
© 
20

24
 B

au
ma

n M
ed

ica
l. A

ll R
igh

ts 
Re

se
rve

d. 
DO

 N
OT

 R
ep

ro
du

ce
 or

 R
ed

ist
rib

ute
 W

ith
ou

t W
ritt

en
 C

on
se

nt.

PPX: NEXT-GEN PRP USING AUTOLOGOUS PLASMA-DERIVED EXOSOMES - ALAN J BAUMAN MD

  

UNVEILING PPX:  
[PLASMA PRECIPITATE FRACTION]  

STANDARDIZED AUTOLOGOUS PLASMA-DERIVED EXOSOMES
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Alan J Bauman, MD, ABHRS, FISHRS 

32nd World Congress  
International Society of Hair Restoration Surgery 
Denver | October 17-19, 2024

BEYOND PRP?
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DISCLOSURES
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Alma Lasers 
ZeoScientifix 
Congela/JuveXO 
TrichoLab 
Merck & Co, Inc 
Transdermal LaserCap 

⚠ Off-Label / Non FDA-approved therapies
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Goals & Objectives
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• Regenerative Medicine in Alopecia/Healing 
• PRP Limitations/Concerns 
• Exosomes & FDA 
• Plasma-Derived Exosomes (PPX) 
• PPX Production & Composition 
• miRNA Payload of PPX 
• Conclusion
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Goals of Regenerative Medicine in Hair Restoration
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Hsu YC, Fuchs E; A family business: stem cell progeny join the niche to regulate homeostasis, Nature Reviews Molecular Cell Biology 13, 103-114 (February 2012) doi:10.1038/nrm3272 
Anudeep, TC, et. al. Advancing Regenerative Cellular Therapies in Non-Scarring Alopecia. Pharmaceutics 2022, 14, 612. https://doi.org/10.3390/pharmaceutics14030612

Decreased BMP Bone Morphogenic Protein 

Activation of Wnt pathway 

Accumulation of β-Catenin in Nucleus of HFSC’s  

HF Stem Cell Activation 

Anagen Onset and Proliferation

Complex interaction between mesenchymal and epidermal derived cells
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Regenerative Strategies in Hair Restoration
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Adult Stem/Signaling Cells, MSCs
Adipose Derived Stem Cells (ADSC) 

Nanofat, Stromal Vascular Fraction (SVF) 
Hair Follicle Stem Cells (HFSCs) -    

autologous or cultured 
Bone Marrow Derived 

Perinatal Biologic Tissue
Umbilical Cord Blood/Tissue (WJ) Derived 
Amniotic Fluid Derived 
Placental MSCs 

Peptides & Growth Factors
Ultrasonic Sound Waves
RF Radiofrequency

Pulsed Electromagnetic Fields - PEMF
Photobiomodulation - Laser or LEDs 
Extracellular Matrix

xenograft, allograft, synthetic (PDO) 
Platelet Rich Plasma (PRP/PRF)
Conditioned Media/Secretome

ADSC-CM, hUBC-CM, HF-CM, BM-CM 
Extracellular Vesicles - EVs

Exosomes - newborn foreskin SCs, DPC, 
BM-MSC, Platelet-derived, Autologous 
Plasma Exosomes PPX, Placenta, WJ…  

Hair Follicle Cell Banking, Expansion & 
Multiplication 
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PRP
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Marx RE. Platelet-rich plasma (PRP): what is PRP and what is not PRP? Implant Dent. 2001;10(4):225-8. doi: 10.1097/00008505-200110000-00002. PMID: 11813662.
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PRP in Male  

Androgenetic Alopecia  
Dual Spin 

1.5M Platelets/µl,  
~1.7k Monocytes/µl 

[>11B Platelets, >12k Monocytes in 7.5cc PRP] © 
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BEFORE PRP AFTER 9 MOS

