
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

Affiliate Faculty, Department of Clinical Sciences, College of 
Veterinary Medicine & Biomedical Sciences, 

Colorado State University

Professor, 
Duquesne University College of Osteopathic Medicine

Professor of Orthopaedic Surgery, 
University of Pittsburgh School of Medicine

Professor of Orthopaedic Surgery, 
Miller School of Medicine, University of Miami



Talk Outline
Who We Are & What We Do at The Steadman Clinic & 
Steadman Philippon Research Institute

Optimizing Patients for Surgery in 2025

Healthy Aging Program: Dying Young as Late as Possible

Skeletal Muscle Health and the Implication of Ozempic-like 
Drugs for Aging-Related Disease and Conditions



Linda/Mitch Hart Steven/Mary Read Mary-Sue/Mike 

Shannon 
Shear Family Foundation Ann Smead & 

Michael Byram

George/Rose 

GillettDavid/Ellie

Rubenstein

Donna Giordano

NIAMS 1R21 AR072870

NIAMS 1R21 AR073509

NIAMS 1R01 AR065445

NIAMS 1R21AR075997 

NIAMS 1R21AR074132

NIAMS UG3 AR077748-01 RMIP

NIAMS 1R01 AR077045

NIAMS 1R21 AR079075

NIAMS 1 RO1 AR083471

NIA 1R44AG090114

DoD N00014-18-RFI-0014

DoD N000014-21-S-B001

DOD USAMRAA “HT9425—25-1-0916” 

Colorado’s Advanced Industries 

(AI) Accelerator Program Award

Match Federal Funding and 

Philanthropy!

Borgen Family 

Foundation
Monica SassonCrown Family 

Foundation



Scott Tashman, PhD
Principal Investigator

Director of Biomedical Engineering 
and Imaging

Grant Dornan, MS
Director of Center for Outcomes 
Based Orthopaedic Research and 

Chief Biostatistician 

Collin Smith, PhD
Biomotion and BME

Marc Philippon, MD
Chairman

Aiping Lu, MD
Principal Investigator and Program 

Director of Muscle Repair & Stem Cell 
Biology

Xueqin Gao, MD, PhD
Principal Investigator and Program 

Director of Bone & Cartilage Biology and 
Tissue Engineering

Ping Guo, PhD
Principal Investigator and Program Director 

of Genetic and Cellular Engineering

Naoki Nakayama, PhD 
Principal Investigator and Program Director of 

Stem Cell Engineering and Cartilage 
Regeneration

Johnny Huard, PhD
Chief Scientific Officer

Director of Center for Regenerative & 
Personalized Medicine

Dan Drawbaugh
Chief Executive Officer (CEO)

Alex Brady, MS
Manager of Robotics & Engineer

Justin Hollenbeck, MS
Biomechanical Research Engineer

Greta Gohring, BS
CRPM (exosome therapeutic)

SPRI Executive Team & 
Science Leadership 

Chloe Barton
Senior Trials Coordinator: 

Recruitment, Protocol 
Activities, Regulatory 

Compliance

Joana Roder, PhD
Clinical Trial, Biostatistician

Artificial Intelligence/Machine Learning

Sara Robinson, MS
Clinical Trials Coordinator

Anna-Laura Nelson, PhD
Bone Repair and Regenerative 

Therapeutics

Lee Jones
Chief Operating Officer (COO)
Steadman Philippon Research 

Institute





Snapshot of the SPRI footprint

TMI-Fort 
Collins, CO

SPRI-Vail

Frisco, 
CO

Edwards, CO
Basalt/Aspen, Opening April 2022



Translation & Clinical 

Studies

Basic Science &

Technology Development

Our Vision at the Steadman Philippon Research Institute:

Overcome The Academics Dilemma

Steadman Clinic, Vail, Colorado
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IMPROVE
ORTHOPAEDIC 

CARE

TSC
(surgeons)

Biomechanics/Robotics

• Understanding anatomy
• Evaluating procedures 

and devices

Computational Imaging/movement 
biomechanics

• Loading effect on full body movement
• In vivo joint & tissue function
• DARI Motion analysis system

Biomotion/ Imaging

• Assessing tissue structure

• Monitoring healing and/or 
degeneration

• Whole-body performance

Outcomes Based 
Orthoapedic Research

• Patient-focused outcomes 
assessment

• Predictive Modeling, Artificial 
Intelligence/Machine Learning

Regenerative Medicine

• Biomarker assessment
• Strategies for advanced healing & 

tissue regeneration
• Blocking fibrosis
• Reducing inflammation
• Promoting angiogenesis 

