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Platelets help Stop Bleeding =2 Improve Survival
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How do Platelets stop Bleeding (Hemostasis) ?
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Microfluidic Demonstration of Platelet Effects in Clotting
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Platelets are Critical....but Never Sufficiently Available

Platelet Transfusion in the clinic : AABB 2014 U.S. National Platelet Inventory and Transfusion
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Work <-> Life “Convergence”

I/0 Blood Loss per time range on right.
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Complications: postpartum hemorrhage QBL 3255




Bio-inspired Synthetic Platelet Design

Platelet-mediated Mechanisms in Hemostasis
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Secretory SP (S-SP)
SynthoPlate loaded with therapeutic
agents to mimic platelet secretion for
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Procoagulant SP (P-SP)
SynthoPlate surface-modified with
phosphatidylserine to mimic platelet-
mediated thrombin amplification
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SynthoPlate (SP)
Lipid Nanoparticle decorated with
peptides that mimic platelet’s adhesion
and aggregation mechanisms
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Generation | Synthetic Platelet: SynthoPlate (SP)

Hemostasis SynthoPlate mediated
Adhesion and Aggregation

Injured Blood Vessel
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SP mimics Platelet Adhesion and Aggregation Properties

Adhesionto

SP Mechanism of Action

= SP binds to ‘'VWF + collagen’ at

Kinetics comparable to natural platelets.

» SP does not itself activate resting
platelets, nor does it inhibit the
activation of platelets.

» SP has enhanced binding to activated
platelets, improving aggregation.
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SP Rescues ‘Platelet Hemostatic Response’ in Whole Blood

Microfluidics (5000 sec™! shear rate) T-TAS PL-Chip
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|.V. SP is Highly Effective in Treating Traumatic Hemorrhage

Rat Liver Laceration Rabbit Polytrauma Model (Liver + Spleen injury)
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SP can be Delivered |.O. (Evaluation in Rat Model)

Isoflurane
Anesthesia
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= Cavity packed
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SP Hemostatic Efficacy and Safety in Preclinical Models

SP reduced blood Mouse model of FeCls;-induced thrombosis
loss by SP Saline

Species Model

Mice Throrl-sgc;r;’i)npzenﬁgo(rl]\/inDose) 73% Z':
oo | T vy | %
Mice Tail Transect(ilci;m IiDnO;/\e/\)/F Knock-out 67% go_ Oz — :Z
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Rats Liver Laceration (10 Dose) 43% SNE S

Non-GLP Single DRF Tolerability Studies

Rabbits Hemodilution + Kidney Incision 539, m MTD

(IV Dose)
Sprague Dawley

Up to 60 mg/kg and 10 mg/min

Rabbits Polytrauma (IV Dose) 48% Rats
NZ White Rabbits Up to 25 mg/kg or 25 mg/min (>250X

Ear Incision in Thrombocytopenia 349 higher than PAD)
0
(IV Dose) Beagle Dogs Up to 4 mg/kg and 30 mg/min

Rabbits




SP does not activate Endothelial Cells

A. Analysis of VE-Cadherin on endothelial cells
Non-activated EC EC + Lyo-SP EC + TNF-a
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SP as a Hemostatic Force Multiplier in Plasma
Model: Hemodilution (HD 1:1)
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SP as Hemostatic Component in Whole Blood Analog (WBA)
'DARPA S 2 Microfluidics in Human Whole Blood

Fresh Whole Blood (FWB)

50:50 FWB: Normal Saline (NS)

50:50 FWB: Stored Whole Blood (SWB)

Erythromer, EM SynthoPlate, SP Freeze-dried
(RBC-mimicking (Platelet-mimicking Plasma
nanoparticle) nanoparticle) (FDP)

};haima Teleflex:

therapeutics

50:50 FWB: Whole Blood Analog (WBA)



Bio-inspired Synthetic Platelet Design

Platelet-mediated Mechanisms in Hemostasis
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Generation lll
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SynthoPlate loaded with therapeutic
agents to mimic platelet secretion for

targeted drug delivery

Generation Il

Procoagulant SP (P-SP)
SynthoPlate surface-modified with
phosphatidylserine to mimic platelet-
mediated thrombin amplification

Generation |

SynthoPlate (SP)
Lipid Nanoparticle decorated with
peptides that mimic platelet’s adhesion
and aggregation mechanisms
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Fully synthetic; Donor-independent; Scalable; Lyophilizable; Immunosilent; Species-agnostic; Cost-effective




Generation Il Synthetic Platelet: Procoagulant SP (P-SP)

SynthoPlate (SP)

Non-cleavable
PEG spacer

+----CBP

Modery-Pawlowski et al. Biomaterials. 2013
Anselmo et al. ACS Nano 2014

Shukla, Hickman et al. JTH. 2016

Dyer et al. J Acute Trauma. 2018

Hickman et al. Sci Rep. 2018

Srinivasan et al. JTACS 2024

Procoagulant SynthoPlate (P-SP)

