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Healthy Aging: Dying Young As Late As Possible

Johnny Huard, PhD
Chief Scientific Officer

Director, Linda & Mitch Hart Center for Regenerative and Personalized Medicine, Steadman Philippon Research Institute
Director of Research, ProofPoint Biologics, The Steadman Clinic
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Steadman Philippon Research Institute
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Healthy Aging Program: Dying Young as Late as Possible

e

keletal Muscle Health and the Implication of Ozempic-like
Drugs for Aging-Related Disease and Conditions
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1 Snapshot of the SPRI footprint
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Our Vision at the Steadman Philippon Research Institute:
Overcome The Academics Dilemma
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Dr. Scott Tashman, PhD
Principal Investigator

Director of Biomedical Engineering and
Imaging

Biomotion/ Imaging

* Assessing tissue structure

* Monitoring healing and/or
degeneration

 Whole-body performance
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Alex Brady
Manager Robotics &
Engineer

@omechanics/ Robot%

* Understanding anatomy
* Evaluating procedures
and devices

Luz thede MD
Clinical trial
coordinator

Justi Hollenbeck
Biomechanical Researh
Engineer

Regenerative Medicine

Biomarker assessment

Strategies for advanced healing &
tissue regeneration

Blocking fibrosis

Reducing inflammation
Promoting angiogenesis

TSC

(surgeons)

IMPROVE
ORTHOPAEDIC
CARE

/

* Testing interventions in
patients

* |nstitutional Review
Board (IRB)

 Compliance with FDA

Clinical Trials
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Dr. Johnny Huard, PhD
Chief Scientific Officer
Director of Center for Regenerative &
Persona lized Medicine
Steadman Philippon Research Institute
Director of Research, Proofpoint Biologics
The Steadman Clinic
Affiliate Faculty, Colorado State University

Dr. Collin Smith Ph.D

Biomotion and BME

/ Computational Imaging/movement \
biomechanics

* Loading effect on full body movement
* |n vivo joint & tissue function
* DARI Motion analysis system

-

e Patient-focused outcomes
assessment
* Predictive Modeling, Artificial

' Intelligence/Machine Learning } |

\

Outcomes Based
Orthoapedic Research

Mr. Grant Dornan, MS

Director of Center for Outcomes
Basad Orthopaedic Research and
Chlef Biostatistician

Dr. Joana Roder



Dr. Johnny Huard, PhD
UQAR Re

oenerative & Translational Medicine

40 years of Research & Innovation
UQAR (1985-1988), University Laval (1989-1993), Mc Gill University (1994,1995)

Université du Québec
a Rimouski

el -

el UNIVERSITE . . . . . . .
Gene Therapy, Stem Cells, Tissue Engineering, Regenerative Medicine, Orthobiologics

. LAVAL > : 5 N6 :

e * Chief Scientific Officer & Director of Regenerative Medicine, Steadman Philippon Research Institute

g‘gﬁr%lolégy” CG“ ~* Associate Faculty, Clinical/Biomedical Sciences, Colorado State University, Fort Collins, CO

Uy  Professor of Orthopaedic Surgery at University of Pittsburgh, Pittsburgh, PA
 Professor of Surgery at Duquesne University, Pittsburgh, PA
* Professor of Orthopaedic Surgery at the University of Miami, Miami, FL
 Senior Fellow, Belmont University’s Thomas Frist Jr, College of Medicine
E}Q{&hﬁ&ogyv e 488 manuscripts published (peer-reviewed journals)

3 e 45 patent applications
* QOver 1000 abstracts presented at national/international meetings

* Over 100 awards: Kappa Delta Awards (2004, 2018), OREF Clinical Research award (2023), AOSSM:
s oy Cabaud (2000, 2019); Aircast (2003); Excellence (2019)

| . Honorary Doctorate Degree, University of Quebec, Rimouski, Canada
* Over 50 federal grants (NIH, DOD, MDA, OREEF, ....)
* 5 current NIH grants; 3 DOD contracts
* 6 current FDA approved & DOD/NIH sponsored clinical trials
 QOver 150 invited lectures to national and international meetings

e Johnny Huard, PhD; Google Scholar:
e (Citations: 52399; h-index: 120; i-10-index: 417

MCG111

The University of Texas
Health Science Center at Houston

Medical School
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SPRI’s Regenerative & Translational
Medicine Program

Adult stem cells

e Muscle stem cells ' ' Gene therapy
* Adipose stem cells CRISPR-CAS9 gene

* Bursa stem cells editing technology
 PDGFR+ cells Exosomes/vesicles
* IPScells Coacervate
OrthoBiologics Microspheres

* Platelet-Rich PA nanofibers

HENnE Magnetic
* Bone Marrow nanoparticles

Concentrate Tissue Repair after Injury, Dystrophic mice

FDA-approved drugs Disease & Agmg e Mdx, dKO

Telomerase activity Progeria mice
Senolytic drugs e 724, ERCC mice
Senomorphic drugs Wild-type mice
mTOR inhibitors Parabiosis/Pregnancy
 Rapamycin Super-healer

e Metformin (MRL/MpJ)
Anti-fibrotic Microfracture
Osteoarthritis model
Ligament
reconstruction

agent/microfracture
Anti-angiogenic agent
for OA
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ProofPoint Biologics (PPB) Orthobiologics <
PROOF POINT

The Steadman Clinic RIOLOGICS

ProofPoint Biologics (PPB) Laboratory is CLIA and COLA accredited and service-line of ProofPoint Biologics: Who we are

The Steadman Clinic that is led by Thomas A. Evans, MD and Johnny Huard, PhD.

PPB has been primarily producing safe and reliable Platelet Rich Plasma (PRP),
Leukocyte Rich (LR) or Leukocyte poor (LP- PRP), bone marrow concentrate (BMC)
and Activated Fibrin Clot (AFC) biologic products since 2018 for autologous treatment
of musculoskeletal disorders.

Thos Evans MD Johnny Huard PhD  Talena Williams, DMsc Jeff Christiansen PhD
Medical Director Chief Scientific VP of Clinical Laboratory Manager

Supports evidenced Based clinical trials initiated by SPRI. Officer Operations

Developing a database of patient biologics parameters that can be correlated with
patient outcomes, demographics and comorbidities.

2020-2022 Patients by Location

Amanda Caruso Jo Ann Baldwin Ako Gomilla Platt Logan Martin Shelbi Green
Technician Technician Technician Technician Technician

o | l H S i 3,000 orthobiologics injection in 2024 at the

Bone Marrow

2019 2020 2021 ° °
ETIES . — : : Steadman Clinicl. 90% PRP 10 % BMAC
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r = Vall Health 0 1 1 Open Access Review
m\SC-\Vad 712 641 Q27 Cureus Article DOI: 10.7759/cureus. 28498
'®\\SC-Edwards 1861 584 | 707
Vel Ginio 217 L 528 A Review of Commercially Available Point-of-

Care Devices to Concentrate Platelet-Rich Plasma

. 1 2 2 : 2 3
Review began 07/22/2022 Toufic R. Jildeh ' , Charles A. Su <, Matthew L. Vopat <, Justin R. Brown “ , Johnny Huard

Rewview ended 08/16/2022
Published 08/28/2022 1. Orthopedic Surgery, Michigan State University, East Lansing, USA 2. Orthopedic Surgery, The Steadman Clinic, Vail,
USA Z. Biological Sciences, The Steadman Clinic, Vail, USA

BMC Sample PRP Sample
Fl S

9, Quantifying
8 Quantifying Cells Growth Factors

© Copyright 2022
Jildeh et al. This is an open access article

distributed under the terms of the Creative Corresponding author: Toufic R. Jildeh, touficjildeh@gmail.com
Commons Attribution License CC-BY 4.0.,

which permits unrestricted use, distribution,

and reproduction in any medium, prowvided

the original author and source are credited.
Abstract

Platelet-rich plasma (PRP) is a promising therapy treatment option for multiple orthopedic conditions,
which has demonstrated expanding clinical use. With increased clinical use of PRP, there has been a greater
demand for point-of-care (POC) biologic devices. For this review, publicly available information provided by
the device corporations, PubMed, Medline, and Embase databases were searched for studies related to POC
device function. A scoping review study design was selected to explore the breadth of knowledge in the
literature regarding PRP POC devices. ProofPoint Biologics demonstrated the highest laboratory platelet
increase (5.2 = 0.28-fold) and the longest processing time (49 = 1.4 minutes). Celling demonstrated the
lowest laboratory platelet increase (2.7 = 0.8-fold), while AcCELLerated had the fastest processing time (18 =
1.4 minutes for PurePRP® AB60 Pure (Pure Accelerated Biologics, Tequesta, FL) and 13.5 = 2.1 minutes for
AbsolutePRP® (Emcyte Corporation, Fort Myers, FL)). Celling had the lowest cost out of the various biologic
devices. There is significant variability in the technical features, cost, processing time, and centrifugation
parameters of the different commercially available point-of-care devices.




Basic & Preclinical Research

NIH 4UH3AR077748-02: The Use of Senolytic and Anti-Fibrotic Agents to
Improve the Beneficial Effect of Bone Marrow Stem Cells for
Osteoarthritis.

DOD # N00014-18-RFI-0014: Office of Naval Research Request for
Information (RFI) # NO0014-18-RFI-0014. Response to the Treatment of
Poly-Traumatic Injuries Using Orthobiologics, anti-fibrotic (Losartan) and
senolytic agents (Fisetin).

DOD BAA # N00014-21-2716: The Use of a Senolytic Agent to Improve the
Benefit of Platelet-Rich Plasma and Losartan for Treatment of
Femoroacetabular Impingement and Labral Tear: A Pilot Study.

NIH 1IRO1AR077045-01A1: Articular cartilage tissue engineering with
human pluripotent stem cells. The goal of this project is to understand
mechanisms of AC formation leading to a novel therapeutic method for
joint cartilage repair.

NIH 1R21AR075997-01: Development of biological approaches to
enhance skeletal muscle rehabilitation after anterior
cruciate ligament injury.