Clinical Trials

• Testing interventions in 
patients

• Institutional Review 
Board (IRB)

• Compliance with FDA



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

University of Pittsburgh (1996-2015), UTHealth & SPRI (2015-2019); SPRI (2019—)
Gene Therapy, Stem Cells, Tissue Engineering, Regenerative Medicine, Orthobiologics

• Chief Scientific Officer & Director of Regenerative Medicine, Steadman Philippon Research Institute 
• Associate Faculty, Clinical/Biomedical Sciences, Colorado State University, Fort Collins, CO
• 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
• 488 manuscripts published (peer-reviewed journals)
• 45 patent applications 
• Over 1000 abstracts presented at national/international meetings
• Over 100 awards: Kappa Delta Awards (2004, 2018), OREF Clinical Research award (2023), AOSSM: 

Cabaud (2000, 2019);  Aircast (2003); Excellence (2019)
• Honorary Doctorate Degree, University of Quebec, Rimouski, Canada
• Over 50 federal grants (NIH, DOD, MDA, OREF, ….)
• 5 current NIH grants; 3 DOD contracts
• 6 current FDA approved & DOD/NIH sponsored clinical trials
• Over 150 invited lectures to national and international meetings
• Johnny Huard, PhD; Google Scholar: 

• Citations: 52399; h-index: 120; i-10-index: 417



SPRI’s Regenerative & Translational 
Medicine Program

Biologics
Regenerative Medicine 

Approaches

Therapeutics Animal modelling

Tissue Repair after Injury, 
Disease & Aging

• Adult stem cells 
• Muscle stem cells
• Adipose stem cells
• Bursa stem cells
• PDGFR+ cells
• IPS cells

• OrthoBiologics
• Platelet-Rich 

Plasma
• Bone Marrow 

Concentrate

• Gene therapy
• CRISPR-CAS9 gene 

editing technology
• Exosomes/vesicles
• Coacervate
• Microspheres
• PA nanofibers
• Magnetic 

nanoparticles

• FDA-approved drugs 
• Telomerase activity
• Senolytic drugs
• Senomorphic drugs
• mTOR inhibitors

• Rapamycin
• Metformin

• Anti-fibrotic 
agent/microfracture

• Anti-angiogenic agent 
for OA

• Dystrophic mice
• Mdx, dKO

• Progeria mice
• Z24, ERCC mice

• Wild-type mice
• Parabiosis/Pregnancy
• Super-healer 

(MRL/MpJ)

• Microfracture
• Osteoarthritis model
• Ligament 

reconstruction



Platelet Rich Plasma

Bone Marrow aspirates

The global orthobiologics market is 

expected to reach USD 6.87 Billion in 
2025

Recommendations for development of 
high-quality multicenter clinical trials to 

strengthen the evidence behind 
orthobiologics!



ProofPoint Biologics (PPB) Orthobiologics
The Steadman Clinic

ProofPoint Biologics: Who we are 

Johnny Huard PhD

Chief Scientific 

Officer

Thos Evans MD

Medical Director

Talena Williams, DMsc

VP of Clinical 

Operations

Jeff Christiansen PhD

Laboratory Manager

Shelbi Green

Technician

Jo Ann Baldwin

Technician
Amanda Caruso

Technician

Ako Gomilla Platt

Technician

Logan Martin

Technician

• ProofPoint Biologics (PPB) Laboratory is CLIA and COLA accredited and service-line of 

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. 

• Supports evidenced Based clinical trials initiated by SPRI.

• Developing a database of patient biologics parameters that can be correlated with 

patient outcomes, demographics and comorbidities.

3,000 orthobiologics injection in 2024 at the 
Steadman Clinic!. 90% PRP 10 % BMAC



PRINCIPAL INVESTIGATORS: JOHNNY HUARD, PHD, PETER 
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ARMANDO VIDAL, MD, LESLIE VIDAL, MD, JON GODIN, MD, SCOTT 
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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

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

Basic & Preclinical Research Clinical Research & Application

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

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

ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION

DOD 2022: 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

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  

RETROSPECTIVE DESIGN: THE PURPOSE OF THE STUDY 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

NIH 1RO1AR077045-01A1: 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-β 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..

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) # N00014-18-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. 



