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Goals of Regenerative Medicine in Hair Restaoration
Complex Interaction between mesenchymal and epidermal derived cells

Decreased BMP Bone-Morphogenic Protein
Activation of Wnt pathway

a Early telogen Telogen to anagen transition | ACCLJmLHatiOﬂ Of B-Catehih N NUCleUS Of HFSC,S
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BMP6. HF Stem Cell Activation

Anagen Onset and Proliferation
Dermal BMP4

hbroblasts f | Bulge
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FGF7,FGF10,. |, P FGF7, FGF10,
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Adipocyte
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Subcutaneous BMP?Z
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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/pharmaceutics 14030612
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Regenerative Strategies In Hair Restoration
Pulsed Electromagnetic Fields - PEMI-

Adult Stem/Signaling Cells, MSCs

Adipose Derived Stem Cells (ADSC) Photobiomodulation - | aser or L EDS
Nanofat, Stromal Vascular Fraction (SVF)  Extracellular Matrix
Hair Follicle Stem Cells (HFSCS) - xenograft, allograft, synthetic (PDO)

autologous or cultured

Bone Marrow Derived Platelet Rich Plasma (PRP/PRF)

Perinatal Biologic Tissue Conditioned Media/Secretome

Umbilical Cord Blood/Tissue (WJ) Derived ADSC-CM, hUBC-CM, HF-CM, BM-CM

Amniotic Fluid Deriveo Extracellular Vesicles - EVs
Placental MSCs Exosomes - newborn foreskin SCs, DPC,
BM-MSC, Platelet-derived, Autologous
Plasma Exosomes PPX, Placenta, WJ...

Peptides & Growth Factors

Ultrasonic Sound Waves

Hair Follicle Cell Banking, Expansion &
RF Radiofrequency Multiplication
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PRP In Male

Androgenetic Alopecia
BISEEIR=]s]lg
1.5M Platelets/pl,
~ 1.7k Monocytes/pl

[>1 1B Platelets, > 12k Monocytes in /.5cc PRP]
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PRP in Female Androgenetic Alopecia

BISEEIR=1sllg
1.5M Platelets/pl,
1.7k Monocytes/pl
|>1 1B Platelets, > 12k Monocytes in /.5cc PRP]
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PRP in Female Traction Alopecia
BISEEIR=]s]lg
1.5M Platelets/pl,

1.7k Monocytes/pl
[>1 1B Platelets, > 12k Monocytes in /7.5cc PRP]
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PRP CONCERNS

VARIABILITY IN PRP PREPARATION
Phlebotomy Technigue, 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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FDA HCT/P Guidelines

GUIDANCE DOCUMENT

Regulatory Considerations for Human Cells,
Tissues, and Cellular and Tissue-Based

Exosome Warning Letters

Public Safety Notification on Exosome Products

t Shav = [mal

Products: Minimal Manipulation and
Homologous Use

Guidance for Industry and Food and Drug Administration Staff

December 6, 2019

The Food and Drug Administration (FDA) 1s informing the public, especially

DECEMBER 2017 patients, health care practitioners, and clinics, of multiple recent reports of

serious adverse events experienced by patients in Nebraska who were treated
with unapproved products marketed as containing exosomes, These reports

were brought to the agency's attention by the Centers for Disease Control and

Title 21 CFR 1271.10(a)

HCT/P: Human Cells, Tissues, & Cellular
and Tissue-Based Products Thereare currntly no FDA-approved exosome producs. Cetan clnics

+  minimal manipulation e A i e e U e R
» cells, nonstructural tissues
+ homologous use
+ adipose, SVF, amnion
+  manufacturer’s objective intent
 licensing, registration & IND

Prevention, SINONE others, and the ;t}»’,t‘m'ir.'\ worked with the Nebraska

Department of Health and Human Services, FDA is carefully assessing this

situation along with our federal and state partners.