NIH 1R21AR074132-01A1: Ablation of Non-Myogenic Progenitor Cells as
a New Therapeutic Approach to Duchenne Muscular Dystrophy. The goal
of this proposal is to test if genetic ablation of proliferating MSCs
suppresses DMD progression and also to test if pharmacological ablation
of adipose-derived MSCs suppresses DMD progression.

NIH Administrative supplement. PA-20-227: Administrative Supplement
for Research on Dietary Supplements. Changes in senescent cells and
SASP from bone marrow, synovial fluid, and peripheral blood after
senolytic treatment. This administrative supplement is with a concurrent
clinical trial (NIAMS UG3/UH3 AR077748-01 RMIP).

NIH 1R21 AR079075-01A1: SMART stem cells that autonomously down-
modulate TFG-$ signaling for Articular Cartilage Repair.

NIH: Therapeutic Application of Painless NGF to Accelerate Fracture
Repair.

State of Colorado Collaborative Infrastructure award through the
Advanced Industries Accelerator Program: The goal of this proposal is to
develop the approaches to optimize stem cell banking.

Department of Defense (DoD) W81XWH18SBAA1: The goal of this
proposal is to develop the advanced tools for characterizing cellular
senescence and its relationships to human biophysical health and
performance with implications for military medicine..

e, CAl©

0-5’--. ‘ :

' CLINICA

! iInnovabi Jl.plaCClce :
- ‘ i |i pabggppb-cenbered =
‘, Ly | What's the Strength of the g rimar Gil
v W! " ' ! ) healbhedup yg: L

Evidence Behind Orthopedic cablon T
Surgery vs. Orthobiologics? £ LoNe
o - - research

Clinical Research & Application

PRINCIPAL INVESTIGATORS: JOHNNY HUARD, PHD, PETER
MILLETT, MD, MATT PROVENCHER, MD, ARMANDO VIDAL, MD,
LESLIE VIDAL, MD, JON GODIN, MD, SCOTT TASHMAN, PHD

DOD 2019 PROJECT 1: PROSPECTIVE EVALUATION OF PLATELET RICH PLASMA AND
BONE MARROW CONCENTRATE TREATMENT TO ACCELERATE HEALING AFTER
ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION

RETROSPECTIVE DESIGN: THE PURPOSE OF THE STU DY IS TO COMPARE THE
QUALITY OF CARTILAGE HEALING AFTER HIP MICROFRACTURE PERFORMED DURING
HIP ARTHROSCOPY SURGERY BETWEEN PATIENTS WHO TOOK LOSARTAN
FOLLOWING SURGERY AND THOSE WHO DID NOT

PRINCIPAL INVESTIGATORS: JOHNNY HUARD, PHD, MARC
PHILIPPON, MD

PRINCIPAL INVESTIGATORS: JOHNNY HUARD, PHD, MARC
PHILIPPON, MD, PETER MILLETT, MD, MATT PROVENCHER, MD,
ARMANDO VIDAL, MD, LESLIE VIDAL, MD, JON GODIN, MD, SCOTT
TASHMAN, PHD

DOD 2019 PROJECT 3: SENOLYTIC DRUGS ATTENUATE OSTEOARTHRITIS-
RELATED ARTICULAR CARTILAGE DEGENERATION: A CLINICAL TRIAL

National Institute of
Arthritis and Musculoskeleta
and Skin Diseases

PRINCIPAL INVESTIGATORS: JOHNNY HUARD, PHD, MARC PHILIPPON,
MD, PETER MILLETT, MD, MATT PROVENCHER, MD, LESLIE VIDAL, MD,
ARMANDO VIDAL, MD, JON GODIN, MD, SCOTT TASHMAN, PHD

The Use of Senolytic and Anti-Fibrotic

Agents to Improve the Beneficial Effect of

Bone Marrow Stem Ce!’s for Osteoarthrltls
L7

DOD 2020: THE USE OF SENOLYTIC AND ANTI- FIBROTIC AGENTS TO IMPROVE THE
BENEFIT OF PLATELET-RICH PLASMA DURING HIP ARTHROSCOPY FOR TREATMENT OF
FEMOROACETABULAR IMPINGEMENT & LABRAL TEAR

PRINCIPAL INVESTIGATORS: JOHNNY HUARD, PHD, MARC
PHILIPPON, MD

DOD 2022: THE GOAL OF THIS PROPQOSAL IS TO DEVELOP THE ADVANCED TOOLS FOR
CHARACTERIZING CELLULAR SENESCENCE AND ITS RELATIONSHIPS TO HUMAN
BIOPHYSICAL HEALTH AND PERFORMANCE WITH IMPLICATIONS FOR MILITARY MEDICINE

PRINCIPAL INVESTIGATORS: JOHNNY HUARD, PHD, MARC
PHILIPPON, MD



Prospective Evaluation of Platelet Rich Stem cell banking: Single harvest

k& Plasma (PRP) and Bone Marrow with BMAC storage for multiple

Treatments
After ACL

What to Know About Hematopoietic
At 6 months after AC Stem Cell Transplantation

led to less muscle we
bearing in the ACLR k

P gt |

Treats some blood cancers
| and immune disorders

At 12 months, no diff i ot L ,
| A conditioning regimen
| is required (which can
No difference betwes | include radiation and/or
chemotherapy medications)
measurement ,
‘ Donors can be the recipient
themselves or a donor with
PRP and BMAC led tc e a matching HLA type
function after ACLR ' may volunteer
/]

Nt Infusion may take
several hours

Fro
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~ STEADMAN PHILIPPON RESEARCH It NO CELLU LAR EXPANSION

| Aspirate Concentrate (BMAC) injections will allow re-injection of
' BMAC after 6 months

ment of approaches to improve
- marrow stem cells banking

Johnny Huard PI
s Advanced Industries E

erator Program Award COLORADO

Cs from fresh and frozen Bone Marrow As-
for their function in vitro and cartilage re-

1, Zuokui Xiao !, Xueqin Gao !, Noah Knezic !, Laura Chubb 2, Jonathan E Layne
Huard * and *

st that the freezing process does not
he function of MSCs from BMAC for
These findings support the potential
y of a single harvest with BMAC storage
ons, thereby enhancing the tissue repair
AC.
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Optimizing Orthopaedic Surgical Outcomes

Optimizing surgical tools  Optimizing surgical techniques How about optimizing your Patients?

CAN WE PLEASE ST6P WITH THE
NPO AFTER MIDNIGHT ROUTINE?

Cw HAT OFTEN HAPPENS)

WHAT TIME NOT SURE, BUT
1S MY NOTHING TO EAT
PROCEDURE OR DRINIK AFTER

TOMORROW ? MIDNIGHT, OK7?2

NEXT—

©Tanes flmer @ DOCTs R1WpaeS GARE

THE STEADMAN CLINK —
* STEADMAN PHILIPON RSRCHNSTTLT How about optimizing your Patients in 2025! -

U.S. OLYMPIC & PARALYMPIC
NATIONAL
MEDICAL CENTER

3 FARMLYRNICY



— A Y ) EY s AN |
A key initiative of the regenerative medicine B
laboratory, in coordination with our ongoing clinical J';

trials, is to optimize patients for Stem Cell
Transplantation

AN B ey

We've already begun
investigating how drug like
losartan & supplements like
Fisetin may. enhance outcomes

. w
W

Now we are looking at updating

protocols to further optimize _\
surgery |

- AN I RN A T TV

Proposed Optimization Protocol

. ‘ LS
e Take Fisetin for SU rge ry \ e Take Cozar or

one month to Losartan for one
eliminate e BMAC (bone marrow month to block
senescent cells stem cells) injection to fibrosis after

(less delay OA surgery

inflammation)
Post-Surgery

L=
b ¥
.

/%

. \
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N /P

Surgery v

e Take Fisetin for e Take Cozar or
one month to e Use Stem Cells from bone Losartan for
eliminate marrow aspirate during one month to
senescent cells surgery block fibrosis
(less e 25% freeze for future use; after surgery

inflammation) “ remainder injected back to

patient during surgery
Pre-Surgery ’ * No cellular expansion
/ capproved

Post-Surgery

o affordable

These new protocols put the \ These new initiatives are already being studied
patient at the center—looking at with our Regenerative Medicine Innovation Project
ways to provide the best possible ~ | (RMIP) clinical trial, with plans to add the banking

outcomes before, during and component in the future—a transformative

after surgery !\‘ approach to patient recovery

Z 0) National Institute of Arthritis and 2 | _;_ H a rve Stl ng a n d Ba n kl ng yO u r Ste m Ce I IS Wh I Ie

Musculoskeletal and Skin Diseases
H P\\’ NATIONAL IIN JTES OF HEALTH

you are undergoing your surgery at the
Steadman Clinicl!

.
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The Use of Senolytic and Anti-Fibrotic Agents to Improve the Beneficial Effect of Bone B— B
Marrow Stem Cells for Osteoarthritis —

THE STEADMAN cLani Johnny Huard contact PI, Scott Tashman & Marc Philippon (Co-Pls) Q%) 13, ABALIHPIRS
STEADMAN PHILIEPON NIH-RMIP: 1 UG3 AR077748-01 (L\)

TREATMENTS (combined with bone marrow aspirate What are the most significant technical, operation and scientific
concentrate [BMAC): challenges that you have experienced during the trial?
. Senolytic agent (Fisetin) prior to stem cell harvesting

and after BMAC injection to eliminate senescent Sex & Minority Recruitment

cells/inflammation
Anti-fibrotic agent (Losartan) to reduce Fibrosis and 60 males and 60 females have been enrolled

improve the benefit of BMAC for OA patients

Pause recruitment in the middle of the trial to enroll minority (Hispanic
4 arms: participants) which has increased to 31%

BMAC alone (25 patients)  Original target: Based on the population of Eagle County alone.

BMAC + Losartan (25 patients) . _ _ . — . .
BMAC + Fisetin (25 patients) This require an integrated interdisciplinary approach with a combined

BMAC + Losartan+ Fisetin (25 patients) effort of the DSMB, IRB, Hospital executive and etc.