• At 6 months after ACLR, PRP and BMAC treatments 
led to less muscle weakness and increased load 
bearing in the ACLR knee

• At 12 months, no differences between groups

• No difference between PRP and BMAC in any 
measurement

• PRP and BMAC led to accelerated recovery of knee 
function after ACLR

Prospective Evaluation of  Platelet Rich 
Plasma (PRP) and  Bone Marrow 
Aspirate Concentrate (BMAC) 
Treatments to Accelerate Healing 
After ACL Reconstruction

From: Colin  Smith and Scott Tashman

Stem cell banking: Single harvest 

with BMAC storage for multiple 

injections will allow re-injection of 

BMAC after 6 months

Development of approaches to improve 

Bone marrow stem cells banking

Johnny Huard PI

Colorado’s Advanced Industries 

(AI) Accelerator Program Award

Our results suggest that the freezing process does not

negatively affect the function of MSCs from BMAC for

cartilage repair. These findings support the potential

future applications of a single harvest with BMAC storage

for multiple injections, thereby enhancing the tissue repair

capabilities of BMAC.

Hematopoietic stem cell injection for reconstitute the bone 
marrow of leukemia patients

NO CELLULAR EXPANSION



Optimizing Orthopaedic Surgical Outcomes
Optimizing surgical tools Optimizing surgical techniques How about optimizing your Patients?

How about optimizing your Patients in 2025!



A key initiative of the regenerative medicine 
laboratory, in coordination with our ongoing clinical 
trials, is to optimize patients for Stem Cell 
Transplantation
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We’ve already begun 
investigating how drug like 

losartan & supplements like 
Fisetin may enhance outcomes

Now we are looking at updating 
protocols to further optimize 

surgery

• Take Fisetin for 
one month to 
eliminate 
senescent cells 
(less 
inflammation)

Pre-Surgery

• BMAC (bone marrow 
stem cells) injection to 
delay OA

Surgery
• Take Cozar or 

Losartan for one 
month to block 
fibrosis after 
surgery

Post-Surgery

Proposed Optimization Protocol
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These new protocols put the 
patient at the center—looking at 
ways to provide the best possible 

outcomes before, during and 
after surgery

These new initiatives are already being studied 
with our Regenerative Medicine Innovation Project 
(RMIP) clinical trial, with plans to add the banking 

component in the future—a transformative 
approach to patient recovery

• Take Fisetin for 
one month to 
eliminate 
senescent cells 
(less 
inflammation)

Pre-Surgery

• Use Stem Cells from bone 
marrow aspirate during 
surgery

• 25% freeze for future use; 
remainder injected back to 
patient during surgery

• No cellular expansion 

• FDA approved

• affordable

Surgery
• Take Cozar or 

Losartan for 
one month to 
block fibrosis 
after surgery

Post-Surgery

Harvesting and Banking your stem cells while 
you are undergoing your surgery at the 

Steadman Clinic!



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

Johnny Huard contact PI, Scott Tashman & Marc Philippon (Co-PIs)
NIH-RMIP: 1 UG3 AR077748-01

TREATMENTS (combined with bone marrow aspirate 
concentrate [BMAC): 
• Senolytic agent (Fisetin) prior to stem cell harvesting 

and after BMAC injection to eliminate  senescent 
cells/inflammation 

• Anti-fibrotic agent (Losartan) to reduce Fibrosis and 
improve the benefit of BMAC for OA patients

4 arms: 
• BMAC alone (25 patients)
• BMAC + Losartan (25 patients)
• BMAC + Fisetin (25 patients)
• BMAC + Losartan+ Fisetin (25 patients)

Achieved original target enrollment of n=100 by 
January 11, 2023

• Target date: 4/1/2023

Key clinical trial statistics:
Approximately 80% of clinical trials are delayed or 

closed because of problems with recruitment. 

What are the most significant technical, operation and scientific 
challenges that you have experienced during the trial?

Sex & Minority Recruitment

Achieved Minority Recruitment Goals Using the Following Measures:
➢ Recruitment area was expanded beyond Eagle County
➢ Translated all patient facing materials into Spanish
➢ Retained interpreters on-site for consenting and baseline visits
➢ Retained permanent staff fluent in Spanish
➢ Recruited via radio ads, newspaper and social media, and tv spots 

with established local community member

This require an integrated interdisciplinary approach with a combined 
effort of the  DSMB, IRB, Hospital executive and etc.

