


REGENERATIVE MEDICINE

Muse Cells vs. MSCs
The next frontier in stem cell therapy — exploring why Multilineage-differentiating Stress-Enduring (Muse) cells are emerging as the elite choice in next-
generation regenerative science.
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The Case for a Better Stem Cell

Where MSCs Fall Short

Mesenchymal Stem Cells (MSCs) — sourced 
from bone marrow, fat, and umbilical cords — 
have dominated regenerative medicine for 
decades. Proven safe, they can differentiate 
into bone, cartilage, and connective tissue. 
But their therapeutic range is limited.

Enter Muse Cells

Muse cells (Multilineage-differentiating 
Stress-Enduring cells) are a rare adult stem-
cell subpopulation — roughly 1–5% of MSCs — 
first identified around 2010. Small in number, 
but enormous in therapeutic potential.
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KEY DIFFERENTIATORS

What Makes Muse Cells Different?
Muse cells are pluripotent-like — capable of becoming nearly any cell type in the body — yet 
they carry none of the tumor risk associated with embryonic stem cells or iPSCs. Their safety 
profile has been confirmed across multiple clinical studies.

Migrate to Damage

Guided by S1P distress signals released by injured tissue

Integrate On-Site

Physically engraft at the target site via phagocytosis-driven repair

Replace Lost Cells

Directly become the missing cell type — not just paracrine support

Immune Invisible

HLA-G expression confers immune privilege — no HLA matching needed
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Muse Cells vs. MSCs: Side-by-Side
Across the metrics that matter most for durable tissue repair, Muse cells demonstrate a meaningfully broader therapeutic prof ile.

Feature Muse Cells MSCs

Potency Pluripotent-like Multipotent

Tumor Risk None None

Homing to Injury Guided by S1P signals Often trapped in lungs

Immune Profile HLA-G–mediated privilege Moderate tolerance

Tissue Integration High (phagocytosis-driven) Low (paracrine only)

Repair Duration Long-term Short-term support

MSCs are not inferior — they remain effective for specific indications. Muse cells simply offer a broader therapeutic range acro ss more 
challenging conditions.
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How Muse Cells Work Smarter

1. They Go Where 
Healing Is Needed

Muse cells detect S1P, a 
distress signal from 
damaged tissue, and 
migrate directly to the injury 
site. In a heart attack model, 
Muse cells reached the 
heart and persisted for 
weeks, improving function — 
while MSCs typically stall in 
the lungs after IV infusion.

2. They Become the 
Missing Cells

Through phagocytosis-
triggered differentiation, 
Muse cells engulf apoptotic 
debris and read local signals 
— then transform into the 
exact cell type needed. In 
stroke models, they became 
neurons and restored motor 
function.

3. They're Immune-
Invisible

HLA-G expression shields 
Muse cells from immune 
attack. In clinical trials, 
patients received 
unmatched donor Muse 
cells without rejection — no 
immunosuppressants 
required. Cells survived and 
repaired tissues for months.



CLINICAL EVIDENCE

Real Results in Real Conditions
Muse cell therapy has now been tested across a growing range of human diseases — with consistent safety and early efficacy signals across every 
program.

 Heart Disease
In a 2020 Japanese first-in-human trial (CL2020), 3 STEMI  patients 
received IV Muse cells. LVEF improved by >10 percenta ge points at 12 
weeks — no arrhythmias or safety issues observed.

 Stroke
A 2023 randomized controlled trial showed 40% of Muse-treated 
patients achi eved func tional independence (mRS ≤2) at 12 weeks vs. 
10% on placebo. At one year, 68% responded vs. 37.5%.

 Spinal Cord Injury
In a Phase 1 multicenter trial, 10 cervical SCI patients received a single 
IV infusion. Improvements in motor sc ores, daily living, and quality of 
life were reported — no surgery required.

 ALS
A 2023 Phase 2a trial with 6 monthly Muse infusions showed a slower 
ALSFRS-R decline in 3 of 5 patients. Safe and well-tolerated across a ll 
12 months of follow-up.
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Muse Cell Exosomes: Healing Without the Cells?

The Next Frontier: Cell-Free Therapy

Muse cells also release potent healing molecules — 
opening the door to therapies that deliver 
regenerative benefit without administering live 
cells.
Studies show the Muse secretome can reduce 
inflammation, prevent apoptosis, and promote 
tissue regrowth in heart, brain, and skin models — 
potentially making regenerative medicine more 
accessible and less invasive.

Exosomes

Tiny vesicles carrying RNA and proteins that instruct surrounding tissue 
to repair

Secretome

A blend of cytokines and growth factors that reduce inflammation and 
prevent cell death
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Broad Applications. Singular Precision.
Unlike conventional MSC therapy, Muse cells are being validated across five major therapeutic domains — with a consistent goal of rebuilding 
what's broken, not just managing symptoms.

Cardiology

Myocardial infarction and heart failure — 
homing directly to infarcted tissue to 
regenerate muscle

Neurology

Stroke, ALS, and spinal cord injury — 
differentiating into neurons and modulating 
neuroinflammation

Dermatology

Chronic wounds and genetic skin disorders — 
accelerating epithelialization and tissue 
closure

Autoimmune

Leveraging immune-modulatory properties 
to calm dysregulated inflammatory 
responses

Organ Repair

Liver and kidney injury — paracrine and 
integrative repair in preclinical and early 
human models
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Safety Profile & Current Status

 No Tumor 
Formation

Observed across multiple 
long-term animal and 
human models

 No Immune 
Rejection

Even in HLA-mismatched 
allogeneic recipients across 
all published trials

 Durable 
Persistence

Cells survive and function in 
the body for months post-
infusion

 Ethical Sourcing

Extracted from adult bone 
marrow or umbilical cord 
tissue — no embryonic 
origin

Where the Science Stands

Muse cell therapies are still investigational. Multiple Phase 1/2 trials 
are completed or ongoing — primarily in Japan. The strongest 
controlled evidence to date comes from the 2023 stroke RCT 
(n=35). Key gaps remain:

• Large-scale Phase 3 replication is needed across all 
indications

• Manufacturing yield and scalability remain technical 
bottlenecks

• Long-term follow-up data beyond 12 months is limited
• No FDA approval has been granted to date

The evidence base is building steadily. The most rational 
stance is selective optimism — closely tracking Phase 2/3 
readouts and manufacturing advances.
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LO OKING AHEAD

The Right Stem Cells for the Right Future
For patients and physic ians, Muse cells offer something traditional MSCs cannot deliver: smarter navi gation, deeper integration, stronger functional 
recovery, and lower immune risk.

The future of regenerative medicine isn't just about stem cells. I t's a bout the right stem cells. Muse cells a re showing us what that future looks like — 
and it's powerful.

01

Watch Phase 2/3 Readouts
Stroke, MI, and ALS trials wi ll provide the next 
decisive proof points for efficacy at scale

02

Track Manufacturing Progress
Improved Muse cell yield and scalable expansion 
protocols are the key commercial unlock

03

Monitor Exosome Therapies
Cell-free delivery using Muse-derived exosomes 
may redefine accessibility in regenerative 
medicine

Muse cell therapies a re still  investigational and not FDA-approved. Early clinical results are promising, but large-scale controlled trials are 
required before regulatory approval. Stay informed. Stay curious. Watch this space.
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