“stem cell” products, are now also offering exosome products to patients.
They deceive patients with unsubstantiated claims about the potential for
these products to prevent, treat or cure vanous diseases or conditions. They
may claim that they these products do not fall under the regulatory
provisions for drugs and biological products — that 1s simply untrue. As a
general matter, exosomes used to treat diseases and conditions in humans
are regulated as drugs and biological products under the Public Health

Service Act and the Federal Food Drug and Cosmetic Act and are subject 1o

premarket review and approval requirements.

“ ..exosomes used to treat diseases and
conditions in humans are regulated as drugs...”

“...PRP is exempt from CFR 1271.10” —K Beitzel

https://www.tda.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/tda-sends-warning-companies-ottering-unapproved-umbilical-cord-blood-products-may-put-patients-risk

Beitzel K, Allen D, Apostolakos J, Russell RF, McCarthy MB, Gallo GJ, Cote MP, Mazzocca AD. US definitions, current use, and FDA stance on use of platelet-rich plasma in sports medicine. ] Knee Surg. 2015 Feb;28(1):29-34.
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“"PATIENT PURE EXOSOMES”

AUTOLOGOUS PLASMA PRECIPITATE FRACTION

PLASMA-DERIVED EXOSOMES




IN T RODUCING: .“F’PX”
Autologous Plasma-Derived Exosomes

60cc Phl‘ebotomy

Transpo;t to Lab

Screening/Testing for Contiaminants/lnfectious Agents

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

Lyophilization

[2 X 2ml vials of PPi( ~6000 Billlon each]

Transport Back to Clinic

[ /-10 days]
3

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

© 2024 Bauman Medical. All Rights Reserved. DO NOT Reproduce or Redistribute Without Written Consent.
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“PPX" Autologous Plasma-Derived Exosomes
[Characterization: Purity, Size & Caoncentration|

Nanoparticle Quantification

Average Nanoparticie

Nanoparticle Trocking Analysis by Nanosight NS300 Concentration

to guantify the nanoparticie fraction

I=10"

Nonopartole Saze Distnbuton

210"

10"

‘. N0 SO0 200 40 00 0 e 0 e Lot

PPX

ZEQO Scientifix, Inc.
ZEQ Scientifix; Inc.

SERSLY

60-100Nnm 300 billion/ml]
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“PPX" Autologous Plasma-Derived Exosomes
| Characterization: ldentity/Markers, Cancentration vs PRP]

Exosome Concentration

Extracellular Vesicle
ldentification

CD9-CD63 ELISA Analysis quantifies the
concentration of exosomes in PRP vs PPX™

2.36 Fold

X%k

Exo Dot immunofluorescent
analysis reveals the presence
of Extracellular Vesicles

(CD9+) in PPX™

1500

'}
E
L
:
8
0
2
s
a
O

PRP PPX P-value: *<0.01

ZEQ Scientifix; INc.

ZEQO Scientifix, InC.
© 2024 Bauman Medical. All Rights Reserved. DO NOT Reproduce or Redistribute Without Written Consent.

CD9+ 2. Ax concentration of CD3S+/
CDB3+ Exosomes vs PRP
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PPX Exosome Cargo

>300 Bioactive Ingredients:

poroteins, nucleic acids,
lIp1ds, and metabolites

MmENA

Top 10
MIRNA Inh PPX

hsa-mir-16
nsa-mir-26b
nsa-let-7f hsa-
mir-223 hsa-
let-7a hsa-
mir-21 hsa-
mir-199a hsa-
mir-199b hsa-
mir-26a hsa-
mir-142

Chaperone

© 2024 Bauman Medical. All Rights Reserved. DO NOT Reproduce or Redistribute Without Written Consent.

ZEQO Scientifix, Inc.

Read Count

~100nm
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Currentinsight into the functions of HUMAN CELL

Fumctions of mMIRNASs in Alopecia ot incannelREEE .

disorders: a minireview

Review Article | Published: 27 April 20218

Volume 34, pages 1040-1050,(2021) Cite thas article

Current insight into the functions of microRNAS In common human hair loss disorders: 3 mini review

[fiiten L.onsent.