60 males and 60 females have been enrolled

Pause recruitment in the middle of the trial  to enroll minority (Hispanic 
participants) which has increased to 31%
• Original target: Based on the population of Eagle County alone. 



NRS Average Pain IN RMIP enrolled patient – Preliminary Internal Use –
data and analysis still to be verified
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Reductions indicate less pain

UNBLINDED DATA
FIS 1 = subjects receiving FIS level 1
FIS 2 = subjects receiving FIS level 2
LOS 1 = subjects receiving LOS level 1
LOS 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 ≥3 
or ≥4, others suggest that scores of 1–4 are mild, 5–6 
are moderate, and 7–10 are severe.

From Dr. Joana Roder & Grant Dornan

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
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Thousands of MSCs
In BMAC fraction.. not 

millions

Only about 0.001-0.01% of the cells in 
the bone marrow are MSCs

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

Johnny Huard contact PI, Scott Tashman & Marc Philippon (Co-PIs)
NIH-RMIP: 1 UG3 AR077748-01

What are the most significant technical, operation 
and scientific challenges during the trial?

1.56  billions exosomes (extracellular 
vesicles) per ml of serum

• Exosomes are naturally occurring, nano-sized 
biological vesicles released by cells that act as 
delivery vehicles for proteins, lipids, and genetic 
material like mRNA and microRNA to other cells…..

• This communication can influence nearby and 
distant cells by transferring bioactive molecules that 
trigger various effects, such as promoting tissue 
repair….



Can exosomes be used to delay osteoarthritis? 



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

• SPRI launched two new clinical trials that began enrollment in 2024: a new 
spine clinical trial with Dr. Gill and a total knee clinical trial with Dr. Kim

• Additionally, SPRI is collaborating with Vail Health on 3 additional clinical 
trials: mental health (2) and cancer (1)

• SPRI completed enrollment for 3 DOD funded clinical trials and the results 
are being analyzed

• SPRI completed enrollment ahead of schedule for the NIH-funded 
Regenerative Medicine Enrollment Project and the results are being 
analyzed



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 
demonstrated:

•Positive impact returning 
key biomarkers to base 
level

•Minimal lung fibrosis in 
patients treated with 
Losartan

•Tremendous potential for 
further cancer research

Lung fibrosis 
observed in 

Cancer Patients 
treated with high 

radiation and 
placebo 

No  fibrosis observed 
in  Cancer Patients 

treated with 
low/high radiation 

treated with 
Losartan 



Optimizing Surgical Outcome Research Program 

Before Surgery

AI & ML Predictive Model for 
musculoskeletal Repair

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

Stem Cell Banking

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

mRNA Technology for 
musculoskeletal Repair

Xuqing Gao MD/Ph.D

Healthy Aging drugs and 
supplements

Xuqing Gao (MD/Ph.D

Program Director

Crispr Cas9 SMART stem cells 

Naoki Nakayama Ph,D, Program 
Director

Exosomes Therapeutics

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

Directors

Computational modeling

Movement biomechanics and 

dynamic imaging

Dr. Tashman, Smith

Fibrosis chronic inflammation 
Research Program

Dr. Ping Guo Program Director

Novel Imaging & Motion 
analyses

Scott Tashman Ph.D and Colin 
Smith Program Directors

Behavioral health Innovation 
Center, Mental Health Program

Dr. Charles Raison, Chris Lindley, 
Barry Sandler

Mental Health Research Program
Chloe Barton, Sara Robinson, Luz 

Thede, David Kuppersmith

Inducible Pluripotent Stem 
cell technology

Naoki Nakayama Ph,D, Program 
Director

Pre-During-Post Optimizing Surgical 
Outcome

During Surgery After Surgery

Exercise Mimetics and Skeletal 
Muscle health

Aiping Lu, PhD, Program Director

Regenerative Pre-habilitation Regenerative During Surgery Regenerative Re-habilitation

Personalized Medicine

Biomarkers, genetic analyses
J Huard, Barry Sandler

Blood Flow Restriction
Howard Head Vail Health



VH-SPRI Behavioral Health Studies
VH BHIC enrolled many participant into 
the CHILL'D Study on 5/30/24. The first  
subject completed the protocol follow-
ups on 6/18/24. Now they have many 
patients enrolled. The SPRI CRPM lab 
has processed samples received for 14  
subjects and has stored them for future 
analyses.

