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STUDY PROTOCOL

1. Abstract

In our ageing society, extending the healthy lifespan is a major challenge and a healthy diet may play
an import role in maintaining health throughout life. With increasing age cardiovascular function declines
and large and small blood vessels change in various and complex ways and these changes may lead
to many age-related diseases. On a molecular level, there are many mechanisms that are associated
with ageing including cellular senescence, loss of proteostasis, altered cellular communication, genomic
instability, epigenetic alterations, telomere shortening, deregulated nutrient sensing, stem cell
exhaustion and protein crosslinking. Animal and human studies suggest that dietary supplements may
be able to affect these mechanisms. What the effect of the NOVOS supplement is on cardiovascular
functions is not known.

The aim of the present study is to investigate the short and intermediate term effects of a supplement
mix designed to target ageing mechanism on vascular function in healthy middle-aged subjects.
(STAMINA Study) We hypothesise that the supplement will lead to acute and sustained changes in
biomarkers of vascular function and health.

We will recruit 60 healthy middle-aged people and randomly assign them to either daily intake of the
NOVOS supplement (n=30) or placebo (n=30) for 6 months. The supplement (NOVOS) is a
commercially available product and has 13 components. It was developed and is provided together with
the placebo by AgelLess Sciences LLC, a Public Benefit Corporation. The study will require 2 visits by
participants during which non-invasive vascular exams will be performed, venous blood taken and spot
urine sample collected (Visit 1: 3 h, visit 2: 60 min). The primary endpoint is change in flow-mediated
dilation, secondary endpoints are change in blood pressure, cholesterol, arterial stiffness, microvascular
function cardiovascular risk SCORE and daily walking distance. Tertiary endpoints are changes in
biomarkers of ageing as assessed in blood samples including DNA damage. In addition, we will assess
anxiety, depressive feelings, happiness, well-being and the diet with several questionnaires. After
consent, measurements will be taken on the first day before and 2 hours after ingestion of the first
supplement or placebo. Participants will consume the supplement or placebo for 6 months and vascular
exams and one blood draw will be repeated during the final visit. During the time, participants will receive
2 phone calls to improve compliance.

2. Background or rationale of the project

In our ageing society, extending the healthy lifespan is a major challenge and a healthy diet may play
an import role in maintaining health throughout life. We know that with increasing age cardiovascular
function declines and that large and small blood vessels change in various and complex ways and that
these changes are also associated with the development of many age-related diseases. While vascular
ageing is a key determinant of healthy ageing overall, a reason for the complexity of vascular ageing is
that there are many molecular mechanisms involved. Animal and human studies suggest that dietary
supplements may be able to affect these mechanisms.

According to the classical free radical theory of ageing, production of endogenous oxygen radicals
results in cumulative damage to the genetic information (DNA) in cells that line the blood vessels,
endothelial cells, which is not efficiently repaired. Accumulation of unrepaired DNA damage may then
lead to accumulation of not properly functioning cells that cannot divide anymore (senescent cells) but
cause inflammation (‘inflamageing’). More recently it is appreciated that ageing is more complex, and
the hallmarks of ageing include genomic instability, telomere attrition, epigenetic alterations, loss of
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proteostasis, deregulated nutrient sensing, mitochondrial dysfunction, cellular senescence, stem cell
exhaustion, and altered intercellular communication.?

A large body of research indicates that many of these processes can be modulated by various
substances, including natural ingredients, micro-nutrients, and substances present in the human body
and of which concentrations decline during aging.? For instance novel evidence suggests that molecules
that are present in fruits and vegetables — polyphenols — can reduce the risk or slow down the progress
of aging-related diseases such as cardiovascular disease,® Alzheimer’s disease, macular degeneration,
and cancer.* Other substances with proven effects individually include alpha-ketoglutarate,®®
glucosamines, glycine,'®"® nicotinamide mononucleotide,'®'® theanine,’®?' magnesium®?2* and
ascorbic acid. Overall the results for most of these isolated nature-derived and nutritional bioactives
have shown both in humans and mice that vascular function and genetic stress response pathways can
be improved in both young and old over hours to weeks.?*?® However, we do not know if consumed over
longer periods of time or even throughout life, this would affect the gradual ageing of blood vessels over
months and years. While these studies with individual components are promising, combining
components that promise to act on different mechanisms implicated in the ageing process and have
synergistic effects seems like a more effective way to target ageing than focusing on one. How this
combined approach affects vascular function and health parameters is not known.

The aim of the study is to assess aging molecular pathways and biomarkers while consuming a
supplement with a combination of components to address multiple molecular pathways of aging
simultaneously.

