Innovation
and social change

John Cooper







The extraordinary and accelerating advances that are taking place in smart phone
telemedicine, miniaturisation, nano-sensors, robotics, pharmaceutical/ genomics

Their co-existence with system failure and a polarising society — first and third world
health provision within the same service

Their ability to extend medicine’s reach to the excluded or underserved
The changes which they will catalyse in the health professions and the buildings types

The likelihood of their narrowing or widening the health gap between rich and poor



Using today’s or yesterday’s technology: catch up

Social institutions or personal privatisation
Technology that will encourage locational change

Provision or personal responsibility
Technology that will push responsibility towards the patient

Process change: Technology that will encourage process change

Gee Whizz change: Technological inflation



Using today’s or yesterday’s technology: Catch up




Provision or personal responsibility
Technology that will push responsibility towards the patient



Social institutions or personal privatisation
Technology that will encourage locational change



Miniaturisation

Smartphone hub technology
Remote diagnosis

Social media

Home care

Home

Health and social cdye
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Futurology

the future is nearly always defined
- obviously - by present possibilities
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dystopia
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We must break free of the EU and take
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Dystopia

The health of a nation
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66% of UK adults have smart phones
Telemedicine — remote consultation

Telemedicine — security and policing




Smart phones
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Major Hospital Specialist Hospital Elective Hospital Community Hospital




The need for locational change
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The need for locational change

The average age of hospital patients is now over 80

The median age of patients admitted with hip fracture is 84, of whom one in
three have dementia, one in three suffer delirium and one in three never return
to their former residence.

Most patients over 85 go to hospital because of an emergency, and stay on
average for about 12 days



The need for locational change

The majority of people nursed at home and who get help with
activities of daily living such as washing, dressing and eating are
75 or older.

Older patients account for more than half the caseload of
district nurses: 850 000 patients over 75

400,000 people over 75 receive home care from social services

2.5 million people over 75 also have some kind of informal care
at home from close family members, neighbours and friends.



The need for locational change

Public investment in infrastructure

Want to know more about
home Insulation products
or Government Grants?

CONTACTUS

Commercial opportunity




Divorcees
Born out of wedlock
Gays

Transgenders




Mental health
HIV

Smoking

Diet

Child care







Old Age
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66% of UK adults have smart phones

Telemedicine — remote consultation




One in six consultations — 15% - in the USA are now virtual
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Self treatment — extreme EXAMPLE

Diabetes patients are hacking their way towards a bionic
pancreas



DIY Artificial Pancreas




Chronic Disease Management

Caveat 95% of health care apps are consumer-only products

 Asthma monitoring

* Wireless shoe insoles for diabetic patients

* Diabetes patients manage their glucose levels, diet and weight
with web portal links to clinicians

 Hub for cardiac monitoring



£74.55
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guidance and discourse

the support network




Sma rt phones: guidance and treatment

Our Clinical Programs make outreach

5x - 15x Better
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reference and networking
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Hand held technology:

Cambridge University Colormetrix

Decentralisation of healthcare through low-cost

and highly portable point-of-care diagnostics has
the potential to revolutionise current limitations
patient screening.

The app, developed by researchers at the
University of Cambridge, accurately measures
colour-based, or colorimetric, tests for use in
home, clinical or remote settings, and enables
the transmission of medical data from patient:
directly to health professionals.
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Hand held technology:

Tricorder Prize

The devices are expected to accurately diagnose 13 health conditions

10 required core conditions

3 elective conditions

5 real-time health vital signs, independent of a health care worker or facility,



Hand held technology:

Tricorder Prize

Required Core Health Conditions (10):

Anaemia, Atrial Fibrillation (AFib), Chronic Obstructive Pulmonary Disease (COPD),
Diabetes, Leukocytosis, Pneumonia, Otitis Media, Sleep Apnea, Urinary Tract Infection,
Absence of condition.

Elective Health Conditions (Choice of 3):
Cholesterol Screen, Food-borne lliness, HIV Screen, Hypertension, Hypothyroidism/

Hyperthyroidism, Melanoma, Mononucleosis, Pertussis (Whooping Cough), Shingles,
Strep Throat.

Required Health Vital Signs (5):
Blood Pressure, Heart Rate, Oxygen Saturation, Respiratory Rate, Temperature



Diagnosis leaves the lab:

Minituarisation

Breath sensor S Three advantages
can check breath ¢ :

components as High sensitivity
easily as using a Can detect lean

thermometer biological gases
such as ammonia

High selectivity
Can distinguish fro
other biological
gases, such as
acetone
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Diagnosis leaves the lab:

Minituarisation




Diagnosis leaves the lab:

Minituarisation

‘ht’ Primary tumor

/ Lymph duct

Cel shninkage

Tumor cells



Pharma Advances:

Are we on the brink of
a Paradigm shift?

DNA sequencing
Immuno therapies
Therapeutic vaccines
Multi-drug therapies

Precision medicine




Oral drug delivery remains the preferred route of drug delivery.

Novel technologies with improved performance, patient
compliance and enhanced quality have emerged in the recent past.

Oral fast-dispersing dosage forms, three-dimensional Printing (3DP)
and electrostatic coating are a few examples of a few existing
technologies with the potential to accommodate various
physico-chemical, pharmacokinetic and pharma-codynamic
characteristics of drugs



Consequences

Extend the personalisation of medicine with
the mass distribution of hand-held devices

Provide the opportunity for the very early
diagnosis of cancer

Change the relationship between patient
and physician

Mirror the transformation from main frame
to desktop

The cost and availability of these tools will
determine whether the health gap widens
or narrows




Conseqguences:

Hospitals becoming ED/surgicentres/ acute medicine centres

( almost certain)

attached to ‘roomless data surveillance centres for remote monitoring
( quite likely)
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Conseqguences:

The significant cost differences between remote and person to person consultation
may fracture medicine and create a two tier system for both physicians and patients




Consequences

There is the strong likelihood that the
personalisation of healthcare will shift
responsibility to the individual with
profound consequences on insurance
based health care systems in terms of
proactive engagement and also penalties
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Consequences

Much of this will lead to an element of commercial participation — and also privatisation.
Much of these changes fall in the realm of public health and social services

We have the ability to harness many of the advances that take place for the public good
We should not allow the health gap between the rich and poor to get any wider

It is of vital importance that bodies such as the NHS develop strategies

There is huge political capital in many of these changes
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