VH BHIC is continuing to screen 
individuals for study enrollment.

CHILL’D Study - Approved

Cold and Heat Investigation to Lower Levels of Depression (CHILL’D)

Program Director: Charles Raison, MD, Johnny Huard Ph.D

PI: Barry Sandler, DO

Medically healthy adults currently experiencing depressive 
symptoms is randomized to receive either a single Whole Body 
Hyperthermia (heat therapy) treatment or a Whole Body 
Hyperthermia treatment followed by a cold water plunge. 

CRPM will perform senescence and biomarker analyses at the 
following timepoints:

 Baseline (pre-intervention)

 Baseline (post-intervention)

 1 week post-intervention

 2 weeks post-intervention

Sauna and cold plunge, 
a practice known as 
contrast therapy, shows 
promise for treating 
depression and anxiety 
by regulating stress 
hormones, boosting 
feel-good 
neurotransmitters like 
norepinephrine and 
serotonin, and 
improving sleep and 
mental clarity

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

5 patients



Preoperative depression and anxiety negatively impact surgical 
outcomes in female patients undergoing major surgery

• Depression significantly worsens 
surgical outcomes by increasing 
the risk of complications, such as 
infections, delirium, and 
readmissions, and can also 
prolong recovery and lead to 
poorer functional recovery and 
patient satisfaction

• 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



Healthy Aging

Changing Lives by Keeping People Healthy/Active

Evidence Based Medicine / Patient Centered Care

Personalized 
Medicine
Biomarkers

Aging 
Inflammatory

Fibrotic
Disease

Diet
Eat Healthy

Balanced diet

Caloric Restriction

Intermittent
Fasting

Lifestyle

Stay active

Exercise

Sleep
Reduce stress

Stay connected
No smoking
No drinking

Regenerative 
Medicine

Stem Cell 

Banking

Stem Cell 

Therapy

PRP
Exosomes

Drugs

Metformin

Rapamycin
Senolytics

Telomerase 
Activity
Exercise 
mimetics

Comprehensive Healthy Aging 
concierge medicine



The Hallmarks of Aging

Paul Robbins
U. Minnesota

Johnny Huard  Vail, Colorado

Laura Niedernhofer
U. Minnesota

James Kirkland 
Mayo Clinic/Cedars-Sinai Medical Center

John Cooke
Methodist Inst. Houston

Healthy Aging Program
Regenerative Medicine & Drugs/supplements

Eric Verdin
Buck Institute

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

Cancer Neurodegeneration OsteoarthritisCardiovascular  disease

Senescence-associated secretory 
phenotype (SASP)



SPRI now has definitive scientific evidence that Fisetin 
reduces senescent cells and age-related serum biomarkers

Our team investigated a large cohort (175) of healthy 
and osteoarthritic patients to test the impact of 
senolytic therapeutics; elevated cellular senescence was 
confirmed in osteoarthritis (OA) patients

Through this research, the SPRI team now believes they will 
be able to detect changes in blood following senolytic 
therapy, which may lead to the prediction of age-related 
orthopaedic decline

Our team believes this research may be clinically pertinent
for quantifying cellular senescence and determining its role 
in OA progression

Aging Cell. 2024 May; 23(5): e14113. Published online 2024 

May 6. doi: 10.1111/acel.14113

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11113632/
https://doi.org/10.1111%2Facel.14113


Healthy Aging Program Personalized Report

After fisetin treatment



Telomere Length
Telomere is a region of repetitive DNA sequences at the 

end of a chromosome. Each time a cell divides, the 

telomeres become slightly shorter.  

Telomere length is a potential biomarker of aging, as it 

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

Telomerase is an enzyme that increases the length of telomeres, the 
protective caps at the end of chromosomes.

Telomerase
Longer telomeres are considered a strong indicator of high 

telomerase activity, as telomerase is the enzyme primarily 

responsible for lengthening telomeres,

These values are above 

99th percentile for age 

group. 99% of people of 

the same age as shorter 

telomere and lower 

telomerase activity!