Sujay Paul [, Ivan Licona-Vazquez, Francisco |. Serrano-Cano, Natalia Frias-Reid, Carolina Pacheco-
Dorantes, Surajit Pathak, Samik Chakraborty & Aashish Srivastava

tmiR-1250
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Vilamee D
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tet Jolacie
:
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DNA RNA protein ‘
database of specific instructions functional product
instructions N -
- ) Mats follicle
2.7}
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WpeeTVLOS

Oer—wd canda :
microRNA VV

regulators

Fg. 2 maRNAs dysregulation and thewr mmplications in AGA. MIR. and TGHF-b leads o0 the AGA pathogenesis. While i (2b), 1t has
NAs are sigmficantly dysregulated in humass and mice affectod ny been shown that upregulaton of MIR-1235b idedats vitamun D recep
AGA. (2a) shows that miR-2Z2Z1 and muR- 1060 are wpecgulaled n or (VODR) i mice bair folhicies, promoting dair fodliche seppression
human dermal pagulla cells sad inhibit malupie target peolesns, such Thereloee, 1L is sugpestiad (hatl these isferacthions mapht capiain AGA
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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.
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MIRNA Cargo in PPX for Alopecia, Inflammation, Healing

- Hair | Wound | Inflam-
mIRNA Loss | Healing | mation FUNCTION

hsa-miR-16 » P - Reg_ulates cell proliferation and apoptosis, supporting hair follicle
cycling.
a a Enhances dermal papilla cell differentiation and proliferation, boosting

hsa-miR-26a

hair follicle regeneration and new hair growth.

o Supports stem cell differentiation and maintains the hair follicle stem
cell niche, preventing follicle miniaturization.

hsa-let-7a/f -

hsa-miR-21 » . a Promotes wound healing and reduces inflammation, improving scalp
health and helping In Immune-related hair loss conditions.

= o Modulates inflammation and fibrosis, protecting hair follicles from
damage and enhancing regrowtnh.

hsa-miR-199a/b

® = Strong evidence
@ - Moderate evidence
™ = Limited evidence

© 2024 Bauman Medical. All Rights Reserved. DO NOT Reproduce or Redistribute Without Written Consent.

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. LiuZ, 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 Vazquez 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
5

. 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 3-Catenin Activation. Cells. 2022 Jan 7;11(2):202. doi: 10.3390/cells11020202. PMID: 35053317; PMCID: PMC8773911.
. 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/{3-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.
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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

© 2024 Bauman Medical. All Rights Reserved. DO NOT Reproduce or Redistribute Without Written Consent.
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PPX Hair Growth at Bmaos

n-g Patient ure X. 5

5

@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
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PPX Hair Growth at Bmaos
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Patient H.L. 66M 6mos s/p 2ml PPX injected to Vertex

AUTOLOGOUS PLASMA PRECIPITATE FRACTION

PPX (600 BILLION/2ML)

HMI| 42 - 51 (+21%)
Improvement in Crown/Vertex Coverage
Thickening/Lengthening of Existing Hair
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Regulatory & Standardization Considerations

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

PPX iIs an autologous blood product.
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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 127/1.

NO FDA pre-market approval is required for PPX.
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3. PPX s processed in the United States utilizing |
rigorous standards of cGMP production in accordance
with AATB** and FDA 21 CFR 127/1.

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, miRNAsSs,

and bioactive molecules, may have stronger
regenerative capacity.

CONSISTENCY

“ Non-standardized preparation, may lead to

inconsistent product/results depending on
technigue.

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

SAFETY

“ Contains cellular material, which may trigger
iImmune 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.

™ Must be used immediately: no storage

™ Lyophilized product can be stored for later

STORAGE options. use, offering flexibility.
™ HCT/P exempt. No pre-market approval = HCT/P exempt. FDA-compliant production,
REGULATORY needed. Nno pre-market approval needed. Injectable.
COST ® More affordable, widelyavailable. Higher cost due to specialized processing

but may offer superior therapeutic value.
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