Achieved original target enrollment of n=100 by Achieved Minority Recruitment Goals Using the Following Measures:
January 11, 2023 Ry, What (o know Recruitment area was expanded beyond Eagle County

g~ r ';r -‘;;—‘ L &
*aw Coronavirus ~ 2M'!GRON [

» Target date: 4/1/2023 &' comomd Translated all patient facing materials into Spanish
Retained interpreters on-site for consenting and baseline visits
Key clinical trial statistics: Retained permanent staff fluent in Spanish
Approximately 80% of clinical trials are delayed or Recruited via radio ads, newspaper and social media, and tv spots
closed because of problems with recruitment. with established local community member




NRS Average Pain IN RMIP enrolled patient — Preliminary Internal Use —
data and analysis still to be verified

Marginal Effects Plot by Visit and Fisetin

=

it

Mean difference from baseline

141

Mean difference from baseline
h!_‘l |
. —a
—H—
.
&

From Dr. Joana Roder & Grant Dornan

—

—

—

_ ) -

Fisetin
& FIS 1
-®- FIS 2

Losartan

@ LOS1
-8 LOS2

Reductions indicate less pain

UNBLINDED DATA

-IS 1 = subjects receiving FIS level 1
IS 2 = subjects receiving FIS level 2
_OS 1 = subjects receiving LOS level 1
_OS 2 = subjects receiving LOS level 2

A Numeric Pain Rating scale for pain or NRS doesn't
have a single, universally agreed-upon value; it refers to
the subjective cut-off point on a Numeric Rating

Scale (0—10) that separates mild from moderate or

severe pain, which varies by study, clinical setting, and
patient. While some guidelines use a threshold of =23
or 24, others suggest that scores of 1-4 are mild, 5-6
are moderate, and 7-10 are severe.


https://www.google.com/search?client=safari&rls=en&q=Numeric+Rating+Scale&ie=UTF-8&oe=UTF-8&mstk=AUtExfApCO9kad0KXzVc7Tog2867QspAO3DxIYcFocaC5SpQbQ_juUo_FPrTo37Efl_WDz4daVWJ22p9y6_WO8ZBIc37AelUHIPPrGsvbHdObxp2mIKTbezW7gZE0eaHBqA4L04&csui=3&ved=2ahUKEwil7PnN4quPAxVvTTABHZndMDsQgK4QegQIAhAB
https://www.google.com/search?client=safari&rls=en&q=Numeric+Rating+Scale&ie=UTF-8&oe=UTF-8&mstk=AUtExfApCO9kad0KXzVc7Tog2867QspAO3DxIYcFocaC5SpQbQ_juUo_FPrTo37Efl_WDz4daVWJ22p9y6_WO8ZBIc37AelUHIPPrGsvbHdObxp2mIKTbezW7gZE0eaHBqA4L04&csui=3&ved=2ahUKEwil7PnN4quPAxVvTTABHZndMDsQgK4QegQIAhAB

The Use of Senolytic and Anti-Fibrotic Agents to Improve the Beneficial Effect of Bone Bi— Bi—

= Marrow Stem Cells for Osteoarthritis ——
THE STEADMAN cLiNic Johnny Huard contact PI, Scott Tashman & Marc Philippon (Co-Pls) QG (L
RESEARCH INSTITUTE NIH-RMIP: 1 UG3 AR077748-01 >~
What are the most significant technical, operation [ypcal Bone Marrow Aspirate Compesitr
and scientific challenges during the trial? o _ Grancaoeres

o %
BONE MARROW BONE MARROW [ Only about 0.001-0.01% of the cells in 1.56 billions exosomes (extracellular
ASPIRATION a#” CONCENTRATE the bone marrow are MSCs vesicles) per ml of serum
B ‘ === Thousands of MSCs e Exosomes are naturally occurring, nano-sized
= L2 ] o ] biological vesicles released by cells that act as
: e " 3 50- In BMAC fraction.. not delivery vehicles for proteins, lipids, and genetic
6-8 mL to patient 14 m.L to lab § 40- millions material like mRNA and microRNA to other cells.....
(2 aliquots) g 30 * This communication can influence nearby and
R f 5 distant cells by transferring bioactive molecules that
:%f " + H H * | ‘ 4 N— "i 20- trigger various effects, such as promoting tissue
e HH*H# I = 2 40- repair....
z | RAFRREEY =
f M:‘:'Q"“s' Effocts Piot W """;‘"f'” L°;*°f‘°;‘ | # : § 0 N N NN R R B R Exosomes are Potentiallo New Beiciies
ML t114 # # ' ,§°§§°§§°§§°2§°2§°2§°2§°§§g§§22232222232222&@ Thaptc o b i orer
- § | | : SRy Lost o . NQ pucleicacids and protins
] } 1 i i } i t t i 1 Estimated # of MSCs per injection ’ [5h\ y; e’
Hit &
§¥{*E;§§r2?¥3§g§§ﬁ§;§

May be
° lyophilized




Can exosomes be used to delay osteoarthritis?

» BIOLOGICS FINANCIAL 'ORTS MEDICINE

e R EREE Department of Defense (DoD) Awards Nearly $1 Million (o Steadman
Review Article | Open Access | Published: 19 Ji phi]ipp()ﬂ Reseal‘ Cl] l“SlilUle (SPRI) fOl’ Bl‘eaklhl'Ollgh Sl“dy On
Exosomes: roles and ther: Extracellular Vesicles Therapeutic for Joint Regeneration
osteoarthritis

by Josh Sandberg September 3, 2025

Zhennong M, Siru Zhou, Sang Li, Liang Kuang, |
Xiaolan Du &1 & Lin Chen 2

Bone Research 8, Article number: 25 (2020)

19k Accesses | 80 Citations | 7 Altmetric | |

} Stem Cell Res Ther. 2020 Jul 10;11(1):276. aa

Bone marrow mesenchym

exosomes protect cartilag
osteoarthritis pain in a raf , , ,
ilage Repair: Surgical Approaches,
and the Promise of Exosomes

LeiHe ' 2 2 TianweiHe ! 2 *, Jianghao Xing
Yuyong Chen ' 2 2 DepengWu ' 2 2, Zhenmi

,Jonathan Layne ¥, Greta Gohring, Jeff Christiansen, Ben Rothrauff

Affiliations + expand

PMID: 32650828 PMCID: PMC7350730 DoH;

Free PMC article New research at SPRI's Vail and Basalt, Colo. labs will explore how
microscopic messengers in the body called extracellular vesicles—often
referred to as exosomes—can be enhanced to treat osteoarthritis and other
musculoskeletal conditions.



With a dedication to clinical translation, SPRI made
gm Significant progress on its 7 active clinical trials this year

* SPRI completed enrollment ahead of schedule for the NIH-funded
—w4 Regenerative Medicine Enrollment Project and the results are bein

analyzed
| AL TR Ry @

* SPRI completed enroliment for 3 DOD funded clinical trials and the results
are being analyzed

B —— T L \ sV I NN I

0qQ

I T 2T W "“\

* SPRIlaunched two new clinical trials that began enrollment in 2024: a new
spine cllnlcal trial with Dr G|II and a total knee clinical trial with Dr. Kim

P . n AN

Additionally, SPRI is col\aboratmgﬁwwh Vail Hea\th on 3 additional clinical

trials: mental health (2) and cancer (1)
s .




The SPRI x Shaw Cancer Center collaborative pilot program
utilizing Losartan to reduce radiation-induced fibrosis in breast
cancer patients has produced remarkable results, demonstrating
near zero fibrosis in several patients, and has the potential to be
applied to all radiation-based oncology

Example of Pilot Findings

Patient 6 (low ACE = Losartan) Patient 5 (High ACE = No Losartan) The pilot has
steadman. . VHODE . steadman.VHO05 d e m O nSt ratEd

e Positive impact returning
key biomarkers to base
level

No fibrosis observed Lung fibrosis

in Cancer Patients observec! N
treated with 5 15 Cancer Patients

low/high radiation treated with high

< 10 L e Minimal lung fibrosis in
treated with g radiation and

patients treated with
Losartan

* Tremendous potential for
further cancer research

Losartan placebo
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Optimizing Surgical Outcome Research Program

Pre-During-Post Optimizing Surgical

Outcome

B— B

U.S. OLYMPIC & PARALYMPIC
NATIONAL
MEDICAL CENTER

Before Surgery

Personalized Medicine

Biomarkers, genetic analyses
J Huard, Barry Sandler

Exercise Mimetics and Skeletal
Muscle health

Aiping Lu, PhD, Program Director

Behavioral health Innovation
Center, Mental Health Program
Dr. Charles Raison, Chris Lindley,

Barry Sandler

Novel Imaging & Motion
analyses

Scott Tashman Ph.D and Colin
Smith Program Directors

Healthy Aging drugs and
supplements

Xuging Gao (MD/Ph.D
Program Director

During Surgery

Stem Cell Banking

Aiping Lu Ph.D; Ruth McCarrick-
Walmsley BS, Program Director

Crispr Cas9 SMART stem cells

Naoki Nakayama Ph,D, Program
Director

Inducible Pluripotent Stem
cell technology

Naoki Nakayama Ph,D, Program
Director

Exosomes Therapeutics

Ping Guo (Ph.D); Greta
Gohring (BS), Program
Directors

MRNA Technology for
musculoskeletal Repair

Xuging Gao MD/Ph.D

After Surgery

Fibrosis chronic inflammation
Research Program

Dr. Ping Guo Program Director

Computational modeling
Movement biomechanics and
dynamic imaging
Dr. Tashman, Smith

Al & ML Predictive Model for
musculoskeletal Repair

Joanna Roder Ph.D, Grant Dornan
MSc, Program Directors

Mental Health Research Program
Chloe Barton, Sara Robinson, Luz
Thede, David Kuppersmith

Blood Flow Restriction
Howard Head Vail Health
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N/ GEravioRAL HEALTH
VH-SPRI| Behavioral Health Studies

CHILLD Study - Approved VH BHIC enrolled many participant into
the CHILL'D Study on 5/30/24. The first

Sauna and cold plunge,
a practice known as
contrast therapy, shows

: - Cold and Heat Investigation to Lower Levels of Depression (CHILL'D :
promise for treatmg 5 f Dep ( ) subject completed the protocol follow-
depression and anxiety | Program Director: Charles Raison, MD, Johnny Huard Ph.D ups on 6/18/24. Now they have many
by regulating stress PI: Barry Sandler, DO patients enrolled. The SPRI ;RPIVI lab
hormones, boosting | o | has processed samples received for 14
feel-good Medically h.ealt1y adu.lts currentlx experiencing depressive subjects and has stored them for future
. . symptoms is randomized to receive either a single VWhole Body |
neurotransmitters like | Hyperthermia (heat therapy) treatment or a Whole Body analyses.
norepinephrine and Hyperthermia treatment followed by a cold water plunge. VH BHIC is continuing to screen
serotonin, and CRPM wiill perform senescence and biomarker analyses at the individuals for study enrollment.
improving sleep and following timepoints:
mental clarity Baseline (pre-intervention) Il—iD)A>
THE SAUNA AND Baseline (post-intervention) COMPU’ANT
COLD PLUNGE | week post-intervention ‘/

2 weeks post-intervention VAIL HEALTH

INSTITUTIONAL REVIEW BOARD

Which biomarkers for mental health are we using?