AFTER 9 MOS

AFTER 9 MOS

BEFORE PRP

BEFORE PRP

@DrAlanBauman @DrAlanBauman @DrAlanBauman @DrAlanBauman

@DrAlanBauman@DrAlanBauman
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BEFORE PRP AFTER 12 MOS

BEFORE PRP AFTER 12 MOS

BEFORE PRP AFTER 12 MOS

@DrAlanBauman@DrAlanBauman

@DrAlanBauman @DrAlanBauman

@DrAlanBauman@DrAlanBauman

PRP in Female Androgenetic Alopecia  
Dual Spin 

1.5M Platelets/µl,  
1.7k Monocytes/µl 

[>11B Platelets, >12k Monocytes in 7.5cc PRP]
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@
DRA

LANBAUM
AN

@
DRA

LANBAUM
AN

4 MOS AFTER BAUMAN-PRP™

TRACTION ALOPECIA IN AFRICAN AMERICAN FEMALE

BEFORE BAUMAN-PRP™

PRP in Female Traction Alopecia  
Dual Spin 

1.5M Platelets/µl,  
1.7k Monocytes/µl 

[>11B Platelets, >12k Monocytes in 7.5cc PRP]
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PRP CONCERNS
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VARIABILITY IN PRP PREPARATION 
Phlebotomy Technique, Equipment and Methods can alter the platelet concentration 
Leukocyte Rich vs Poor 
PRP analysis at bedside is costly, lab analysis is unreliable/delayed  

VARIATIONS IN CENTRIFUGATION 
Speed & Duration affects the concentration, purity, and platelet morphology (i.e., damage) 

ACTIVATION METHODS 
Activated (Ca, thrombin), Non-activated, Sonicated 

INCONSISTENT DOSAGE & DELIVERY  
Variations in volume, concentration of PRP 
Depth and Method of Injection 

LACK OF PROTOCOL STANDARDIZATION 
# Sessions, Frequency, Follow-up, Tracking/Measuring, Re-treatment Timing 

UNSTANDARDIZED EQUIPMENT 
Numerous kits, various levels of platelet concentration & quality
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E X O S O M E S
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FDA HCT/P Guidelines                     Exosome Warning Letters

Title 21 CFR 1271.10(a) 

HCT/P: Human Cells, Tissues, & Cellular 
and Tissue-Based Products 

• minimal manipulation 
• cells, nonstructural tissues 
• homologous use 
• adipose, SVF, amnion 
• manufacturer’s objective intent 
• licensing, registration & IND

https://www.fda.gov/media/124138/download  
https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/public-safety-notification-exosome-products  
https://www.fda.gov/news-events/press-announcements/fda-sends-warning-companies-offering-unapproved-umbilical-cord-blood-products-may-put-patients-risk 
Beitzel K, Allen D, Apostolakos J, Russell RP, McCarthy MB, Gallo GJ, Cote MP, Mazzocca AD. US definitions, current use, and FDA stance on use of  platelet-rich plasma in sports medicine. J Knee Surg. 2015 Feb;28(1):29-34. 

“…exosomes used to treat diseases and 
conditions in humans are regulated as drugs…”“…PRP is exempt from CFR 1271.10“ —K Beitzel
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“NEXT GEN” PRP?

WHAT IF…  
Autologous, Standardized cGMP-produced,  

Non-HCT/P Exosome Product…?



PPX
“PATIENT PURE EXOSOMES” 
AUTOLOGOUS PLASMA PRECIPITATE FRACTION  

PLASMA-DERIVED EXOSOMES
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INTRODUCING:  “PPX” 
Autologous Plasma-Derived Exosomes

60cc Phlebotomy 
⬇ 

Transport to Lab 
⬇ 

Screening/Testing for Contaminants/Infectious Agents 
⬇ 

Closed System, cGMP lab process, Minimally-Manipulated 
Ultracentrifugation [300 Billion EVs/ml] 

⬇ 

Lyophilization  
[2 x 2ml vials of PPX ~600 Billion each] 

⬇ 

Transport Back to Clinic 
[7-10 days]  