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

In adults 50% of cells are 
good with rejuvenation/ 
regenerative potential

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

rejuvenation potential

Prenatal 
Period

Childhood Adolescence Adulthood Aged-old

Stem cells depletion/ 
exhaustion during the 
aging process

De Barros S et al. Mol. Ther. (2013);Kuhn H.G. et al. Neuroscience (1996) ; Molofsky A.V. et al. Nature (2006); Huard J et al. Nature Commun. 2012 



Pregnancy as a 
natural form of 

parabiotic pairing

2014-2018

Parabiotic pairing 
between normal 

and old or 
diseased mice

2014-2017

Stem cell depletion 
during aging

2011-2015

Blocking angiogenesis 
is required for the 

repair of non-
vascularized tissues

2012-2014

Promoting 
angiogenesis for 

tissue repair

2011-2014

Origin of MDSCs, 
mechanisms of actions

2007-2009

Isolation of human 
MDSCs & clinical 
trials with human 

MDSCs

2006-present

Regenerative medicine 
with MDSCs

Mid 2000s

Isolation of muscle-
derived stem cells 

(MDSCs)

Late 1990s –

early 2000s

20 years of work at the University of Pittsburgh UTHealth & SPRI: 2015 - present

Normal MDSPCs

Progeroid MDSPCs
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5x105 young stem cells 

injected into 17-day-old 

progeroid mice

Paul Robbins Laura 
Niedernhofer

ERCC1-XPF is a DNA repair endonuclease
•Nucleotide excision repair 
•Interstrand crosslink repair
•Double-strand break repair

Deficiency in humans causes progeria

Niedernhofer LJ et al. Nature 

(2006) 444; 1038-43 

ERCC-/- mice

Lavasani M. et al. Nature Commun. 2012, Jan 3, 3;608

Progeria mice

Song M et al. Stem Cell Res. & Therapy 4:33; 2013



The development of novel stem cell banking modalities:

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



During in vitro expansion, stem cells acquired Hallmarks of Aging!

Hallmarks of Aging

Treat your patients with 
senolytics (fisetin, 

quercetin…) Before 
harvesting stem cells!



Why Stem cells become dysfunctional
during the aging process?

Young old

Stem cells

Growth factors

Anti-fibrotic
Epigenetic

Drugs

Metformin

Rapamycin
Senolytics



Why Stem Cells get exhausted/depleted with Aging



mTOR inhibitors (Rapamycin & Metformin) rescue 

stem cells from exhaustion/depletion



• Transient rapamycin treatment can increase lifespan and 

healthspan in middle-aged mice. Elife. 2016 Aug 23;5. pii: e16351. Bitto A1 et 

al. 

• Rapamycin fed late in life extends lifespan in genetically 

heterogeneous mice. 
Nature. 2009 Jul 16;460(7253):392-5. Harrison DE et al. 

Rapamycin (m-TOR inhibitor) 

Treatment to  Delay Aging

Treat your patients with 
M-TOR inhibitors

Metformin, Rapamycin
Before harvesting stem 

cells!

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

age-related 
conditions 

A diabetes 
medication that 

costs 6 cents a pill 
could be a key to 

living longer

https://www.ncbi.nlm.nih.gov/pubmed/?term=Harrison%20DE%5bAuthor%5d&cauthor=true&cauthor_uid=19587680


Diet

Caloric Restriction

Intermittent Fasting
Ketogenic Diet

Longo et al. Cell Met. 2015

mTOR inhibitors (diet) 

rescue your stem cells 

and make you live 

longer and healthier…



A combinatorial approach to provide Personalized 
Healthy-Aging Therapy

Diet

Drug
LS

RM

LS

RM
Drug

Diet

LS

Drug

Diet

RM

Diet

Caloric Restriction

Intermittent Fasting
Mediterranean diet

Lifestyle(LS)

Aerobic Exercise

Angiogenesis
Sleep

Regenerative 
Medicine (RM)

Stem Cell Banking

Stem Cell Therapy

PRP
Exosomes

Drugs
Supplements

Metformin

Rapamycin
Senolytics
Losartan

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

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.

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

Cartilage, a connective tissue in joints, is also 
affected by skeletal muscle activity and can 

contribute to joint 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

Skeletal muscle health is a significant 
predictor of anterior cruciate ligament 
(ACL) reconstruction 
outcomes. Quadriceps strength, in 
particular, is a strong indicator of 
patient-reported function and return-
to-sport success.