FMP =====~ >
_____ Non-cleavable
DSPE——we— PEG spacer
DSPCmmmmm=m poex
Cholesterol =—=—- 4 v I o 2 B PS
[ y4———=PCP
f:tﬁ:it:': —— FR 4==== Cleavable
PCP PEG mask
+-—-==CBP
VBP == mmmm -
Science Translational Medicine ===
BESEAREH ARTIELE 4T f X in 'E-" B O =

Platelet-mimicking procoagulant nanoparticles aug-
ment hemostasis in animal models of bleeding

Sekhon et al. 2022, PMC9179936




P-SP Exposes PS triggered by Plasmin to Amplify Thrombin

Procoagulant Platelets in Hemostasis

Fibrinogen (Fg)

Fibrin
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P-SP Mechanism of Hemostatic Activity
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P-SP Can Rescue Coagulation in Platelet Dysfunction Setting

Thrombin Generation Assay

= TCPR

TCP,, + SP
~ TCP,, + P-SP

Fluorescence (AU)

40
Time (Minutes)
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P-SP Reduces Bleeding in Mouse TCP and Rat Trauma Model

Tail-bleed in Thrombocytopenic (TCP) Mouse Traumatic Liver Laceration in Rats
ek K
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/x\ 100007
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Sekhon et al. Science Trans Med. 2022




P-SP Rescues ‘Fibrin Kinetics’ in CypD -/- Mice

CP or :Let;(ba:(ljlil:; * CypD” + CPs (n=6 injuries/3 mice)
P-S  (Platelets,Fibrin) e - CypD’- + P-SPs (n=10 injuries/4 mice)

Sy g

B) 4x108- C) 4x107 - e
2 > .
7] — W
c 2 3x107 "
2 9 o
A Cyp D-/- Mouse £ |=
€ —
) CypD--+ CPs > g 2x107
00:00:00.000 wd m
K c
) ‘T 1x107
© 2
A i

0 75 150 225 300 0 75 150 225 300
Time (sec) Time (sec)
D) . E) . F) 1100
Platelets -4 o X
2 L g- *%k% PS
(") —_— 9
CypD-- + P-SPs o 6- G 3- . o 8x10
00:00:00.000 w
£ 4+ ns g 2- =
o ® o® ’5 _§ 4%x109- °
£ c ™
27|t sl = | 2x10°
© o ®® ole E _f_
~ [ J
%0 : 0-— : 0-— :
CPs P-SPs CPs P-SPs CPs P-SPs
Platelets o : : I :
- = P-SP rescues hemostatic fibrin in CypD -/- mice

Unpublished



Bio-inspired Synthetic Platelet Design

Platelet-mediated Mechanisms in Hemostasis Synthetic Platelet Nanoconstructs
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Generation lll: Secretory Synthetic Platelet (S SP)

S-SP Mechanism of Hemostatic Activity

Enzyme-triggered Destabilization

Enzyme Activi
o 4 of Nanoparticle

near injury site

Lipid cleavage
by enzyme (Qar

¢S gé %‘80 Enzyme-triggered
i l % Lipid Cleavage
VWF Collagen Site-specific drug release
Cargo (()) candidates: Enzyme trigger () candidates:
= Tranexamic Acid (TXA) » Phospholipases
= (lnorganic Polyphosphate (PolyP) =  Plasmin
= Thrombin =  Thrombin
. can be others.. Including combo || = ..... can be others.. e.g. MMPs
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Microfluidics with PolyP-S-SP in Thrombocytopenic Blood

Whole Blood (WB)
with Healthy
Platelet Count

WB with Inhibition
of Platelet Granule
Secretion

Above condition
+ PolyP-S-SP
+ tPA

Shear: 4000 sec’
PLATELET

PARTICLES

Unpublished
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Bio-inspired Synthetic Platelet Design

Platelet-mediated Mechanisms in Hemostasis Synthetic Platelet Nanoconstructs
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peptides that mimic platelet’s adhesion
and aggregation mechanisms
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therapeutics

Fully synthetic; Donor-independent; Scalable; Lyophilizable; Immunosilent; Species-agnostic; Cost-effective



Far Forward Diagnostic? = Portable Dielectric Coagulometry
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Furiosa links up with Ripley (Force Multiplier)

SynthoPlate™
for Injection Kit

10 mg/vial e }
For lnlunnw‘%\c\d}lv

Reconstitution and'filution required.

\\/&ﬁ): SynthoPlate™

Ead]
I \c_} 10 mg single-dose vial of

for Injection
ynthoPlate™
+ Onesingle-dose vial with 10mL of diluent

4 .e;:nc!hnn .‘5',hcim0

*@ therapeutics

uonoalu| 1o}
wdjeldoyuis
Bt 3

UODIU]

POI/POC Guided
Portable POI Resuscitation
Guidance NN




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30