⬇ 

Reconstituted & Applied (topical or injection) / Same Patient (Autologous)
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300 billion/ml

“PPX” Autologous Plasma-Derived Exosomes 
[Characterization: Purity, Size & Concentration]

60-100nm
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“PPX” Autologous Plasma-Derived Exosomes 
[Characterization: Identity/Markers, Concentration vs PRP]

CD9+ 2.4x concentration of CD9+/
CD63+ Exosomes vs PRP
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PPX Exosome Cargo

Yin et al. Reduced miR-26a and miR-26b expression contributes to the pathogenesis of osteoarthritis via the promotion of 
p65 translocation. Molecular Medicine Reports. 15: 551-558, 2017 Read Count

>300 Bioactive Ingredients: 

proteins, nucleic acids, 
lipids, and metabolites

Top 10  
miRNA in PPX

~100nm

ZE
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Functions of miRNAs in Alopecia

Yin et al. Reduced miR-26a and miR-26b expression contributes to the pathogenesis of osteoarthritis via the promotion of 
p65 translocation. Molecular Medicine Reports. 15: 551-558, 2017 Read Count

Paul S, et al. Current insight into the functions of microRNAs in common human hair loss disorders: a mini review. Hum Cell. 2021 Jul;34(4):1040-1050. doi: 10.1007/s13577-021-00540-0. Epub 2021 Apr 27. PMID: 33908022.

Sujay Paul
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miRNA Cargo in PPX for Alopecia, Inflammation, Healing

Yin et al. Reduced miR-26a and miR-26b expression contributes to the pathogenesis of osteoarthritis via the promotion of 
p65 translocation. Molecular Medicine Reports. 15: 551-558, 2017 Read Count

1. Zheng Y, Nace A, Zheng X, Wagle M, Patel A, et al. Glucocorticoid signaling and regulatory T cells collaborate to maintain the hair follicle stem cell niche. Nat Immunol. 2021;22(6):688-699.  
2. Liu Z, Hu X, Liang Y, Yu J, Li H, Shokhirev MN, Zheng Y. Glucocorticoid signaling and regulatory T cells cooperate to maintain the hair-follicle stem-cell niche. Nat Immunol. 2022 Jul;23(7):1086-1097. doi: 10.1038/s41590-022-01244-9. Epub 2022 Jun 23. PMID: 35739197; PMCID: PMC9283297.https://pubmed.ncbi.nlm.nih.gov/35739197/ 
3. Paul S, Bravo Vázquez LA, Pérez Uribe S, Reyes-Pérez PR, Sharma A. Current insight into the functions of  microRNAs in common human hair loss disorders: a mini review. Hum Cell. 2020;33(3):711-720. https://pubmed.ncbi.nlm.nih.gov/33908022/ 
4. Kazi T, Nagata A, Nakagawa T, Matsuzaki T, Inui S. Dermal Papilla Cell-Derived Extracellular Vesicles Increase Hair Inductive Gene Expression in Adipose Stem Cells via β-Catenin Activation. Cells. 2022 Jan 7;11(2):202. doi: 10.3390/cells11020202. PMID: 35053317; PMCID: PMC8773911. 
5. Wang J, Ma Y, Li T, Li J, Yang X, Hua G, Cai G, Zhang H, Liu Z, Wu K, Deng X. MiR-199a-3p Regulates the PTPRF/β-Catenin Axis in Hair Follicle Development: Insights into the Pathogenic Mechanism of  Alopecia Areata. Int J Mol Sci. 2023 Dec 18;24(24):17632. doi: 10.3390/ijms242417632. PMID: 38139460; PMCID: PMC10743674.

miRNA Hair 
Loss

Wound 
Healing

Inflam-
mation FUNCTION

hsa-miR-16 " # # Regulates cell proliferation and apoptosis, supporting hair follicle 
cycling.

hsa-miR-26a $ # # Enhances dermal papilla cell differentiation and proliferation, boosting 
hair follicle regeneration and new hair growth.

hsa-let-7a/f # $ # Supports stem cell differentiation and maintains the hair follicle stem 
cell niche, preventing follicle miniaturization.

hsa-miR-21 # # # Promotes wound healing and reduces inflammation, improving scalp 
health and helping in immune-related hair loss conditions.

hsa-miR-199a/b $ # # Modulates inflammation and fibrosis, protecting hair follicles from 
damage and enhancing regrowth.