Interleukin-6 (IL-6) is considered a potential biomarker for
depression, elevated levels of IL-6 in the blood of individuals
diagnosed with Major Depressive Disorder (MDD), suggesting a link
between inflammation and depressive symptoms

Whole Body Hyperthermia + cold plunge influences plasma
interleukin (IL-6post-treatment in patients with major depressive
disorders

Short Communication 1}

The antidepressant effect of whole-body hyperthermia is associated with e’

the classical interleukin-6 signaling pathway "-E' IL6

5 patients

Naoise Mac Giollabhui ™ Chnstupher A. Lowry ", Maren Nyer“, Simmie L. Foster ”,
Richard T. Liu" Davld G. Smith °, Steven P. Cole*” , Ashley E. Mason -, David Mischoulon ", 5 60 < 3.5
Charles L. RﬂlEDn » B - -
— 'H
? Departmend of Psychiatry, Massachusetts General Hospital, Boston, MA, USA 'E 50 W 3
b Department of Integrative Physiology, University of Colorade, Boulder, €0, USA =
© Center for Single Cell Biology, Children’s Hospital of Philadelphia, Philadelphic, PA, USA w o
4 Research Design Associates, Yorktown Heights, NY, USA > s 2 5
® Department of Psychiamy, Universiy of California, San Francisco, CA, US4 Q 40 o © -
f Department of Psychiatry, School of Medicine and Public Health, University of Wisconsin-Madison, Madison, WL, USA E‘ mVisit 1A o Visit 1A
# Vail Health Behavioral Health, Edwards, ©0, USA o c 2 mVis
" Department of Spiritual Health, Woodrnyf Health Sciences Cenrer, Emory University, Atdanta, GA, D5A = 30 mVist 1B E = Vist 1B
Q
.= (&)
T m Visit 2 I
ARTICLE INFO ABSTRACT L .. %1'5 m Visit 2
< 20 m Visit 3 = ' m Visit 3
Heywords: There is urgent need for novel antidepressant treatments that confer therapeutic benefits via engagement with . -:: 1 '
Depremion o ) identified mechanistic targets. The objective of the study was to determine whether activation of the classical o =
R‘“”d]‘"”;;fd Elm'ﬂ Tela' anti-inflammatory interleukin-6 signaling pathways is associated with the antidepressant effects of whole-body [= 10 14
m"'te"':'ﬂ;mn}'_ﬁ Yperihermia hyperthermia. A 6-week, randomized, double-blind study compared whole-body hyperthermia with a sham E 0.5
Goluble Interleuking mndilifm in a university-based medical center. Medically healthy participants aged 18-65 years w!m met cn'?erla :
Mechanism for major depressive disorder, were free of psychotropic medication use, and had a baseline 17-item Hamilton 0 —
Treatment Depression Rating Scale score > 16 were randomized with 1-to-1 allocation in blocks of 6 to receive whole-body D
hyperthermia or sham. Of 338 individuals sereened, 34 were randomized, 30 received imterventions and 26 had
= 2 blood draws and depressive symplom assessments. Secondary data analysis examined change in the ratio of Partici tID 8 12 14 15 17
IL-a:soluble IL-6 receptor pre-intervention, post-intervention, and at weeks 1 and 4. Hierarchical linear modeling artcipan 5B
tested whether increased IL-Gisoluble IL-6 receplor ratio post-intervention was associated with decreased Pﬂl‘tlcl pant IDS

depressive symptom at weeks 1, 2, 4 and 6 for those randomized to whole-body hyperthermia. Twenty-six in-
dividuals were randomized to whole-body hyperthermia [n = 12; 75 % female; age = 37.9 years (5D = 15.3) or
sham [n = 14; 57.1 % female; age = 41.1 years (80 = 12.5). When compared to the sham condition, active
whaole-body hyperthermia only increased the IL-6:soluble IL-6 receptor ratio post-treatment [F(3,72) = 11.73, p
< .001], but not pre-intervention or at weeks 1 and 4. Using hierarchical linear modeling, increased IL-G:sIL-6R
ratio following whole-body hyperthermia moderated depressive symptoms at weeks 1, 2, 4 and 6, such that
increases in the IL-6:soluble IL-6 receptor ratio were associated with decreased depressive symptoms at weeks 1,
2, 4 and 6 for those receiving the active whole-body hyperthermia compared to sham treatment (B = —229.44, ¢
= -3.82, p = .001). Acute activation of classical intereukin-& signaling might emerge as a heretofore unrecog-
wvel mechanism that could be harnessed to expand the antidepressant armamentarium.

| role of
\ \A - ) CBD and )
-' = INTERLEUKIN-6 o J Anxiety and Depression
NORMAL BRAIN SCHIZOPHRENIA BRAIN / ' o ooy WhoWeAre v WhatWeDo v Membership v Events v Careers & E FAQS

activated
microglia

in

hypothalamus

Home / Articles / Psilocybin and Mental Health: The Magic in the Mushrooms II I HOW DOE S CB D IMPROVE

MY MENTAL HEALTH ?

Studies show that CBD can
help improve many mental
health conditions, such as:

appeme

Depressive Disorder Psilocybin and Mental Health: The =
EEEEE;; acc:)nn;z‘a;\;leig Magic in the MUShrooms ti EI @HELMER.S P "}t;—\? <

ANXIETY

@ Madeline Barron, Ph.D.
AUTISM
DEPRESSION

Published: Feb. 10, 2023
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SCHIZOPHRENIA
SHARETHIS @  SAVETHIS [ “d
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duration of iliness
antipsychotic therapy
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Preoperative depression and anxiety negatively impact surgical
outcomes in female patients undergoing major surgery

* Depression significantly worsens | QNNALSQE
surgical outcomes by increasing » | | | D
the risk of complication S, SU ch as Preoperative Depression and Anxiety Impact on

. : L Inpatient Surgery Outcomes
infections, delirium, and

A Prospective Cohort Study
readmissions, and can also B e g i o 5
prolong recovery and lead to
poorer functional recovery and
patient satisfaction

Objectives: To determine the association of precperative mood symptoms and postoperative adverse outcomes; to explore '
sex-specific diffierences.

Background: Depression and anxiety can increase postoperative mortality. Psychological stress is associated with a chronic inflam-
matory response unfavorable to postsurgical healing.

Methods: Prospective cohort study. Patients were recruited from surgical preadmission clinics at a university hospital. Preoperative
depression and anxdety were measured via the Beck Depression and Beck Anxiety Inventories (BDI-Il and BAI). Our primary out-
come was a composite of postoperative complications, extended length of stay (ELOS) and early readmission. Associated variables
included demographics, precperative pain, pain tolerance/catastrophizing, coping mechanisms, postoperative pain, and opioid use.
We adjusted for age, comorbidities, and surgical specialty.

Results: Of 1061 recruited patients (ten surgical specialties, 2015-2020), 455 males and 486 females had preoperative and post-
operative data available. Mean age was 62.9 (range 20.2-86.2). At baseline, 9.3% of patients had moderate or severe depression;
7.4% had moderate or severe anxiety. Females were more likely to be moderately or severely depressed (11% vs 7%, P = 0.036)
and moderately or severely anxious (9% vs 6%, P = 0.034). Females had significantly fewer reported comoarbidities and lower
American Society of Anesthesiologists category (P < 0.001). Increasing BOI-Il and BAI scores significantly increased likelihood
of postoperative complications, ELOS, and/or hospital readmission in females (adjusted odds ratio [aOR] = 2.57 for BDI-Il 1-18
vs 0, P =0.041; aOR = 4.48 for BDI-ll > 19 vs 0, P = 0.008; aOR = 1.54 for BAl < 6 vs >6, P = 0.038) but not in males. Mood
symptoms did not influence postoperative pain or opiold use.

Conclusion: Preoperative depression and anxisty negatively impact surgical cutcomes in female patients undergoing major surgary.

* Addressing depressive symptoms
before surgery, through
interventions and support, is
crucial for optimizing patient
recovery and improving overall
surgical results.

