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THE BIG PICTURE
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- Trauma injury accounts for 30% of all life years
lost in the U.S.

- $406 billion a year, including both health care costs
and lost productivity

- Cause of Death:
- #1 for age group 1-44, or 47% of all deaths in this age range
- #3 as leading cause of death overall, across all age groups




THE BIG PICTURE
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BLOOD COAGULATION 101
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BLOOD COAGULATION 101

Intrinsic Pathway:
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WHY NANOPARTICLES?

Antigen detection

Linkers
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HOW DO THEY WORK BEST?

1. Structure ﬁ
2. Concentration _1

3. Mode of Delivery

Clots Quickly, When and Where you Want it



METHODS: STRUCTURE
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METHODS: CONCENTRATION

Use Fluorescence to Quantify Real-Time Clotting through Thrombin

Concentration of SNP Before Clotting
5 mg/mL
.25 mg/mL
125 mg/mL After Clotting
.0625 mg/mL
.03125 mg/mL ‘




METHODS: MODE OF DELIVERY

Solution

Is there a concentration threshold at which the patch clots, but
the solution does not?







RESULTS: STRUCTURE
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RESULTS: CONCENTRATION

.25 mg/mL SNP
Solution




RESULTS: CONCENTRATION

Clotting Time in SNP Solution
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RESULTS: CONCENTRATION

125 mg/mL solution = somewhat clotting

0625 mg/mL solution = no clotting

N

Can | get a <.125mg/mL patch to clot?




RESULTS: MODE OF DELIVERY

(To Patch or not to Patch)

What | see:
_ Maximum Final Concentration: 1 mg/mL

(Clotting at 10 min with .125 mg/mL solutions)

No Fluorescence seen

Possible Problems:
1. Evaporation of Plasma
2. Low Local Concentrations of SNP

3. Upper SNP threshold

4. Lower Surface Area
5. Low volumes of Factors




RESULTS: MODE OF DELIVERY

Fluorescence (a.u.)
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RESULTS: MODE OF DELIVERY

SNP in Solution: Clots around 2 min

SNP Patch: Clots around 4 min

The plasma is clotting.

Thromboelastography (TEG)



CONCLUSIONS:

. Perhaps there is an upper threshold above .5mg/mL SNP

. Detection Method may not be sensitive enough to respond
to volume of biochemical factors produced (ex. Thrombin)

. Surface Area may be limited by “patching” method,
causing it to be an ineffective model.

. Clotting DOES occur and can be activated by SNP patch,
however we have been unable to quantify.




In Solution:

In Patch:




CLASSROOM CONNECTIONS
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