3. Patient/Participant involvement

We have discussed our vascular ageing research including development of monitoring devices,
research into potential interventions including dietary supplements and planned studies in the Surrey
Healthy Ageing Research Partnership (SHARP). Most of the (lay) participants have indicated that they
would be keen to participate in a future study and provided contact information. We are planning
another PPI event soon to explain and promote the study.

4. Aims and objectives
The aim of the present study is to investigate the short and intermediate term effects of a supplement
mix designed to target ageing mechanism on vascular function in healthy middle-aged subjects
(STAMINA Study). We hypothesise that the supplement will lead to acute and sustained increases in
vascular function.

5. Benefits of the study

The benefits to the participants will include better understanding of their current stage of vascular health
and biological vascular age. The comprehensive information on the participants vascular function and
health is not generally available in the NHS and quite expensive, if at all available, in the private sector
and includes endothelial function, arterial stiffness/age, cholesterol, glucose and inflammatory markers.
In addition, it will provide information on how these progress over half a year. Half of the participants will
benefit from being provided with high quality supplement mix worth each approximately £500. In terms
of knowledge generation, it will provide first data on what the combined effect of a supplement mix will
be on vascular biomarkers that are associated with vascular ageing. The data will help to evaluate the
potential of the supplement mix to modulate vascular function and plan future studies.
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To contribute to participant’s travel expenses and time we offer £50 after completion of the study. For
this, we will collect bank details which will not be share outside the study team. The bank details do not
need to be provided this if the participant opts out and prefers to not receive it.

The expenses will be submitted by Mariam Bapir to visitorexpenses@surrey.ac.uk and bank transfers
processed by Faculty Finance. The bank details (recipient's name, sort code, account number) will only
be used to be filled into the expense form. As soon as visitorexpenses@surrey.ac.uk confirm the
expense have been processed, the study files with bank details and emails/sources with the bank details
will be deleted.

6. Recruitment Methods

Recruitment will be via word to mouth, posters/advertisements at the university, social media posts and
PPI event organised together with the Surrey Healthy Ageing Research Partnership. See attached
posters and social media posts.

7. Adverse Publicity
We would not expect any adverse publicity. Rather the opposite as this study will help to understand if
and how supplements affect vascular ageing and health.

8. Informed Consent and Withdrawal of Consent
Potential participants will be contacted, or they will contact us by telephone or email in response to word
to mouth, posters or social media posts. We will explain the study briefly and provide the participant
information material and consent form by mail or email. On the first visit, we will provide further
information and answer questions the participants may have. After written informed consent is obtained,
the participants will be screened for inclusion and exclusion criteria. If they fit with the criteria, they will
be included, and we will then perform baseline measurements.

Inclusion criteria:

e Generally healthy. (Note: those with stable conditions that do not interfere with the study
objectives/procedures will be included at the Pl discretion).

o >40 years

e BMI >20 kg/m?

e Systolic blood pressure >=120 mmHg

e Smartphone with step counter

Exclusion criteria:

e Symptoms of acute infection

e Cardiac arrhythmias

e Active malignancy

¢ Clinical signs or symptoms of unstable cardiovascular disease (coronary artery disease, lower
extremity artery disease, cerebrovascular disease). These include angina pectoris, dyspnoea,
palpitation, syncope, claudication, active vasoactive medication.

o Women who have been pregnant in the last three months, currently pregnant, preparing to
become pregnant during the study, or breastfeeding.
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Those that have undergone a change in hormone-based therapies such as, but not limited to,
oral contraceptive pills or progesterone pills within the last 2 months. Progesterone releasing
IUDs are considered hormone-based therapy. Spironolactone is not considered a hormone-
based therapy.

Subjects who are unwilling or unable to comply with the requirements of the protocol.

Subjects who have a history of or a current psychological illness or condition that would
interfere with their ability to understand and follow the requirements of the study in the opinion
of the principal investigator.

Subjects with or who have recently experienced traumatic injury, infections, or major surgery at
the discretion of the qualified investigator.

Subjects who are likely to start taking drugs/medication on a continuous basis or that will
undergo surgery during the trial.

Subjects engaged in donation or who were recipients of blood products within 90 days before
the start of the study.

Subjects with alcohol use of more than 2 alcoholic beverages per day within the past month.
Subjects participated in a clinical trial with a medicinal, supplemental, nutraceutical or drug
within the past two months prior to the first dose in the current study.

. If participants take fish oil supplements, they will be asked to stop taking these supplements
21 days before the start of trial and during the trial.

Subjects using anti-inflammatory drugs on a chronic basis (e.g. aspirin, ibuprofen, diclofenac,
celecoxib, etc).

