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Platelets help Stop Bleeding → Improve Survival

PROPPR Sub-study: Cardenas et al. 

Blood Advances, 2018: 2: 1696-1704
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How do Platelets stop Bleeding (Hemostasis) ?
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Microfluidic Demonstration of Platelet Effects in Clotting

Whole Blood (WB) 

with Healthy Platelet 
Count & Function

WB containing PS-

inhibited Platelets

WB with Reduced 

Platelet Count

WB with Inhibition of 

Platelet Granule 
Secretion

Shear: 5000 sec-1

PLATELET    FIBRIN



Platelets are Critical….but Never Sufficiently Available
Platelet Transfusion in the clinic : AABB 2014

Approximately 7000 units of Platelets 

are Transfused Daily in the US

▪ Donor-derived platelets (pooled or apheresis)

▪ Leukoreduced and pathogen reduced

▪ Stored at RT (22-24oC) as per FDA guideline

▪ Shelf-life ~ 5 days

▪ Concerns: Availability, Storage Lesion, 

Refractoriness, Systemic side-effects

▪ 481 hospitals surveyed

▪ ~ 80% stock ≦ 5 PLT units in inventory

▪ ~ 50% report decreased availability



Work → Life “Convergence”



Bio-inspired Synthetic Platelet Design

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



Generation I Synthetic Platelet: SynthoPlate (SP)  
Dynamic Light Scattering (DLS) Zeta Potential

▪ SP is manufactured  and converted into a lyophilized product (Lyo-SP) via a 

proprietary process by Haima Therapeutics.

▪  Lyo-SP can be rapidly (~ 1 min) reconstituted in water for on-demand use.

▪ Lyo-SP shows size and charge stability at Room Temp (RT) and 4oC for 1 

year, as well as at -20oC and 50oC for 2 months.  10



SP mimics Platelet Adhesion and Aggregation Properties
Adhesion to ‘VWF + collagen’ (Microfluidics)

Platelets

SP

SP Interaction with platelets 

(Flow Cytometry)

▪ 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.

P-selectin (CD 62P) signal SP (Cy5) signal

SP Interaction with platelets 

(Aggregometry)

SP Mechanism of Action
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TC-WB

TC-WB + Lyo-SP

SP Rescues ‘Platelet Hemostatic Response’ in Whole Blood

WB

T-TAS PL-Chip

ROTEM

Microfluidics (5000 sec-1 shear rate)



I.V. SP is Highly Effective in Treating Traumatic Hemorrhage 
Rat Liver Laceration

Pig Femoral Artery Transection

13

Rabbit Polytrauma Model (Liver + Spleen injury)

Mean Arterial Pressure (MAP) Blood Loss



SP can be Delivered I.O. (Evaluation in Rat Model)

Intraosseous Delivery in Rat Trauma Model

14Unpublished
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Species Model
SP reduced blood 

loss by

Mice
Tail Transection in 

Thrombocytopenia (IV Dose)
73%

Mice
Tail Transection in Type 2B Von 

Willebrand Disease (IV Dose)
33%

Mice
Tail Transection in vWF Knock-out 

(IV Dose)
67%

Rats Liver Laceration (IV Dose) 23%

Rats Liver Laceration (IO Dose) 43%

Rabbits
Hemodilution + Kidney Incision 

(IV Dose)
53%

Rabbits Polytrauma (IV Dose) 48%

Rabbits
Ear Incision in Thrombocytopenia 

(IV Dose)
34%

SP Hemostatic Efficacy and Safety in Preclinical Models

Species MTD

Sprague Dawley 

Rats
Up to 60 mg/kg and 10 mg/min

NZ White Rabbits
Up to 25 mg/kg or 25 mg/min (>250X 

higher than PAD)

Beagle Dogs Up to 4 mg/kg and 30 mg/min

Non-GLP Single DRF Tolerability Studies

Mouse model of FeCl3-induced thrombosis

SP Saline
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SP does not activate Endothelial Cells
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SP as a Hemostatic Force Multiplier in Plasma

+

Model: Hemodilution (HD 1:1)

WB NS

Treatments

SP

Plasma

+SP + 

Plasma

WB

HD-WB

HD-WB + SP

HD-WB + Plasma

HD-WB + SP + Plasma

Unpublished



Platelets Fibrin  OverlapMicrofluidics in Human Whole Blood

WBA formulation

50:50 FWB: Whole Blood Analog (WBA)

50:50 FWB: Normal Saline (NS)

Fresh Whole Blood (FWB)
100  µm

50:50 FWB: Stored Whole Blood (SWB)

SP as Hemostatic Component in Whole Blood Analog (WBA)



Bio-inspired Synthetic Platelet Design

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



SynthoPlate (SP) Procoagulant SynthoPlate (P-SP)

Sekhon et al. 2022, PMC9179936

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

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



Plasmin 

triggered 

cleavage

Plasmin 

P-SP Mechanism of Hemostatic ActivityProcoagulant Platelets in Hemostasis

P-SP Exposes PS triggered by Plasmin to Amplify Thrombin



Sekhon et al. Science Trans Med. 2022

Thrombin Generation Assay

Rescue of Fibrin Morphology

P-SP Can Rescue Coagulation in Platelet Dysfunction Setting

Whole Blood (WB) 
with Healthy 

Platelet Count

WB containing CsA-
treated (PS-inhibited) 

Platelets

P-SP Effect in Platelet Procoagulant Function Deficit

WB containing CsA-
treated Platelets 

+ P-SP

Shear: 5000 sec-1

PLATELET

FIBRIN

Fibrin Lag Time

P-SP rescues fibrin kinetics in blood 

containing PS-inhibited platelets

Unpublished



Bleeding Time

Tail-bleed in Thrombocytopenic (TCP) Mouse Traumatic Liver Laceration in Rats

Sekhon et al. Science Trans Med. 2022

P-SP Reduces Bleeding in Mouse TCP and Rat Trauma Model



CypD-/- + CPs

CypD-/- + P-SPs

A)

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

Platelets Fibrin

Platelets Fibrin
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C)

E)

▪ P-SP rescues hemostatic fibrin in CypD -/- mice
Unpublished



Bio-inspired Synthetic Platelet Design

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



Generation III: Secretory Synthetic Platelet (S-SP)

S-SP Mechanism of Hemostatic Activity

Cargo (    ) candidates:

▪ Tranexamic Acid (TXA)

▪ Inorganic Polyphosphate (PolyP)

▪ Thrombin

▪ …..can be others.. Including combo

Enzyme trigger (    ) candidates:

▪ Phospholipases

▪ Plasmin

▪ Thrombin

▪ …..can be others.. e.g. MMPs

Enzyme-triggered 

Lipid Cleavage

Unpublished



Whole Blood (WB) 

with Healthy 
Platelet Count

Shear: 4000 sec-1

PLATELET
FIBRIN

PARTICLES

Microfluidics with PolyP-S-SP in Thrombocytopenic Blood

Above condition

+ PolyP-S-SP 
+ tPA
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Unpublished



Bio-inspired Synthetic Platelet Design

Fully synthetic; Donor-independent; Scalable; Lyophilizable; Immunosilent; Species-agnostic; Cost-effective 
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Far Forward Diagnostic? → Portable Dielectric Coagulometry
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Furiosa links up with Ripley (Force Multiplier)
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Synthetic Platelet Powder

HBOC Powder
Dried Plasma

Portable POI 
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Resuscitation
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