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

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 Maybe 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

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

• 2,882 have been completed

• 680 are currently recruiting

• 138 trials funded by NIH

• 98 trials funded by other agencies, like 
DoD

Many trials focus on symptomatic relief 
rather than slowing or reversing disease 

progression

Few treatments have proven more 
effective than common 

analgesics/NSAIDs

No disease-modifying osteoarthritis 
drugs (DMOADs) have demonstrated 
clinical trial efficacy or achieved FDA 

approval

Many clinical trials for osteoarthritis (OA) have 
focused on drugs that target the joint directly, 

particularly for pain management. These include 
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. 
All of these drugs target the joint! Maybe it is time to look at drugs that target other musculoskeletal tissues



Semaglutide

Improving Skeletal Muscle Health to Improve Bone & Joint Health

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

Creatine supplementation can be beneficial for 
skeletal muscle health, particularly when 
combined with resistance training, and may help 
in muscle growth, strength, and recovery. It can 
also be beneficial for older adults, helping to 
maintain muscle mass and function as they age 
and reduce sarcopenia

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), while effective for weight 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

Reducing skeletal muscle mass will predispose to osteoporosis and osteoarthritis!

Ozempic prescriptions 

for non-diabetic 

individuals increasing by 

700% from 2019 to 2023.

One-third of Ozempic 

prescriptions today go 

to non-diabetic 

individuals

Adding exercise and creatine to Ozempic may help preserve muscle mass, 
which is a key component of a safer and more effective weight loss journey



CAN WE MEASURE BIOMARKERS OF AGING

YES



Personalized medicine for Healthy Aging!
Sarcopenia Markers:

Myostatin, Myokine (Irisin), 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-α

Osteoporosis Markers:

BTM (bone turnover marker), CTX (C-

terminal telopeptide of type I collagen), NTX 

(N-terminal telopeptide of type I collagen), 

ICTP (C-terminal cross-linked telopeptide of 

type I collagen), PYD (pyridinoline), DPD 

(deoxy-pyridinoline), PINP (N-terminal 

propeptide of type 1 collagen), PICP (C-

terminal propeptide of type 1 collagen), TRAP 

(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-II, MMP-3, uCol2-1 NO2, 

sHA, sCTX-II, sMMP-3, sPIIINP

Senescence associated secretory 

phenotype (SASP) factors

p53, p21, p16, Bmi-1, GM-CSF, IL-1β, IL-6, 

IL-8, IL-10, IFNγ, CRAMP, EF-1α, 4-HNE, 

Malondialdehyde (MDA), 3- nitro-tyrosine (3-

NT), TNF-α , NF-kappaB, C/EBP beta



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 ApoE, NOS3, FOX03, MTHFR, COMT,

DAO, 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-o ura-wo rks/)

Beyond senescent cells testing!

http://www/
http://www/
http://www/
http://www/


DO WE HAVE HEALTHY AGING DRUGS & 
SUPPLEMENTS FOR HEALTHY AGING?

YES

Rapamycin

Dasatinib

Quercetin

Metformin

Fisetin

Cozar (losartan)

nicotinamide-mononucleotide (nmn)

navitoclax

resveratrol

curcumin

Nicotinamide Riboside

EGCG is a natural green 

tea extract

NT2 Collagen

CoQ10

Crocin

L-Theanine
Garlic

RhodiolaAstralagus

Elysium

Melatonin

Alvespimycin

Talk to your doctorLet’s make the best pills cocktail

Emerging research suggests that lithium have anti-aging 

effects by influencing key biological processes and offering 

neuroprotective benefits

Creatine may have several anti-aging effects by

enhancing cellular energy, protecting against oxidative 

stress, and improving physical and cognitive function in 

older adults

Bioidentical hormone therapy (BHRT) as an anti-aging 

strategy because it uses hormones structurally identical to 

the body's own to potentially counteract age-related 

hormonal declines, reducing risks for age-related conditions 

such as osteoporosis and cognitive decline.



Aging is Multi-Factorial



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 $50K per year

• PET scanning for amyloid: Detecting amyloid in

brain is now possible. In those with typical late

onset Alzheimer's, amyloid starts accumulating

decades before symptoms occur. Early detection

could be vita l to early intervention.

• This test combined with the NeuroQuant MRI

scan ability would be an incredible thing to offer

people.

