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What do Exosomes?

Comminication

Transport molecules

Transfer of genetic materials

Cross barriers (eg. blood-brain)

Regulate the immunological response



Stem Cell vs Exosome
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MISEV2018; Raposo & Stoorvogel 2013; Kalluri & LeBleu 2020



Precision Biomarkers for Early Disease 
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Kumar et al. 2024, Melo et al. 2015



Therapeutic Applications

Drug delivery

siRNA, miRNA, chemotherapeutics

Immunotherapy

DC-derived exosomes

Regenerative medicine

OA, wound healing, nerve repair



Autologous vs Allogenic 
Feature Autologous Exosomes Allogeneic Exosomes References

Source Patient’s own cells (e.g., blood, 

MSCs, dendritic)

Donor-derived cells (e.g., 

MSCs, umbilical cord)

El Andaloussi S, et al.2013

Immunogenicity risk Very low (self-derived; minimal 

immune response)

Possible risk of immune 

reaction or alloreactivity

El Andaloussi S, et al.2013

Manufacturing scalability Limited; individualized 

preparation, time-consuming

Easier to mass-produce; 

scalable 'off-the-shelf' product

Lener T, et al. 2015

Standardization Difficult due to patient variability Higher; possible batch-to-batch 

reproducibility

Lener T, et al. 2015

Clinical application Personalized medicine, cancer 

vaccines, niche cases

Regenerative medicine (OA, 

wound healing), broader use

Yáñez-Mó M, et al. 2015

Advantages Immune-compatible, 

personalized

Scalable, cost-effective, widely 

applicable

Reiner AT, et al. 2021

Disadvantages Expensive, labor-intensive, not 

scalable

Potential immunogenicity, 

donor-related variability

Kordelas L, et al. 2014
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MSC Derived Exosomes’ Therapeutic

Applications
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Fei Tan et al., 2024 , Mingming Zhang et al., 2022, Hu et al., 2021, Shaoyang Ma et al., 2022
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Common Regenerative Indications



Disease Area Intervention Follow-up Duration Key Outcomes

Diabetic Foot Ulcer Topical MSC-exosome

(weekly × 4 weeks)

20 weeks (~5 months) Accelerated wound closure, reduced 

inflammation, enhanced re-

epithelialization

Chronic Wound Healing Pilot study (6-week treatment) 4–6 weeks Early signs of faster granulation & 

epithelial repair

Acne Scar (Dermatology) Adjuvant to fractional CO₂ laser 12 weeks (~3 months) Better scar remodeling, faster 

recovery, reduced erythema

Androgenetic Alopecia Exosome scalp injections 3–6 months Increased hair density & thickness; 

long-term durability unknown

Théry C, et al. 2018 , Chen P, et al. 2022, Zhang X, et al. 2022, Kim JH, et al. 2023, Andia I, et al. 2022, Xu R, et al. 2023 

Other Regenerative Indications



Potential Applications of Exosomes in 

Neurodegenerative Diseases







Recent 

Clinical 

Trials of 
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Therapies



Liang et al., 2021

Engineering Exosomes for Targeted Drug Delivery
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The Devil's Advocate



Challenges and Limitations

Isolation & characterization

Dosing & administration routes

Long-term safety data

Regulatory uncertainty

Manufacturing scalability



What’s Next for Exosomes?

• Synthetic / Designer

• Exosome-Mimicking Nanotechnology

• Standardization and Regulatory Pathways

• AI + Exosome Big Data

• Exosomes as “Cell-Free Factories”

• Exosome Banking & Off-the-Shelf

Therapies

• Integration with Space & Extreme 

Medicine



Key Take-Home Messages

✅ From Cells → Cell-Free

Exosomes carry the therapeutic essence of stem cells with lower risks
(tumorigenicity, rejection, engraftment).

✅ Translation is Coming

Early clinical trials in wound healing, cardiac repair, neuroregeneration,bone, 
cartilage, muscle and tendon repair show real promise.

✅ Engineering = Breakthrough

Designer vesicles, scalable GMP production, and integration with biomaterials
will unlock routine therapies.

✅ Future Vision

Exosomes will not replace regenerative medicine, but reshape it into cell-free, 
programmable precision therapies.
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“Exosomes are not the end of cell therapy, but the beginning
of cell-free regenerativemedicine.”