Pre-habilitation with (sauna/cold plunge, CBD, Psilocybin) to reduce depression &
anxiety to consequently optimize surgical outcomes in patients undergoing major
surgery
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oe medicine

Healthy Aging
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Diet LlfCStYle Medicine
Eat Healthy Stay active ersm.la.llzed Stem Cell Metforml.n
. Medicine , Rapamycin
Balanced diet Exercise B omarkers Banking Senolytics
aloric Restrictio Sleep Aging Stem Cell Telomerase
' Reduce stress Activit
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Fasting Stay connected Fibrotic Exercise
No smoking Disease PRP mimetics
No drinking Exosomes
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Evidence Based Medicine / Patient Centered Care

Changing Lives by Keeping People Healthy/Active



Healthy Aging Program

Regenerative Medicine & Drugs/supplements
The Hallmarks of Aging

James Kirkland

Mayo Clinic/Cedars-Sinai Medical Center Johnny Huard Vail, Colorado

Stem-cell-based therapies

Mitohormetics, mitophagy Anti-inflammatory drugs

Blood-borne rejuvenation factors

Laura Niedernhofer

U. Minnesota Paul Robbins

U. Minnesota

" Dietary restriction; IS and
____ mT( tion
AMPK and sirtuin activation

Vihang Narkar
UT Health
Houston

: Er|c Verdm
Buck Institute

Tamara Alliston A - Peter Millett, Johnny Huard
UCSF =% B Vail Colorado
: i Anthony Griswold
U. Miami

John Cooke
Methodist Inst. Houston




Killing/Clearing Senescent Cells to Delay Age-Related Diseases and Conditions

Senescence-associated secretory - SENOLYTICS OVERVIEW -
phenotype (SASP) e

Telomere DNA
Erosion damage

A SENOLYTICS:
Removing
senescent cells

Epigenetic factors
Mitochondrial
dysfunction Secretion of molecules that

@ trigger inflammation
s g (senescent secretome)

Stress, damage, etc.
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dysfunction Senescence dysfunction
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Volume 44, Issue ¢ Go to Trends in Neurosciences on
ScienceDirect

Feature Review JCI The Journal of Clinical Investigation

Trends in Neurosciences [ s

Ageing Research Reviews
Volume 60, July 2020, 101072

Cellular Senescence in Cancer and Aging

Manuel Collado,' Maria A. Blasco," and Manuel Serrano'* Targeting senescent Cells to attenuate CEIlular senescence at the Crossroads Of Senescent cells and osteoarthritis: a painful connection
'Spanish National Cancer Research Center (GNIC), Madrid, Spain . . . 1 .
——————— inflammation and Alzheimer's disease Ok Hee Jeon, ... , Judith Campisi, Jennifer H. Elisseeff

D010 1016161200707 cardiovascular disease progression

Ana Guerrero 1+ 2, Bart De Strooper 1 %34, |. Lorena Arancibia-Cdrcamo 1 2 & & J Clin Invest. 2018;128(4):1229-1237. https://doi.org/10.1172/JCI95147.
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SPRI now has definitive scientific evidence that Fisetin
‘reduces senescent cells and age-related serum biomarkers
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senescence and osteoarthritic phenotypes
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confirmed in osteoarthritis (OA) patients
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be clinically useful for guantifying cellular senescence and determining how and if it

plays a pathological role in osteoarthritic progression.

Celular Analysis
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May 6. doi: 10.1111/acel. 14113
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NEXT STEPS

What do these results mean for you?

These results are not intended as a diagnostic tool but should
serve as a guide for focusing on adopting healthy habits and
positive lifestyle choices. This includes maintaining a balanced
diet, engaging in regular physical activity, staying mentally
active, and prioritizing social and emotional well-being — all
of which help positively influence your cellular senescence
results. Additionally, you may find it beneficial to consult with
your healthcare provider regarding the incorporation of
supplements, such as Fisetin, Quercetin, and others, which
may help reduce cellular senescence.”

Senescence testing can be repeated, ideally on an annual

basis, to monitor any changes relative to your baseline results.

The aim of our Healthy Aging”  am is to integrate various
tests — such as cellular se.  .ence, inflammatory
biomarkers, and telomere length — to more accurately assess
your aging status. Our testing protocols are continually refined
as we collect data from more individuals, improving the
precision of your percentile estimation within your age group.

For further insight, the following publications provide more
information regarding our testing and the implications of

cellular senescence during the aging process:

Hambright WS, Duke VR, Goff AD, et al. Clinical validation of C12FDG as a marker
associated with senescence and osteocarthritic phenotypes. Aging Cell.
2024:23(5):e14113. doi: 10.1111 /acel. 14113

Di Micco R, Krizhanovsky V, Baker D, d'Adda di Fagagna F. Cellular senescence in
ageing: from mechanisms to therapeutic opportunities. Nat Rey Mol Cell Biol,
2021;22(2):75-95. doi:10,1038/541580-020-00314-w

S'I'E.AIIHAN PHILIPPON RESEARCH INSTITUTE

Testing of baseline
cellular senescence

Review results with
healthcare provider

Incorporate changes
to improve cellular
senescence

Repeat testing
annually to monitor
changes in cellular
senescence

Explore additional
tests to assess aging
status

*Please note that these results should be
reviewed with a healthcare provider in the
context of your overall health before making
any changes to your lifestyle, medications, or
supplements. These results have been
generated within a research context and should
not be used for diagnostic purposes or for
making decisions without medical oversight.
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SUMMARY OF
SENESCENCE TESTING

RESULTS

Date of Testing: 08/19/2025

SPRI's methodology of detecting
senescent (aging) cells in blood uses a
technique called flow cytometry. We
look at a specific type of blood cells
called Peripheral Blood Mononuclear
Cells (PBMCs), which are good
indicators of aging or the senescent
state in the blood.

We utilize a special stain that highlights
senescent cells. When we analyze the
stained PBMCs via flow cytometry, we
see distinct groups of cells that glow
brightly. This brightness occurs because
of the fluorescent marker that we use,
which only glows when it reacts with an
enzyme that increases during cell aging
(senescence). Cells with higher
brightness have more of this enzyme,
which suggests that they are in a later
stage of aging.
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*Results are based upon your average data compared
to the average collected data of individuals in the same
age bracket

Please note that these results cannot be used
for diagnostic purposes. Results obtained from
SPRI's patent-pending technology based on
flow cytometry technique may vary based
upon optimization and validation
methodologies used to identify and measure
senescent PBMCs.
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Telomere Length Telomerase

Telomerase is an enzyme that increases the length of telomeres, the

Telomere is a region of repetitive DNA sequences at the _
protective caps at the end of chromosomes.

end of a chromosome. Each time a cell divides, the
telomeres become slightly shorter. Longer telomeres are considered a strong indicator of high
telomerase activity, as telomerase is the enzyme primarily

Telomere length is a potential biomarker of aging, as it _ _
responsible for lengthening telomeres,

shortens with age and is linked to aging-related conditions.

What We Lose With Age o -o
s we grow older, telomeres at the end of our chromosomes o
s i i i i Dinds to 3B overhbhang of the telomere.
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Stem cells depletion/
exhaustion during the
aging process

At birth 100% of cells are
good with rejuvenation/
regenerative potential

The effect of Aging on Stem Cell Count

Tissue stem ce lls count
in the b marrow of th d 80
and ab 200 that of th
|
Neonate Teens Thirties Fifties Eighties

Kuhn H.G. et al. Neuroscience (1996) ; Molofsky A.V. et «

Prenatal

Period Childhood

Adulthood

Adolescence Aged-old

® 2,
» _ ol ...
In adults 50% of cells are p*
good with rejuvenation/
regenerative potential

At older age, 75% of cells
‘ become senescent and lose
rejuvenation potential

ature

o -
Mol. d | et al. Nature Cc
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20 years of work at the University of Pittsburgh UTHealth & SPRI: 2015 - present

Isola.tion of muscle- Isolation of human Promotin Blocking angiogenesis Parabiotic pairing
derived stem cells Regenerative medicine MDSCs & clinical Origin of MDSCs, & is required for the Stem cell depletion between normal

(MDSCs) with MDSCs trials with human mechanisms of actions arl?;gﬁzr:::l:i:or repair of non- during aging and old or natural form of

. . . i arabiotic pairin
Late 1990s — Mid 2000s MDSCs 2007-2009 vascularized tissues 2011-2015 diseased mice P P &

early 2000s 2006-present e 2012-2014 2014-2017 28152018

Pregnancy as a

Cellular Proliferation (1500 cells/cm?)
- Normalized Data

?i‘s B "2 I .~ 5x70° young stem cells
— K 70 Normal MDSPCs 7,% ¥ injected into 17-day-old
B : s S Ercetvia progeroid mice
5 40 I ——WT
gg —‘v-‘-‘:;% + i_ ; |
gy o Progeroid MDSPCs |
. gl ° 0 | 12 | 24 | 36 | 48 | 60 | 100 ‘ 2} s days
Niedernhofer rime Intorvals hours) untreated post-transplantation
p—
= X 80

s <100 : = PBS + MDSPCs <0025

I P <0.05 | ‘

BT o0 . @ 60

5 £ 80 >

| 8 c = % A
O o R
| 22 60 |
ERCC-/- mice L3 [ 4

3 2 40
ERCC1-XPF is a DNA repair endonuclease g o |
*Nucleotide excision repair 55 20
*Interstrand crosslink repair S92 o : 8
*Double-strand break repair = ?T WT Xpa'/' Old WTErcc1’-Ercc1/2| 10 20 30 d 60 70 80
Deficiency in humans causes progeria | ® o aVS

Niedernhofer LJ et al. Nature  |_avasani M. et al. Nature@ nmur 2 _ 1 3, 3:608 Song M et al. Stem CeII Res. & Therapy 4:33; 2013
(2006) 444; 1038-43 | PERRY »



The development of novel stem cell banking modalities:

Limitations (stem cell expansion- cost- not FDA approved)

13
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one chance, one choice

Used to treat
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What to Know About Hematopoietic
Stem Cell Transplantation

¢
Treats some blood cancers

- 3 :
and immune disorders

.Q'
(O g
NSNS 4 A conditioning regimen
is required (which can
include radiation and/or

chemotherapy medications)

Monterras D et al. Direct isolation of satellite cells for skeletal nt
2005

Expansion of muscle cells in culture before engraftment 1

Biomed Rep. 2017 Mar;6(3):300-306. doi: 10.3892/br.2017.845.
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Cell Biochem Funct. 2016 Jan;34(1):16-24. doi: 10.1002/cbf.3158
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vmal Stem Cells: Functional
lechanisms, and Rejuvenation

d Xiaoting Liang4”

al, School of Medicine, Tongji University, Shanghai, China
ngji University School of Medicine, Shanghai, China
ond Military Medical University, Shanghai, China

ol of Life Sciences and Technology, Tongji University, Shanghai, China

lIs capable of self-renewal and differentiation. There is
’s in various clinical situations, however, these cells gradually
ncomitant increase in cellular dysfunction. Stem cell aging and
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nber of population doublings before becoming senescent. This
cultures must be expanded to obtain a sufficient number of cells

ciie ci. i knowledge of the phenotypic and functional characteristics of
senescent MSCs, molecular mechanisms underlying MSCs aging, and strategies to rejuvenate senescent MSCs,
which can broaden their range of therapeutic applications.
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//‘ Cytokines

