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Portable flavour-percepfion tesfing system for mass early screening of Alzheimer’s Disease: 
Anyone, anywhere 
This document provides further evidence to support statements made in the proposal. 

1. Suscepfibility of Olfactory and Gustatory Networks in Models of Neurodegenerafion 
The Vector and Double-Hit theories of neurodegeneration based on Braak’s staging, proposes a 
neurodegenerative process beginning in medullary hypoglossal-vagal complex and following a course 
of slowly progressive ascent in connected networks through the pons, midbrain, basal forebrain, 
subcortical grey matter then cerebral cortex, [Dot08, RWB18]. The focal susceptibility of medullary 
nuclei is conferred by connectivity through axonal and transneuronal transport to olfactory, gustatory 
and vagal afferents [DB16]. The central connectivity of the dorsal medullary glossopharyngeal-vagal 
complex within smell, taste and autonomic networks makes it susceptible to vectors from mucosal 
inoculation. Accordingly, the Dorsal Motor Nucleus of Vagus shows early histopathological 
involvement in neurodegenerative disease with alpha-Synuclein, Tau and Ubiquitin aggregates 
[MKO*09]. This is one explanation to account for the early taste, smell and autonomic dysfunction that 
precedes cortical and subcortical degeneration by many years and highlights the potential that olfactory 
and gustatory perception could be valuable biomarkers for signalling early preclinical 
neurodegeneration. 

Indeed, recent studies have reported significant olfactory and gustatory dysfunction (hyposmia and 
dysgeusia) in patients with Alzheimer's Disease, Multiple Sclerosis, Parkinson's Disease, and long 
COVID, e.g. [LD08, FDS*10, OMM*20, RHL*20]. 
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2. The Prototype 
With the prototype virtual flavour device, information (similar to a 
recipe) from a flavour database is used by software to create a virtual 
sample “on the fly” at the right precision [DDB*19] from its individual 
flavour components and deliver this to the user. Including all the 
flavour components (taste, aroma, mouthfeel, temperature, colour) has 
the additional advantage of ensuring any cross-modalities (the 
influence of one sense on another) in the real sample are also present 
in the virtual sample [PS16]. The concept of authentic flavour 
simulation was first showcased by Chalmers at the British Science 
Festival on 10 September 2019, [BSF19], where it was described by 
BBC Midlands Today as “having the potential to revolutionise 
shopping”. Since then, a 6-cartridge prototype has been built, 
CE/UKCA certified, and validated, Figure 1 [CZA*23]. The required Figure 1: 6-cartridge prototype 
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taste and aroma at the correct temperature are delivered as a small sample in a biodegradable cup. Our 
research suggests that a full authentic simulation of any flavour will require: 

 Nine cartridges (made from antimicrobial, food-safe materials) containing food-safe: basic 
tastes (sweet, sour, bitter1 & bitter2 (the human tongue is particularly sensitive to bitter), salty, 
umami), and mouthfeel (oiliness, astringency, capsaicin). The food-safe ingredients are mixed 
at the right precision together with distilled water before being delivered into the cup.  

 A collection of nine (tbc) aroma cartridges (made from antimicrobial, food-safe materials) 
capable of delivering appropriate food-safe aromas for the type of flavour being considered. 
Note: Although the human nose can identify many thousands of smells, because of the presence 
of other modalities (taste, mouthfeel, visuals, audio, feel) in virtual flavour, it is only necessary 
to deliver a limited number of accurate key odorant markers (typically 6 or 9 depending on the 
aroma) for any flavour, in order for the user to perceive the “right smell” [CSS04].  

 An embedded module for heating or cooling the virtual flavour to warm or slightly chilled. 

