torque
Strain / Pressure

Connected Wearable
Sensors

Connected Sensors
and Actuators
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