Meet Dr. Michael Mullen — winner of the 2024 STEM CELLS Early Career Investigator Award. The
Early Career Investigator Award is a prize granted annually to an early career scientist publishing

signif o Proteases § Soluble
a study with STEM CELLS that is deemed to be of global significance.
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Why Stem cells become dysfunctional Drugs

during the aging process?
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N\ « ER stress
» ROS production

> J Orthop Res. 2017 Jul;35(7):1375-1382. doi: 10.1002/jor.23409. Epub 2016 Sep 22. ",;
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.. mTOR signaling plays a critical role in the defects ie
- observed in muscle-derived stem/progenitor cells <
isolated from a murine model of accelerated aging
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mTOR 1nhibitors (Rapamycin & Metformin) rescue
stem cells from exhaustion/depletion

Insulin Receptor

| (Ra pa mycin)
Acute

Chronic

Stem cell self-renewal

Editorial > Aging (Albany NY). 2020 Aug 4;12(15):15184-15185. doi: 10.18632/aging.103816.
Epub 2020 Aug 4.

Rapamycin for aging stem cells

William S Hambright 1, Marc J Philippon 7 2, Johnny Huard 7 2
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eCollection 2019 Sep 13.

Rapamycin Rescues Age—Related Changes in Muscle-
Derived Stem/Progenitor Cells from Progeroid Mice
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Rapamycin (m-TOR inhibitor)
Treatment to Delay Aging

» Transient rapamycin treatment can increase lifespan and

healthspan in middle-aged mice. Eiife. 2016 Aug 23;5. pii: €16351. Bitto A1 et
al.

» Rapamycin fed late in life extends lifespan in genetically

heterogeneous MICeE.
Nature. 2009 Jul 16;460(7253):392-5. Harrison DE et al
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Could Rapamycin Help Humans Live Longer?

From extending lifespan to bolstering the immune system, the drug’s effects are only just

beginning to be understood.
H - OEEa -

Mar 1, 2018

ANNE N. CONNOR

n the 1990s, pharmacologist Dave Sharp of the University of Texas’s Barshop Institute for Longevity and

Aging Studies in San Antonio was studying mice with pituitary dwarfism—a condition in which the
pituitary gland fails to make enough growth hormone for normal development. The puzzle, Sharp explains,
was that research had shown that these hormone-deficient dwarf mice lived longer than normal mice. “I
wondered, why is being small connected with longer life?” he says.
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Metformin decelerates aging clock in male monkeys

Yuanhan Yang 111923 . Xjaoyong Lu 231923 . Ning Liu7823. .. . Jing Qu & 145101322 &5 . Weiqi Zhang & 23451022 &5 .

Guang-Hui Liu & 1456.1022.25 I Show more
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Highlights

- Metformin prevents brain atrophy, elevating cognitive function in aged male primates

FDA-approved drug
Metformin (M-Tor)
to delay multiple
age-related
conditions

- Metformin slows the pace of aging across diverse male primate tissues

Show Outline ¥

- Metformin counterparts neuronal aging, delivering geroprotection via Nrf2 in male primates

Summary

In a rigorous 40-month study, we evaluated the geroprotective effects of metformin on adult male cynomolgus monkeys,
addressing a gap in primate aging research. The study encompassed a comprehensive suite of physiological, imaging,
histological, and molecular evaluations, substantiating metformin’s influence on delaying age-related phenotypes at the
organismal level. Specifically, we leveraged pan-tissue transcriptomics, DNA methylomics, plasma proteomics, and
metabolomics to develop innovative monkey aging clocks and applied these to gauge metformin’s effects on aging. The
results highlighted a significant slowing of aging indicators, notably a roughly 6-year regression in brain aging. Metformin
exerts a substantial neuroprotective effect, preserving brain structure and enhancing cognitive ability. The geroprotective
effects on primate neurons were partially mediated by the activation of Nrf2, a transcription factor with anti-oxidative
capabilities. Our research pioneers the systemic reduction of multi-dimensional biological age in primates through metformin,
paving the way for advancing pharmaceutical strategies against human aging.

A diabetes
medication that
costs 6 cents a pill
could be a key to
living longer

|
|

.|
4

- >
‘-

Stem Cell Processing

Treat your patients with
M-TOR inhibitors
Metformin, Rapamycin
Before harvesting stem
cells!
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Longo et al. Cell Met. 2015

Eat right and stay healthy t ensure your body is
getting enough of the following nutrients:
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mTOR 1nhibitors (diet)

rescue your stem cells
and make you live

longer and healthier. ..

!

Increased Healthspan &
Lifespan in Several
Species



A combinatorial approach to provide Personalized
Healthy-Aging Therapy

Ischemic Heart Arthritis Diabetes Arthritis Depression  Alzheimer's Disease Chronic Kidney AlZheimersDisease  pjahetes
Disease Disease

It is estimated that about 25 percent of the variation in human life span is determined by
genetics, but which genes, and how they contribute to longevity, are not well understood




Skeletal muscle health significantly declines with age, a process known as sarcopenia,
characterized by a loss of skeletal muscle mass, strength, and physical function

12

' Skeletal
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’ Performance -

Sarcopenia - Age Related Muscle Loss
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Maintaining skeletal muscle health through exercise is crucial for healthy

aging and preventing disability




Skeletal muscle and bone/Joint Health

Skeletal muscles and bones are
interconnected tissues, with muscles
exerting mechanical forces on bones

to allow movement and also
impacting bone health through |
endocrine activity. Healthy condition Osteoarthrits

| 25 | | Ee | » Cartilage degradation

[ s | | s * Anabolism / catabolism imbalance
* Chondrocyte apoptosis

* Inflammation

* Subchondral bone remodeling

* Bone marrow lesions

* Osteophytes (bones spurs)

Cartilage, a connective tissue in joints, is also
affected by skeletal muscle activity and can
contribute to joint health.

Hypertrophy Sarcopenia
Amino acid reservoir m USCI e Fatty degeneration

Idiopathic, ageing |
post-traumatic i> .

Physical forces c?gif:s Unloading
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e

. O \“geh / \" /
Locomotion small molecules Immobilisation | 52 ; l' \ N |'
Exercise hormones Disuse | &% | | %% |
Adaptive regeneration fluid flow Exercise resistance » 5 , P
Regenerative inflammation T2 Chronic inflammaging Healthy condition ' Sarcopenia ;
Insulin sensitizing CNS. Insulin resistance [} {
Glucose uptake metabolism Diabetes [\
Endothelial function strain Atherosclerosis N i) * Muscle weakness
CNS regeneration fluid flow Neurodegenerative disease ,", | ", Idiopathic, ageing I * Altered muscle mass
smra‘:lﬂ:w‘;:zzles 1 l } | polztt-rt;aum‘aﬁc i> ' * Altered muscle quality |
cytokines \b I genic N * Altered protein synthesis
vesicles 4 ", | * Myonuclear apoptosis
* Possible fat infiltration
High bone mass Osteoporosis \ | * Possible inflammation
Bone formation bOne Bone resorption

Drug Discovery Today

Mineral reservoir Bone marrow adiposity

Developing Therapeutic for Osteoporosis/Osteoarthritis through
improving skeletal muscle health!



Skeletal muscle health, particularly muscle strength and muscle mass, is a
significant predictor of outcomes in orthopaedic surgeries.
Specifically, sarcopenia, the loss of skeletal muscle mass, is linked to poorer
outcomes, including prolonged recovery and increased complications

While several factors influence the
success of rotator cuff surgery,
muscle health, particularly strength
and absence of fatty infiltration, is
considered a key predictor of
outcomes

Skeletal muscle health,
particularly before knee
replacement surgery, is a
strong predictor of surgical
outcomes

Skeletal muscle health is a significant
predictor of anterior cruciate ligament |
(ACL) reconstruction @'e therapy 2
outcomes. Quadriceps strength, in __
particular, is a strong indicator of "
patient-reported function and return-

to-sport success.
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Qrug ThcraD

Therapeutic Strategies for
Skeletal Muscle Atrophy

_  Nutrition Sup}D

)

em Cell and
Exosome Therapy

Mavybe it is time to look at exercise and drugs that improve skeletal

muscle. Pre-habilitation Program to improve skeletal muscle health

BEFORE orthopaedic surgery



https://www.google.com/search?client=safari&sca_esv=bbbacaefae974866&cs=0&q=sarcopenia&sa=X&ved=2ahUKEwiw09uqsNWNAxXzlYkEHZ8pGRYQxccNegQIBhAB&mstk=AUtExfBIlX5BmeCmAMwPIK9hqKvV1iRWolbIMhEKicMy9SklEl773gdSXevRaj4rslSCQmCHV0IpTT5MnDr4e_LK7MGFGrKiK1inV-qC7OT6GQ0Lb7kSQN0LAe5JrnTwWHXzhY4&csui=3

Chronic Exercise Preserves Lean Muscle Mass in Masters Athletes

40-year-old triathlete 74-year-old sedentary man /0-year-old triathlete

Quadriceps

Adipose tissue

Dr. Vonda Wright

ey Wroblewski AP, Amati F, Smiley MA, Goodpaster B, Wright V.

KEY TESTS & LIFESTYLE . - .
MEASURES Chronic exercise preserves lean muscle mass in masters athletes. Phys Sportsmed. 2011

Sep;39(3):172-8. doi: 10.3810/psm.2011.09.1933. PMID: 22030953.