Beyond Senescent Cells Testing



Senolytics
Proteomics

Genetics

Biomechanics
& Strength

Outcomes 
Prediction

Recommendations for 
Healthy Aging

Disease risk
MACHINE
LEARNING

Healthy Aging Program moving toward a 
comprehensive concierge medicine



85-year-old woman
Senescent cells result 1 percentile: 99% of people of 

the same age as higher number of senescent cells
Telomere Length result 1 percentile : 99% of people of 

the same age as shorter telomere length
Stem cell banked 10 years ago
Stem cell infusion 5 years ago

Let’s make the best 

pill cocktail

Morning

Choline

Dermal Repair Complex (2)

NMN (4) 

Provigil (1-2xday)

Quercetin (500mg) (3)

Saffron Extract/ Crocin (177mg) (2) 

Spermidine or Primeadine

Taurine (1000mg 1-2xday)

TRUNiagen PRO (1000mg) (2)

½ Bioidentical Hormone (Estrogen 4mg 

/Progesterone 100mg /Testosterone 

10mg)

Night

Metformin (1000mg)

Aminoplex

Ashwagandha

B Complex 100 (incl B-6-

100mg,k B12-100mcg 

DFE)

Bacopa

Biotin

BPC 157 Pure

COQ-10

D-3 (2,000 IU)

DHEA

Fisetin

Flax Seed Oil (2)

Ginko-Combo

Glutathione (1,000mg)

Night (con’t)

Lithium Orotate (5mg)

5-Methyl Folate (incl Folate-1,667mcg ) 

MSM

Omega 3

Osteo Bi-Flex

P-5-P

Quercetin (500mg)

Rapamycin (1mg)

Resveratrol (1,000mg)

Taurine (1000mg 1-2xday)

Turmeric Curcumin w. Bioperine

½ Bioidentical Hormone (Estrogen 4mg 

/Progesterone100mg 

/Testosterone10mg)

1 Troche (0.125mg CJC 1295; 0.125 

Ipamorelin) *Collagen-producing 

peptides

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)

Linda Hart practicing her golf swing 
after few weeks after  shoulder 

surgery with Dr. Millett

Your MD will make 

the final decision



Health is Better than Wealth

Wealth management and health management are distinct 
fields, with wealth management focusing on financial 
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

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

Dying 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



Ping Guo, PhD Xueqin Gao, MD. PhD Aiping Lu, MD Naoki Nakayama, PhD

Kimi Kataoka, MD

Anna-Laura Nelson. PhD

Matthieu HuardGreta Gohring

Scott Tashman, PhD

Alex Brady, MS

Justin Hollenbeck

Colin Smith, PhD

Steve Atherton

Joanna Roder, PhD Grant Dornan, MS

Marilee Horan, MPH Karen Briggs, MPH Ashley Perrigaud Alyson Speshock, MPH Alexa Dietrich

Kristin Morgan

Shivani RaoKeegan Leach Alex Alessi Britney Force

Tyler Perleberg

Lee Jones

Madi Blankenship, PhD Charles Ho, PhDChloe BartonShintaro Mukohara,  Keisuke Nakayama, MD, PhD 

Taylor Calibo, MS

Sara Robinson

Marcos Rascon

THANK YOU!!!

Charles Huard



SPRI Collaboration & Partnership

Dr. Ashok Shetty

Dr. Eric Verdin

Dr. Herbert Kasler

Dr. Akos Gerencser

Dr. Sylvain Cardin

Dr. Bing Wang

Dr. Tamara Alliston

Dr. Brian Feeley

Dr. Francis Hornicek

Dr. Lee Kaplan

Dr. Thomas Best

Dr. Dimitrios Kouroupis

Dr. Anthony Griswold

Dr. Joshua Hare

Dr. Paul Robbins

Dr. Laura Niedernhofer

Dr. John Cooke

Dr. Bruno Peault

Dr. Yadong Wang

Dr. Michael Zuscik

Dr. Krishnendu Roy
Dr. William Murphy

Dr. Mark Markel

Dr. Samuel Stupp

Dr. James Kirkland

Dr. Chris Evans

Dr. Nicole Ehrhart

Dr. Lon Kendall

Dr. Jeremiah Easley

Dr. Kirk McGilvray

Dr. Ben Gadomski

Dr. Katie Sikes

Dr. Stuart Tobet

Dr. Kelly Santangelo

Dr. Patricia Hardenbergh

Dr. Julie Barone

Dr. Susan Bukata

Dr. Ramesh Papanna

Dr. Mikhail Kolonin

Dr. Vihang Narkar

Dr. Farshid Guilak

Dr. Charles Raison 

Chris Lindley MPH,MS,MBA

Drs. J. Kauffman 

Dr. Jenn Elliott, 



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



“The idea is to die young
as late as possible.”

—Ashley Montagu
anthropologist

Thank You
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