FPT is a simulation controlled digitally with a computer or via Bluetooth from a phone App. The 
strength of individual virtual flavour components can be increased or decreased in a controlled manner, 
e.g. to make the flavour sweeter, or smell less of lemon, etc, in the most appropriate manner for 
monitoring a person’s flavour perception ability. (Note: Virtual flavour is thus a superset of artificial 
flavour which is a single (unmodifiable) sample of a virtual flavour.)  
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3. PPI engagement for the concept of flavour percepfion tesfing 
A key part for the future widespread 
uptake of flavour testing in NHS trusts is 
to engage with patients and carers in 
accordance with UK Standards for Public 
Involvement. User-friendly visual 
material has thus been developed with 
significant patient and carer involvement 
(PPI) to explain the concept of flavour-
based testing and how a FPT device would 
be used. Figures 2&3 show how virtual 
flavour can help diagnose and monitor 
neurodegenerative diseases such as Multiple Sclerosis and 
Alzheimer’s Disease, while Figure 4 shows the process to 
monitor flavour perception. (1) The appropriate flavours are 
selected. This can be done by the patient or carer. The choice 
of flavour is personalised and calibrated when the device is 
first used to provide the person’s initial flavour perception 
ability. Software on the device determines what are the most 
appropriate samples to dispense to investigate how the 
flavour perception may have changed. (2&3) The person tries 
the provided samples and scores any perceived difference 
between them. Optimisation software dynamically controls the number of samples that are tried at each 
session to ensure the current threshold of flavour perception is correctly identified. The scores are 
automatically sent to the clinician who can then decide whether further intervention, such as an MRI 
scan, is necessary at this stage. 

Figure 2: Neurodegeneration can 
result in failure to detect a flavour 

correctly 

Figure 3:  By accurately simulating 
real flavours, virtual flavour can 
also be used to measure flavour 

perception 

Figure 4: Testing flavour perception with 
virtual flavour device 
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3.. Showcasing FPT at the Houses of Parliament, 14 June 2023 
The concept of flavour-based testing for screening for neurodegeneration was showcased at the Houses 
of Parliament on 14 June to over 30 MPs and Members of the House of Lords, including, Figure 1, (left) 
Helen Whately, the Minister of State for Social Care, (middle) Baroness Browning, the Lords’ Chair of 
the All Party Parliamentary Group (APPG) on Dementia and (right) Debbie Abrahams, the Commons’ 
Chair of the APPG on Dementia. The event was hosted by Kenilworth & Southam MP, Sir Jeremy 
Wright (seen left in the Figure 2 (middle)), who is vice chair of the APPG on Dementia. 

 

 

 

 

 

 

 

 

3. FPT results as of 3 September 2023 

 
Figure 2: Flavour-perception test results collected up to 3 September 2023 

 

As of 3 September 2023, 21 people had undertaken the FPT, including two people diagnosed as living 
with Alzheimer’s. The results show, Figure 2, what normal perceptions of tastes are in the general 
population, and how easy it is to spot “outliers” who may either have a known problem with flavour 
perception (one had long COVID and the other was a smoker), or who should be investigated further 
by a GP. 

 

4. Lefter of Support from the Rt Hon Sir Jeremy Wright, KC MP 
Attached  

Figure 1: Showcasing flavour based screening at the Houses of Parliament, 14 June 2023 
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University of Warwick
WMG, IMC Building
Gibbet Hill Road
Coventry
CV4 7AL
 
 
 
 Our Ref: EB/JW46950

29 June 2023
To whom it may concern
 
The need for mass, early screening for Alzheimer’s Disease
 
This letter is to express my strong support for the urgent need for new approaches to provide
early and mass screening for Alzheimer’s Disease. This devastating disease affects millions of
people around the world. There have been significant strides in new treatments for Alzheimer’s
Disease in recent months, but critically, these new drugs are most effective if the disease is
diagnosed early. Current approaches to screening, such as memory tests, only succeed possibly
many years after disease onset, far too late for these new treatments.
 
 
Yours sincerely

RT HON SIR JEREMY WRIGHT KC MP
Member of Parliament for Kenilworth and Southam
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