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Polytrauma in Military Service Me

Curr Phys Med Rehabil Rep (2019) 7:323-332
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Human Adipose-derived Stem cells

We isolated and characterized hASC Transp e
for use in regenerative medicine: e ey
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Regenerative ability of adult hum
stem cells (hASC)

Problems with infusion of stem cells: Proliferate and differentiate into several phenotypes.

US Patent 9,822,539
US Patent 10,857,187
US Patent 12,016,884B2
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Exosomes are nanovesicles (25-12C
adult human adipose ste


https://doi.org/10.3389/fonc.2023.1138142

Characterization of hASC exosomes

The small extracellular vesicles (sEV) are characterized as exosomes usi
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LncRNAs are packaged into hASC e
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ECIS Wound Healing assay:
RNA cargo drives exosomes’ repair function
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MALAT1 and GASS drive the repair ab
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LncRNA GAS5 and MALAT1 con
hASCexo drive regeneration an

Topical application
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ncRNA GAS5 and MALAT1 co
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Topical application
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LncRNA GAS5 and MALAT1 co
hASCexo drive regeneration
Topical application: RN
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Intranasal delivery of hASC Exosomes In a
model

Dr. Bickford
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hASC Exosomes

Human adipose
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Caveats for exosomes usage

Preserve
Exosomes

Protects integrity
of exosomes

Storage temps at -80 °C, Reproducibility

-20°Cor4°C Wu et al, 2021.

Storage of exosomes:

-80°C for 3 months, but expect 10-20% degradation
-20°C for 2 months, but expect 10% degradation
4°C for 1 week, but expect 5% degradation




Translating Discovery and |
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US Provisional Patent number: 2023/0398155 A1

Store and carry exosomes in lyop
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Advantages:
* Store at room temperature

. biomedicines [’ﬁl\n\l‘y

Article

Lyophilized Small Extracellular Vesicles (sEVs) Derived from
Human Adipose Stem Cells Maintain Efficacy to Promote
Healing in Neuronal Injuries

* Inclusion in first-aid kits, on battlefie

* Integrated into clinics

Brianna Jones 2, Rekha Patel !, Bangmei Wang ?, Theresa Evans-Nguyen 2 and Niketa A. Patel **#)

! Besearch Serviae, |A. Hakey Veterans Hospital, Tampa, FL 33612, USA; brianna jones28va gov (B.L)
nibeta patel@va gov (NAP); rkha patell@va gov (R); bangrnet wangiiva.gov (BW)



Lyophilized exosomes stored for 2
room temperature maintain st
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¢ US Provisional Patent number: 2023/0398155 Al

Lyophilized exosomes stored for z montnsa
room temperature maintain biological
activity
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Efficacy of lyophilized exosome
room temperature in vivo

* Open wound model
* TBI model



Lyophilized hASC exosomes efficacy in DPM-cc
wounds
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e\ y. Lyophilized hASC exosomes efficac

: sEV Open Field - “ N Tissue

......... Baseline EBST Treatment EE)BS;’ NO/NP W SR E .4. Harvest

o Behavior Days 183 Day 7 ay Days 12-13 S HEEE WS- == Days 19820
|

4 mm diameter | | N
Stereotaxic cranlectoray Day -1 DCClo Radial Arm Water Maze |~ |
o - ay Days 14-18
-2 mm anteroposterior ' : :
-2 mm mediolateral EBST Males
sapryed frozenxo T30

Depth =-0.95 mm # ® TBI Exo-40x10%6 p

HEE s« H @ O

EBST Males - A . A\ 1 I‘\

## p<0.01 VS SHAM
** P<0.01 VS TBI SHAM

Swing Bias

Swing Bias

Swing Bias

20+ Lesion Volume Males
¢ . Sham+PBS 8x10°
18+ -+ M: Sham+PBS a Familiarization Novel Object Novel Place
- # M: Sham+exo E 6%10°- Nov:l:laoe Males
o -+ M: TBI+PBS © a
+ M:TBl+exo Shomssey g : 10 EBST Mal
£ 3 4‘109_ » 1= ales
144 23 é 0.5 Lyophilized Exosomes
w e & Y9 -+ M-Sham
(=]
12- ‘B 2%10°- w8 + M-TBI+PBS
TeispBs | 3 %E 0.0 P i #H# -+ M-TBI+Exo
10 T T T T 0- £ g
4 ! pay1 Dpay3 !Dpayo 8 o &
CCl Exo IN K a 2 #H# p<0.01 vs Sham
@Day7 TBI+SEV é@& = oy
& -1.0 7] p<0.01 vs TBI
! *%
EBST Females e &
2
v
20- -* F: Sham+PBS 8%10°- akk &
= F: Sham+Exo - A 1.0- Novel Place Females
18- + F: TBI+PBS E x [—|**
-+ F: TBI+Exo ° 56’(10 3 ° s L EBST Females
164 2 g £051 . . Lyophilized Exosomes
: *
E 3 4x10° xS s « F-Sham
23 [
14- i Z 2 0.0 -« F-TBI+PBS
5 2x10%] E ; a + F-TBI+Exo
R 3 $ -0.5- s
12 - 2 . 'E, ## p<0.01 vs Sham
10 5 0 5 ** p<0.01 vs TBI
T T T T -1.V T T T T w
4 | pay1 Day3t pays & & S &8
x X
ccl Exo IN & & & &

4 . s % . ‘\0 XN A So
@Day7 & &« <




Conclusions

* Exosomes derived from human adipose stem cells provides
regenerative approach to treat wounds and significantly im
TBIl and wound healing.

* Lyophilized hASC exosomes are viable and maintain effica
and TBI.

* The lab is a pioneer in this field of research and has in
storage and transport of exosomes to bring the tech
battlefields.
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