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Vision

To employ technological, therapeutic and psychosocial 
strategies to understand and arrest the age-related decline in;

sensory (vision and hearing) function, 
cognitive function, 
diabetes/vascular function 



Key questions

(1) How can advances in our understanding of cognitive, sensory and 
diabetes/vascular processes be combined to identify bottlenecks to healthy 
ageing within different ethnic populations?

(2) How can advances in tissue engineering be exploited to improve mobility 
and independence? How can existing drugs be better formulated to improve 
efficacy and adherence?

(3) What changes to medicines management , education and care policies 
can improve QOL?

(4) What are the limitations of existing biomedical engineering technologies , 
and how can these be overcome to improve surgical outcomes?

(5) What behavioural policies should be adopted to rehabilitate and sustain 
independent engagement thereby supporting physical and psychological well-
being?

(6) Through engagement with user communities, what are the needs and what 
assistive technologies must be developed to support independent living and 
working?



Challenges 





Enabling the vision – with investment of £3m

Appointed six cross-disciplinary post-doctoral, independent research 
fellows.

Appointed nine students to high quality, interdisciplinary PhD training 
programmes.

Recruited a high profile, academic/NHS clinical specialist.

Recruited an administrator

Developing and maintaining a state of the art infrastructure

Community area

Consultancy space



The biomedical decline….

Neurodegeneration – cognition

Loss of perception

Metabolic disturbances



Neurodegeneration - Age steals away all things, 
even the mind. Virgil

Parkinson's disease incidence and age - D Twelves et  al. 
Systematic review of incidence studies in Parkinson 's 
Disease. Movement Disorders 2003 18: 19-31.



Parkinson’s disease 
research at Aston University

Electrophysiological, 
morphological and 
neurochemical studies on 
neurones of the basal ganglia



Epilepsy and age

the greatest number of newly diagnosed cases each year 
occurs in older people. 

those older than 65 are the fastest-growing group in America to 
develop epilepsy.

knowing the difference between a "senior moment" and a 
serious disease such as epilepsy is critical 



Alzheimer’s disease

There are currently 700,000 people with dementia in the UK 
today. 

In less than 20 years nearly a million people will be living with 
dementia. This will rise to 1.7 million by 2050

Dementia costs the country £17 billion per year

It causes the greatest fear in the golden years



Alzheimer’s research at Aston

Vascular activity in the retina of the eye is a 
common symptom in both AD and glaucoma –
so using the eye as a window to the brain.

How does amyloid affect the role of 
acetylcholine as a signal in the brain?

Why is high homocysteine bad for the heart and 
the head? 

PUFA and lipid oxidation and Alzheimer brains



Neuropsychological screening

Clinical evaluation

Ageing memory 

Impact of nutrition on behaviour 
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The biomedical decline….

Neurodegeneration – cognition

Loss of perception

Metabolic disturbances



Decline in visual perception - The spiritual eyesight 
improves as the physical eyesight declines.
Plato 

Age-related macular degeneration -
10% of those aged 66 to 74 years will 
have findings of macular 
degeneration. The prevalence 
increases to 30% in patients 75 to 85 
years of age 

Presbyopia – occurring in all after age 
of 40

Glaucoma - Approximately 1:100 
people over 40 years old are 
affected.12% of UK blindness

Cataract - 30% of persons of 65 years 
and over were found to have visually 
impairing cataract in one or both eyes. 
North London Eye Study.



Aston’s research aimed at alleviating age-
associated visual loss

Lutein and antioxidant dietary 
supplementation on contrast 
sensitivity in age-related 
macular disease

Accomodative intraocular lens

Anti-VEGF

Improving systemic vascular 
health



Addressing auditory perception

Deafness affects 50% of those over 60 years of age

Aston awarded Deafness Research UK Centre Status 



The biomedical decline….

Neurodegeneration – cognition

Loss of perception

Metabolic disturbances



Elevated blood levels of glucose and lipids 
are seen with age and associate with 
increased CVD and insulin resistance



Adiposity changes with age



Metabolism increases free radical production

The mitochondrion generates 
power from fat and sugar 
metabolism for muscle 
contraction.

Low level radicals generated 
during metabolism or exercise 
stimulate

repair
Protection

Excess radical production in the 
absence of antioxidant protection 
triggers tissue damage

Fat, H+,   
O2
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carbon 
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Nutrient deficiencies in older adults

© British Nutrition Foundation 2004



Aston’s approach to managing metabolic diseases

Pathogenesis and interventional 
approaches against insulin resistance

Discovery and development of agents to 
treat diabetes and obesity

Self testing/monitoring 

Risk perception and communication 

Diabetes service provision 

Pathogenesis of and interventions for 
vascular diseases

Identifying new biomarkers of age-related 
vascular disease

Mathematical modelling approaches – Ian 
Nabney, David Lowe



Interventions to improve QOL

Sensors to measure gait, monitor activity/falls - ICT

Sensors to monitor blood metabolites - ICT

Hydrogels for use in wound healing, implantable lenses, 
cartilage replacement

PUFAs to improve cognitive performance

Modelling and interrogating complex mathematical datasets 
from ageing population studies - ICT

Devices and drugs



Preventative approaches to improve QOL of older 
adults through pyschosocial activity

the importance of societal value of older adults through studies
of different ethnic groups

quality of sleep in the older adult

reducing loneliness and depression through increased social 
participation



Preventing sensory decline, neurodegenerative and metabolic diseases 

Aston’s USP
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Sensory decline, 
neurodegenerative 

disease and 
metabolism

Using drugs, technologies and psychosocial strategi es



Age span versus health span

http://www.age-concern-cardiff.org.uk/age_well.jpg

Adding life to years………