Subjects using supplements or substances present in formulation (malate, fisetin,
glucosamine, alpha ketoglutaric acid, glycine, theanine, Rhodiola rosea, hyaluronic acid, ginger
extract, pterostilbene, lithium). Participants will be asked to stop taking these supplements 21
days before the start of trial and during the trial.

Subjects using supplements or substances similar as those used in the formulation (e.g.
resveratrol (similar to pterostilbene) or quercetin (similar to fisetin). Participants will be asked to
stop taking these supplements 21 days before the start of trial and during the trial.

Subjects taking NAD boosters, like NMN, nicotinamide riboside (NR), high-dose niacin
(nicotinic acid), high-dose vitamin B3, high-dose nicotinamide (niacinamide) within 21 days
before the start of the trial. Participants will be asked to stop taking these supplements 21 days
before the start of trial and during the trial.

Subjects with clinically significant abnormal laboratory results at screening.

Known allergy/intolerance to any of the components in the supplement product.

Consent can be withdrawn at any time. In this case, all personal and research data will be deleted. After
data have been anonymised, only personal data will be deleted and it will not be possible to delete
research data after this point.

9. Experimental design, data collection and methods (including data analysis)
In order to assess the vascular effects of the supplement mix, we will perform a 2 armed parallel group,
randomised, controlled, double blind clinical trial. Healthy subjects will be recruited and after reviewing
a participant information sheet and signing the informed consent document randomised to either the
supplement or placebo and consume it daily over 6 months (3-6 months-++menth-to ensure completion
of study and allow flexibility for participants). The randomisation will be based on a sequential list with
equal numbers of treatments A and B, with one being placebo and one verum. Recruited participants
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will also be numbered sequentially and receive the respective treatment (A or B). The containers of
treatments will be labelled with either A or B. The identity of what was A and what was B will be stored
in a sealed envelope in a locked cabinet in Prof. Heiss’s office. The measurements will take place in the
morning, after an overnight fast and in the fasting stage, before and at 2 hours after the first dose and
once in the morning fasted at 6 months. After measurements are completed, participants will be offered
a breakfast snack and drink. Venous blood samples (<50 ml) will only be taken once on each study day.

The primary endpoint will be a change endothelial function as assessed by flow-mediated dilation
(FMD) with ultrasound on the brachial artery.

Secondary endpoints will be change in blood pressure and arterial stiffness as determined by an upper
arm cuff and optical sensors and ECG. Additional secondary endpoints are carotid artery stiffness,
intima-media thickness as assessed by carotid artery ultrasound and microvascular structure and
function with optical coherence tomography angiography (OCTA) as assessed in parallel with FMD
measurements on the arm. As additional secondary endpoints, we will assess blood biomarkers of
cardiovascular health including blood lipids (fasting total cholesterol, fasting LDL, fasting HDL, ApoB,
fasting triglycerides, and fasting insulin) and glucose control (fasting glucose and HbA1c). A change in
cardiovascular risk score will be another secondary endpoint. We will used the Heart SCORE2 estimate
10-year risk of a myocardial infarction, stroke or cardiovascular death, based on age, sex, smoking
habits, systolic blood pressure and non-HDL cholesterol (https://www.escardio.org/Education/Practice-
Tools/CVD-prevention-toolbox/HeartScore). A pre-specified subgroup analysis will be performed in
people with intermediate-high (<1% estimated 10-year cardiovascular risk) and high (>5% estimated 10
year cardiovascular risk) baseline CV risk. We expect more pronounced effects of the supplement in
people with higher risk i.e. higher blood pressure or cholesterol at baseline. Exploratory tertiary
endpoints will include blood biomarkers of inflammation (high sensitivity C-reactive protein, TNF-alpha
receptor Il, Interleukin 6), platelet reactivity, DNA damage (measured via yH2AX in blood and 8-
hydroxydeoxyguanosine in urine), ageing (growth differentiation factor 15, adiponectin, leptin), liver
(transaminases) and kidney function (creatinine, cystatin C). We also want to explore novel biomarkers
of aging, including epigenetic and transcriptomic aging clocks (on DNA samples), RNA and protein
expression. In this regard, we will ask participants to allow us to store surplus blood, serum, plasma,
RNA and DNA samples for future studies. To explore potential effects on dental health, we will take a
digital photo of the teeth. Funding for the analyses needs to be obtained separately in the future. Sample
processing and storage will comply with HTA regulations (see attached STAMINA_Human Tissue
Governance Application Form V1.0.docx). Most blood and urine biomarkers will be analysed by Affinity
Biomarker Lab. Governance including MTA is currently being prepared. The measurements (except for
venous blood draws) will be entirely non-invasive, pain-free and require a single session of
approximately 3 hours on the first day and 1 hour at 6 (3-6) months. Additional exploratory endpoints
will be physical activity based on step/distance covered software on participants cell phone if they have
this, dietary habits as assessed by food frequency questionnaire and 24 food recall and quality of life
based on standard SQL questionnaire, and the completion at the start and end of the study of 8
questionnaires that assess anxiety, depressive feelings, happiness and well-being, given various
substances in the formulation could also impact brain health and could contribute to improved cognitive
and mental functioning, such as magnesium, glycine and Rhodiola rosea. All questionnaires are in the
appendix. Pre-specified subgroup analyses will be performed in people with healthier diet, estimated
high polyphenol intake at baseline and very high physical activity. These people may exhibit a smaller
effect of the supplement.
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Composition of supplement and placebo