Pre-habilitation program to preserves lean muscle mass and
optimize surgical outcome




Consideration: To date, therapeutic OA clinical trials
have largely been unsuccessful

Currently 4,323 interventional
OA clinical trials listed on
clinicaltrials.gov

Many trials focus on symptomatic relief Few treatments have proven more
* 2,882 have been completed rather than slowing or reversing disease effective than common
* 680 are currently recruiting progression analgesics/NSAIDs

e 138 trials funded by NIH
e 98 trials funded by other agencies, like

DoD
Many clinical trials for osteoarthritis (OA) have
No disease-modifying osteoarthritis focused on drugs that target the joint directly,
drugs (DMOADs) have demonstrated particularly for pain management. These include

clinical trial efficacy or achieved FDA

approval treatments like intra-articular injections of

corticosteroids and hyaluronic acid, as well as
NSAIDs targeting joint inflammation

Most clinical trials have been performed to identify drugs to delay osteoarthritis with NO SUCCESS



Improving Skeletal Muscle Health to Improve Bone & Joint Health

THE STEADMAN CLINIC
STEADMAN PHILIPPON RESEARCH INSTITUTE

Creatine supplementation can be beneficial for

0 skeletal muscle health, particularly when
JJ HOWARD HEAD NH combined with resistance training, and may help
‘/ SPORTS MEDICINE J\ @O in muscle growth, strength, and recovery. It can
VAIL HEALTH N/ﬁ( also be beneficial for older adults, helping to

maintain muscle mass and function as they age
and reduce sarcopenia

I
CHy O

creatine

A
Resistance training significantly benefits skeletal
muscle health by increasing muscle strength, size
(hypertrophy), and function. It also helps improve

bone density and reduces the risk of osteoporosis,

falls, and fractures. Additionally, resistance training
can improve metabolic health and assist in weight
management.

Ozempic (semaglutide), which are GLP-1 receptor
agonists, can lead to a reduction in muscle mass,
particularly during rapid weight loss. While they
effectively reduce fat, they can also cause a decline in lean
body mass, including muscle, potentially leading to

VAIL HEALTH sarcopenia (loss of muscle mass), strength, and function.




Ozempic (semaglutide), while effective for Welght loss and managing type 2
diabetes, can lead to muscle loss as a side effect, particularly with rapid weight
reduction. This is because Ozempic can reduce appetite, leading to decreased calorie
intake and potential loss of muscle mass alongside fat. While not directly causing
muscle loss, the rapid weight loss it induces can contribute to this side effect

Comment IS CLE LOSS Ozempic prescriptions
https:/fdoi.org/10.1038/541574-025-01160-6 fo r n O n -d I a b etl c

" " YOUR BODY MAY BREAK
Balancing weight and muscle loss | DOWN L FOR ENERGY individuals increasing by

\

Fabian Sanchis-Gomar, lan J. Neeland & Carl J. Lavie | ™ Check for updates e O t h m I f O m
Rapid weight loss with GLP1 receptor agonists use’. However, without muscle-specific tissue analysis, suchinferences o . CARB n e - I r O Ze m E I c

tth t of skeletal | remain speculative. In fact, preclinical evidence suggests potential
can CGI:I'[E: d €cos . 'D. Skeleta mLESC € protective effects of GLP1 receptor agonists on muscle, including n m
potentially undermining metabolic and studies in rodent models demonstrating reduced muscle atrophy by n Fat re S c rl t I 0 n S to d a 0
functional outcomes. This Comment highli ghts modulating both anabolic and proteolytic pathways™*. These findings d C b d pl eted
strategies that prioritize muscle preservation Targeting the myostatin-activin A pathway is a promising muscle

in GLP1 receptor agonist therapy o
; 700% from 2019 to 2023.
emerging evidence and advocates for clinical emphasize the need for mechanistic studies in human skeletal muscle
to clarify these effects. t d ] b t-
|
t{ll1 ensure tll'lel'nnlg-te'rn; success and satfety of ype llrece p i mml} hibi fmml_nas pecnshowntoinduce O : n 0 rl . I a e I C
pharmacological weight management. e ayeneosatroriarondll ( OBESITY individuals

preservationstrategy. These Iiga nds suppress muscle growth viaactivin

Reducing skeletal muscle mass will predispose to osteoporosis and osteoarthritis!




CAN WE MEASURE BIOMARKERS OF AGING
YES

SENESCENCE IN PBMCS SIGNIFICANTLY
INCREASES WITH AGE

- . TEEET TEET R OB W TEEET EE BN T IR I -_— TE T =

et b N e e = Tl o Tl = 409 . ——gllF:atilents
g 97 - . Fi:;'ir:
Biological Aging Biomarkers . R S rrre.m.m Costriclent betwasn age
T 104 L CimeamT L & high % PBMCs:
Geénomic Instabilic Plasma cf-DNA, SNP variations, mtDNA copy number, post- o S e
N Y irradiation DNA damage/repair, g-H2A.X, PARP| Aoe
4\.4» PBMCs Flow Data CD3+ T-Cells Flow Data
SV Telomere Attrition Blood leukocyte telomere length, Telomerase RNA 2 w04 ] ; = - gl 2
g 30— § S00 E zn: g .
Enizenctic Epigenetic clocks, DNA methylation patterns, Line-1 DNA o 5 _‘ i 3 ﬂ 0 l
P& methylation, H4K | 6 acetylation N S —~ e~ ! on
Age Age Age
Protecctacis Proteomics; Autophagy (p62, p62 mRNA, LC3| +ll), N-glycan fnd percent senescence while T.colls do not

profile, Carbonyls, Amyloid-b-derived diffusible ligands

Insulin-like growth factor-1 (IGF-1), insulin signaling, Inflammatory Mediators and Aging Responses In

metabolomics Skin Cells
Mitochondrial respiration, pecisassdosersion ,
. 2 . el - - Decreased Collagen Syn
Mitochondrial number, DNA copy number, and protein levels Bt e AD DecreasedHA Synthesis

Decreased Proliferation
Increased Senescence

S~ IL-1/ TNF-a Fibroblast

pléNKk4a SA_BGal, p53, p21,, g-H2A.X, cytokines, chemokines,
Cellular Senescence MMPs. TIMPs

AR ISR S s Clonal composition, lineage (SLAM/CDA50), self-renewal
' capacity, proliferative response to cytokines, cell senescence

Circulating Factors, e.g. IL-6, TNF-a, IL-IRa, IL- 1B, TGF-f3, PAI-
|, CCLI |/eotaxin,VEGF, B2 microglobulin

IL-12

/ — PGE-2

¥ «——— Melanocyte

Yy (increased melanin/increasedrisk
of malignhanttransformation




Personalized medicine for Healthy Aging!

ReCODE Tests
Target Values
GENETICS
ApoE MNegative for ApoEd
BLOOD TESTS

Inflamation vs cellular protection

CRP
Homocysteine
Vitamin Bo
Vitamin B12
Folate

Vitamin C
Vitamin D3
Vitamin E
Omega-6 to 3 ratio
A/G ratio (albumin:globulin)
Albumin

Fasting insulin
Fasting glucose
HgbAlc

Body Mass Index

<.9mg/dL
<7 memol/L
60-100 mcg/L
500-1500 pg/ml
10-25 ng/ml
1.3-2.5 mg/dL
50-80 ng/ml
12-20 mcg/mll
2-3.0
>=]1.8
=45 gfdL
<=4.5 microlU/ml
70-90 mg/dL
< 5.6%

18-25

LOL-5

sdLDL

sidized LOL

Cnolesterol

HLIL

Trighyeeridas

Glutathione

SErUMm hiamine

RBC thiamine pyrophosphate

Leaky gut

Leaky blood-brain barrier

Gliiten santitiv ty

AUTCANTI0omRas

F Bf g
TOERETUNe

700-1000 nml1
< XhmgfdL
< 60U/
» 150 mg/dL
» 50 mg/fdl
« 150 mgdl
5.0-5.5 micromotar
20-30 nimod/|
100-150 ng/m
Cyrex Array 2 - Negative

Cyrex Array 20 - Negative

Tissue
transgiutamingse
antiodies - negative
OR Cyrax Armay3 and

Cyrex Array 4 -

Cyvex Array 3 - negative

50-80 ng/mil

50-250 pg/ml

Estradiol : progesterone ratio

Pregnenolone

Cortisol

DHEA sulfate (f)

Total testosterone

Free testosterone

Free T3

Free T4

Reverse T3

TSH

Free T3x100 : Rev T3 ratio

Toxin Related

Mercury

Lead

Arsenic

Cadmium

Copper : zinc ratio

Cda

TGF-beta 1

10-100
50-100 ng/dL
10-18 mcg/dL

350-430 mcg/dL
500-1000 ng/dL
6.5-15 ng/dL
3.2-4.2 pg/ml
1.3-1.8 ng/dL
< 20 ng/dL
< 2.0 microlU/ml

=20

<5 mecg/L
< 2 mcg/dL
<7 mcg/L
< 2.5 meg/L
0.8-1.2
< 2830 ng/ml

< 2380 pg/ml

MSH

HLA-DR/DO
Metals

RE&C-magnesium

Sarum Selanium

Potassium

Calcium

URIME TESTS

Trichothecenes

Cichratoxin A

Aftatoxin

Glictoxin derivative

COGNITIVE PERFORMANCE

CMS vital signs, Brain HOLor
equivalent

IMAGING

MR with valumetrics

5.2-6.5 mg/dL
90-110 megsal
80-110 mecg/dL
110-150 ng/mi
4.5-5.5 mmal/L

8.5-10.5 mg/dL

Negative
Negative
Negative

!'-.IF-E_.;'d e

» 50th percentile for

age, improving with

practice

Hippocampal, cortical
volume percentiles
steady (or increasing)

Sarcopenia Markers:

Myostatin, Myokine (lIrisin), Plasma
transthyretin (TTR), N-terminal procollagen
peptides, Myostatin, Agrin fragment, GDF-

15 - IGF-1 - Follistatin - Activin A —

Myostatin, Ferritin, eHsp72, CRP,
Cathespin D, Alarmin S100A8, Fragments
of Aldolase A, IL-6, SPARC, MIF, C-
reactive protein, Interleukin 6,
Tumor Necrosis Factor-a