# = Strong evidence 
$ = Moderate evidence 
" = Limited evidence
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PPX Safety & Quality

✓100% natural autologous source
✓Not classified as an HCT/P
✓Non-nucleated, acellular
✓Minimally manipulated
✓Sterile filtered without radiation
✓No cryoprotectant
✓Endotoxin/contaminant testing on all samples
✓Non-Expanded/Non-Cultured
✓Manufactured in a designated clean room 
under cGMP standards
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PPX Hair Growth at 6mos

BEFORE 6 MOS

@DrAlanBauman @DrAlanBauman

Patient H.L.  66M 6mos s/p 2ml PPX injected to Vertex 
  

HMI 42 → 51 (+21%) 
Improvement in Crown/Vertex Coverage 
Thickening/Lengthening of Existing Hair  

AUTOLOGOUS PLASMA PRECIPITATE FRACTION 

PPX (600 BILLION/2ML)

@DrAlanBauman@DrAlanBauman
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PPX Hair Growth at 6mos

@DrAlanBauman

AUTOLOGOUS PLASMA PRECIPITATE FRACTION 

PPX (600 BILLION/2ML)

Patient H.L.  66M 6mos s/p 2ml PPX injected to Vertex 
  

HMI 42 → 51 (+21%) 
Improvement in Crown/Vertex Coverage 
Thickening/Lengthening of Existing Hair  

@DrAlanBauman

BEFORE 6 MOS

@DrAlanBauman
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Regulatory & Standardization Considerations

1. PPX, like platelet-rich plasma, (blood taken from an 
individual and then given back to the same individual) 
is not an HCT/P* under 21 CFR Part 1271, because  
PPX is an autologous blood product. 

2. Because PPX meets the requirements for an 
exemption, as defined in 21 CFR 1271.15(b), is not 
subject to FDA’s regulations in 21 CFR Part 1271.  
NO FDA pre-market approval is required for PPX. 

3. PPX is processed in the United States utilizing 
rigorous standards of cGMP production in accordance  
with AATB** and FDA 21 CFR 1271.  
PRP has no standardization.

CFR - US Code of Federal Regulations  
* HCT/P - Human cells, tissues, and cellular and tissue-based products 
**AATB - American Association of Tissue Banks.
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PRP vs PPX

PRP (PLATELET-RICH PLASMA) PPX (PATIENT PURE X)

POTENCY " Lower concentration of bioactive molecules.
# Higher concentrations of exosomes, miRNAs, 
and bioactive molecules, may have stronger 
regenerative capacity.

CONSISTENCY
" Non-standardized preparation, may lead to 
inconsistent product/results depending on 
technique.

# Standardized under cGMP, ensuring reliable, 
more consistent production/outcomes.

SAFETY
" Contains cellular material, which may trigger 
immune reactions or inflammation.

# Acellular product, reducing the risk of 
immune response and inflammation.

PREPARATION
# Quick and easy to prepare in-office with 
centrifugation.

" Requires lab processing (7-10 days), adding 
complexity.

STORAGE
" Must be used immediately; no storage 
options.

# Lyophilized product can be stored for later 
use, offering flexibility.

REGULATORY
# HCT/P exempt. No pre-market approval 
needed.

# HCT/P exempt. FDA-compliant production, 
no pre-market approval needed. Injectable.

COST # More affordable, widely available.
" Higher cost due to specialized processing 
but may offer superior therapeutic value.
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Thank You!
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      @DrAlanBauman

SCAN TO 
CONNECT!