The supplement mix is supplied as a powder to be mixed in water or other beverages like tea or coffee.
The powder contains 12 ingredients, and it is commercially available (see also https://novoslabs.com/).
All components are also part of a natural diet or are found naturally in the body. The supplement and
matched placebo will be provided by AgelLess Sciences.

The composition is detailed in the table below. The placebo looks and tastes similar but does not contain
the 12 supplements ingredients, only excipients and flavours.

Participants will receive a jar containing powder (supply of 6 months) with a spoon. Participants add one
spoon of powder to 1 glass of water (240 ml), mix it and immediately drink it in the morning with
breakfast. The participants will receive a paper diary to record at what time the supplement was
consumed and if alone or with breakfast. If a dose is missed in the morning, they should just take it once
they remember during the same day. If on a day the dose is missed entirely, we ask the participants to
document this and carry on with the same amount on the next days but not take more than usual.

Table 1: Composition of one serving size (15 g) of supplement mix and placebo.

VERUM PLACEBO
Supplement
mix
Vitamin C (ascorbic acid) 100 mg 0
Magnesium (as magnesium malate) 304 mg 0
Calcium (as calcium alpha-ketoglutarate) 231 mg 0
Glycine 2,000 mg 0
Malate (as magnesium malate) 1,700 mg 0
Calcium alpha-ketoglutarate 1,100 mg 0
GreenGrown® glucosamine sulfate (vegan) 1,000 mg 0
Rhodiola rosea root extract (3% rosavins and 1% salidrosides) 300 mg 0
L-Theanine 150 mg 0
Hyaluronic acid 100 mg 0
Fisetin 100 mg 0
Organic ginger root extract (2% gingerols) 100 mg 0
Pterostilbene 50 mg 0
Lithium aspartate (providing 1 mg lithium) 20 mg 0
Other ingredients: Erythritol, malic acid, natural flavours, X X

sodium bicarbonate, silicon dioxide, calcium silicate, stevia

“Overdosing” and adverse events
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The recommended dose of the study supplement is 15 g which contains for example 100 mg Vit. C
(approx. recommended daily intake 100 mg) and Lithium 1 mg (average daily intake). It is unlikely that
participants will consume above the recommended dose as the supplement is insoluble in water if
added in amounts above 15 g. However, to mitigate the unlikely occurrence of overconsumption, the
following mitigation plan will be followed:

- A diary will be completed to document the ingested amount every day and advise on not to take
more than recommended.

- Training on preparing the solution will be conducted by the investigator staff on the first study day

Participants will be advised to call the investigator if they have consumed above the recommended
dose or if any adverse event independent of dose occurs. The investigator will carefully assess any
adverse events and advice accordingly and perform unblinding if required.

Sample size justification

The sample size is based on the primary endpoint FMD and the key secondary endpoints pulse wave
velocity (PWV) and microvascular diameter.

Our previous experiments have shown average FMD values of 6% with standard deviation of 1%. While
the supplement has not been tested in terms of effects on FMD, we expect a change in 1%. To detect
this, we will need to study 17 verum subjects and 17 placebo subjects to be able to reject the null
hypothesis that the population means of the verum and placebo groups are equal with probability
(power) 0.8. The Type | error probability associated with this test of this null hypothesis is 0.05.

Our previous experiments have shown average PWV values of 9.3 m/s with the standard deviation of
1.3 m/s. While the supplement has not been tested in terms of effects on PWV, we expect a change in
PWV of 1 m/s. To detect this, we will need to study 28 verum subjects and 28 placebo subjects to be
able to reject the null hypothesis that the population means of the placebo and control groups are equal
with probability (power) 0.8. The Type | error probability associated with this test of this null hypothesis
is 0.05.