Osteoporosis Markers:

BTM (bone turnover marker), CTX (C-
terminal telopeptide of type | collagen), NTX
(N-terminal telopeptide of type | collagen),
ICTP (C-terminal cross-linked telopeptide of
type | collagen), PYD (pyridinoline), DPD
(deoxy-pyridinoline), PINP (N-terminal
propeptide of type 1 collagen), PICP (C-
terminal propeptide of type 1 collagen), TRAF
(Tartrate-resistant acid phosphatase), PTH
(Parathyroid hormone), PLOD1 (Procollagen-
lysine,2-oxoglutarate 5-dioxygenase 1), ALPI
(Alkaline phosphatase, intestinal), ALPL
(Alkaline phosphatase, liver/bone/kidney),
ALPP (Alkaline phosphatase, placental),
ALPPL2 (Alkaline phosphatase, placental like
2)

Osteoarthritis (OA) Markers:

MMPs, CRPM, C3M, sCOMP, HA, PIIANP,
Col2-3/4, uCTX-1l, MMP-3, uCol2-1 NO2,
sHA, sCTX-Il, sMMP-3, sPIIINP

Senescence associated secretory
phenotype (SASP) factors
p53, p21, p16, Bmi-1, GM-CSF, IL-18, IL-6,
IL-8, IL-10, IFNy, CRAMP, EF-1qa, 4-HNE,
Malondialdehyde (MDA), 3- nitro-tyrosine (3-
NT), TNF-a , NF-kappaB, C/EBP beta




Bevond senescent cells testing!

1.Flow cytometry immunophenotyping including senescent
T-Cell detection:
Rationale: Senescent cell burden has been shown to strongly
correlate with age-related orthopaedic conditions. Furthermore,
targeting and eliminating senescent cells has been shown to
mitigate age-related musculoskeletal decline. Thus, the ability
to accurately detect senescent cells and their associated SASP
factors will dramatically improve our understanding of
individual patients response to treatment and potentially assist
in deciding interventional strategies in the clinic.

2. Luminex multiplexing or SASP profiling: Cell Senescence is a
natural aspect of life. Understanding the various mechanisms that
cause the progressive decline of cellular and tissue function may aid
In developing therapies to delay or treat age-related conditions and
diseases. Luminex technology is a multifunctional liquid phase
analysis platform that can detect key targets of cell senescence
signaling pathway. Advantages of cell senescence signaling
pathway detection:

3. Telomere Length: Length of telomeres correlate with overall
health and aging. They can be considered a measure of 'biological
age.' When telomeres get too short and cells can no longer divide,
they become 'senescent’' and lead to a cascade of events that
accelerate aging. Telomerase is an enzyme that repairs telomeres
and maintains their length. Preliminary studies indicate that you can
influence telomerase and telomere length with diet, lifestyle, and
bioactive botanicals. There are several companies with different
testing methods available. Example:

4.Full Genome Sequencing: Companies like Veritas sequences the
genetic material (https://www . veritasgeneti cs. com/myGenome).
This is a tremendous amount of data, but as our knowledge grows
and we better understand genetic drivers and we can always access
this gene sequence information. Veritas provides reports and key
genes of interest such as ApokE, NOS3, FOX03, MTHFR, COMT,
DAQO, PEMT. This test can be ordered with an alias for anyone who
does not want their test results connected to them for medicolegal or
Insurance reasons.

5. Microbiome testing: Research on the microbiome is exploding. The
microbes that live inside us impact every almost every aspect of health.
This can be very valuable information, especially for people with
otherwise medically unexplained symptoms. It's also an important part of
optimal health. Presence or absence of certain strains of bacteria have
been highly correlated with health outcomes AND can be modulated by

diet, exercise, and supplement (pro-biotics and pre-biotics).
https://www.viome.com/
https://www. onegevity. com/products/gutbio

6. Oura Ring Apple Watch: This tracks a person's steps, calorie burn,
heart rate and heart rate variability, details about sleep, meditation
sessions, body temperature, and overall readiness. This vital information
not only allows us to see how much a person is really sleeping, exercising,
and meditating, but also how their body is responding to changes in diet
and lifestyle. For example, cutting out alcohol and food intake for 3 hours
before bedtime results in measurable improvements in sleep and heart rate

variability metrics. (https:// ourari ng. co m/how-o0 ura-wo rks/)
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DO WE HAVE HEALTHY AGING DRUGS &
SUPPLEMENTS FOR HEALTHY AGING!?

YES
o i A
Emerging research suggests that lithium have anti-aging
effects by influencing key biological processes and offering
neuroprotective benefits Lithium
Creatine may have several anti-aging effects by -y
enhancing cellular energy, protecting against oxidative £ e ”
& stress, and improving physical and cognitive function in @@BV
o older adults S il
I T a7 I W SN
=" Bioidentical hormone therapy (BHRT) as an anti-aging WHAT CAN BHRT
strategy because it uses hormones structurally identical to [tk
the body's own to potentially counteract age-related Be**e'”;jg}f,j;l"jzg
! hormonal declines, reducing risks for age-related conditions | Z
‘ \. such as osteoporosis and cognitive decline.
- - E | 4 ﬁ |
Let’s make the best pills cocktail ‘Ialk ﬂ your dOCtO ‘ b
curcumin Garlic

Astralagus L-Theanine



Aging is Multi-Factorial

Geroscience
Hallmarks of Biological Aging

Genome
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Beyond Senescent Cells Testing

Brain Health Assessment: This testing aims at a
comprehensive 360-degree-approach to optimal brain
health to know individual’s brain's risk factors so that
those factors can be addressed as soon as possible. This
assay could identify what the patient should be taking for
optimal physical and mental wellness and explore which
types of exercise are best for the brain health. This test
could help to plan for healthy meals that is nourishment
to mind, body AND brain.

* NeuroQuant MRI scanning

* Estimated around $S50K per year

* PET scanning for amyloid: Detecting amyloid in

brain is now possible. In those with typical late

onset Alzheimer's, amyloid starts accumulating

decadss before symploms occur. farly €etection MOTION AGE EVALUATION

could be vita | to early intervention. ACF2TF30-A94-4B9T-A9G3-BBCABOF2D21E | 511" | 215POUNDS | (OCTOBER 02, 2020

’ Th|5 teSt Comblned Wlth the NeurOQuant MRI ipRpe Your movement was analyzed and converted info a bt
- . . . 38 motion age based on population norms 34
scan ability would be an incredible thing to offer

people. MOTION AGE VS. BIRTH AGE ‘ m
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No consensus set of biomarkers of biological aging
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s
Linda Hart practicing her golf swing
after few weeks after shoulder
surgery with Dr. Millett

» s /w ‘,,7 Z

Working out every day for
the last 40 plus years
Play Golf, ski

Eat very healthy
(3 meals per day)
Dinner-breakfast 12-14 hours (fasting)

Sleep well ( Melatonin)

Very social life
Works 5 days per week (start at 8:30 am-5 pm)

85-year-old woman

Pr

T R Fisetin
Flax Seed Oil (2)
Ginko-Combo

Glutathione (1,000mg)

Senescent cells result 1 percentile: 99% of people of

= PSP Your MD will make
= Querq

Let’s make the best
pill cocktail

Night
Lithiu
5-Met
MSM

Omeg

o

Ostec i
ul" e

i
i/
|

the final decision

TTTNT T

Rapam, _

S8 - Resveratrol (1,000mg)
_ Taurine (1000mg 1-2xday)

- Turmeric Curcumin w. Bioperine

2 Bioidentical Hormone (Estrogen 4mg
IProgesterone100mg
ITestosterone10mg)

1 Troche (0.125mg CJC 1295; 0.125
Ipamorelin) *Collagen-producing
peptides



Health is Better than Wealth

Wealth management and health management are distinct N W ELL-BEEING 1S YOUR
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fields, with wealth management focusing on financial e GREATEST WEALTH

3

assets and health management on physical and mental
well-being.

However, these two areas are deeply interconnected, as
financial stability can significantly improve health outcomes
by enabling better nutrition, healthcare and reduced stress;
poor health can financially devastate an individual by
increasing medical costs and reducing productivity.

Therefore, the goal for many is not a "versus" scenario but a
holistic approach that integrates both—financial health
supports physical health and vice versa, creating a cycle of
wellness.




Key Takeaways

a

At SPRI, we are focused on aging research, and the goal is to delay aging-related diseases,
including osteoarthritis, osteoporosis, neurodegeneration and cancer

;

Optimizing Patients for Surgery by using anti-inflammatory/fibrotic and mental health care
will impact the clinical outcome of your patients ‘

<
rDying Young As Late As Possible is achievable through a balanced nutrition, exercise, and
drugs/supplement to delay the aging process

Skeletal Muscle Health is paramount for the aging process and Ozempic-like drugs should be
used with caution, as their effects on skeletal muscle health may predispose individuals for
accelerated aging
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Aiping Lu, MD Naoki Nakayama, PhD
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Live better longer.
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Establishment of the Vail Scientific Summit, world-renowned
scientists to fortify collaborations (2015)

2024 9th Annual Vail Scientific Summit

Scientists-Surgeons-Philanthropists-Hospital executive officials-family
members-NIH-DOD-ORS-OREF executive officials
Dr. Lindsey Criswell director of NIAMS, NIH
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VAIL SCIENTIFIC SUMMIT 2024

SPECIAL ISSUE: 4 9hAnnual

VAIL SCIENTIFIC SUMMIT | & ‘Vj"?f;”fcs”jﬁw

WORLD-RENOWNED EXPERTS RETURN TO VAIL TO SHARE
THE LATEST IN REGENERATIVE MEDICINE

Each August, scientists, physicians and
researchers join Steadman Philippon Research
Institute (SPRI) in Vail for the annual Vail
Scientific Summit. Now in its ninth year, the
summit has become an essential event for
experts in regenerative medicine—scientists
not only share their latest research, but also
have the opportunity to collaborate and

meet with other scientists in the field.
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