Our previous experiments have shown on average of microvascular diameter using OCTA of 48 um
with standard deviation is 6.4 um. While the supplement has not been tested in terms of effects on
microvascular diameter, we expect a change in diameter of 5 um. To detect this, we will need to study
27 verum subjects and 27 placebo subjects to be able to reject the null hypothesis that the population
means of the verum and placebo groups are equal with probability (power) 0.8. The Type | error
probability associated with this test of this null hypothesis is 0.05.

Taken together, and taking 5-10% attrition into account we plan to recruit a total sample size of 60 (30
verum and 30 placebo).

Table 2: Schedule of events

Procedures Visits (insert visit numbers as appropriate)
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placebo)

Screening | Baseline Month 2 Month 4 6 (3-621)
(Visit 1) (Visit 1) Months
(Phone) (Phone) (visit 2)
Informed consent X
Screening/medical history | x
Randomisation X
Demographics X
Questionnaires X X X X
Vascular exam X X X
Blood sampling X X
Spot urine X X
Treatment (supplement or x
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10. Risk Assessment

investigators. Bad
reputation for University
and research team.

with anonymous ID and
only with “age” but not
DOB in password
protected file on
university computers and
drives. Paper copies
stored in locked cabinet.

ali 3.  Potential Impact/ 4. Potential 5. Risk Management/Mitigating Factors
1. Identified Risks | 2- Likelihood Outcome Severity of .
Outcome
Who might be harmed and . . Standard
. , Classify the severity )
Identify how likely how? Operating
. of outcomes .
Identify the event is i.e. ) e Procedures™/ risk
risks/hazards . identified in 3. Evaluate the risks and assessments
Ensure you have considered decide on the precautions.
present Very likely/ Likely/ the research team, participants | ] ]
. , . i.e. High/ Medium/ )
Possible/ Unlikely and anyone not directly ! Enter Ref no/ title/
ow
involved in the research. expiry date
Data loss Unlikely The investigators and High Data will be backed up
funders. Bad reputation for and paper printout of
University and research CREFs stored.
team.
Data breach Unlikely The participants and High Data will be store only
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R 2 Likeli 3. Potential Impact/ 4 Fotental 5. Risk Management/Mitigating Factors
1. Identified Risks | 2- Likelihood Outcome Severity of g gating
Outcome
Incidental Possible High blood pressure, Low (this may P1 will inform participant
findings of cholesterol or glucose or actually be a and offer to personally
medical other unexpected abnormal | benefit for the inform the GP to initiate
condition biochemical measurements | participant as this | treatment.
could possibly be detected. | may otherwise not
Participant may require have been
treatment. detected)
“Overdosing” Unlikely as Upset stomach Low (no toxicity for - Diary with
supplement is not components instruction
soluble in water in reported even in - Training by
higher amounts. 10xamounts) investigators how

to prepare drinks

Protocol — Version 5.0 23/02/2024




STAMINA Study

11. Data Management
A paper list linking study ID with study subjects will be kept in a locked cabinet in Professor Heiss’s
office (14AY04). Personal data including name, age, sex and contact details will be stored to allow
participation in future studies. In addition, personal data will be stored in accordance with HTA
regulations. All data will only be stored on secure university servers. Research data consisting of study
measurements and observations will be anonymised. Research data will be shared among the
participating researchers named above to allow analyses for publication. The anonymised data and
blood samples may also be used for future research by the participating researchers. While we do
currently not plan to make the anonymised and non-identifiable research data publicly available, we
will ask participants for consent to allow us to do so in the future.

12. Ethical considerations
In case any medically relevant findings are incidentally discovered, these findings will in the first
instance presented to Prof. Heiss, who is a consultant in the NHS, to evaluate the validity and
potential meaning. For instance, in healthy people elevated blood pressure, cholesterol or glucose
could be discovered that would potentially require treatment. He will then personally discuss the
findings with the participant and offer to inform the GP if the participant wishes.

13. Dissemination
We are planning on presenting the findings in seminars at the university including SHARP network,
national and international conferences. In addition, the results will be published in scientific journals.
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Amendment History (fo be completed for subsequent versions after initial authorisation)

Amendment | Protocol Date issued | Author(s) of | Details of changes made
No. version no. changes
1 3 14/11/2022 C. Heiss Changed 6 (£1) month to 6 (3-6)

months

Changed that nicotinamide component
of supplement is supplied as capsules
and not as part of the powder
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STAMINA Study

2 4 17/12/2022 C. Heiss Deleted nicotinamide mononucleotide
from protocol

3 5 23/02/2024 C. Heiss Added reimbursement for travel and
time
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