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Disclaimer

The views, opinions and/or findings contained in this presentation are 
those of the author and do not necessarily reflect the views of the 

Department of War and should not be construed as an official DoW / 

Army position, policy or decision unless so designated by other 
documentation.  No official endorsement should be made.  Reference 

herein to any specific commercial products, process, or service by trade 
name, trademark, manufacturer, or otherwise, does not necessarily 

constitute or imply its endorsement, recommendation, or favoring by the 

U.S. Government.
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Agenda
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▪ Problem Statement

▪ Study Design and Structure

▪ Results

▪ Next Steps & Outlook



The Problem: RBC Storage Lesion
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Hours (0–24h)

Platelet activation ↑

α-granule release ↑

pH ↓

lactate ↑

Initial ATP ↓

Days 1–7

Plateletsdysfunction ↑

2,3-DPG ↓ → ↓ O₂
offloading

Factor V + VIII ↓

Echinocyte formation

Potassium leaks ↑

Days 7–14

2,3-DPG nearly depleted

RBC deformability ↓

Hemolysis ↑ 

free Hb ↑

→ NO scavenging ↑

Cytokine/ DAMP 
accumulation↑

Factor activity ↓

Days 14–21

Hemolysis ↑↑

Membrane vesiculation ↑

Potassium load ↑↑

PS exposure ↑

Bioactive lipids ↑

→ TRALI risk ↑



The Problem: Why Does ATP Matter?
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Circulatory 
survival

O₂ Delivery

Deformability Membrane 
integrity



Tactical Problem & Strategic Relevance
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Long logistical chains

Extended shelf life = strategic flexibility

Future conflicts demand prolonged field care

Hemorrhagic shock leaves no margin
for poor blood quality



Screening Design
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

A 14188 208 1401 544 600 696 612 652 581 645 600 663 607 587 616 597 626 587 646 577 585 585 585 575 571 563 786 558 753 569 688 540 654 544 592 574 615 546 556 603 565 555 563 602 597 577 619 561

B 12657 196 1524 556 692 772 634 762 623 687 599 636 579 629 603 593 591 606 614 593 613 589 600 609 584 584 739 581 748 570 704 547 641 597 628 560 575 541 597 561 575 586 618 601 580 588 621 580

C 12734 211 1495 556 696 917 697 810 629 737 608 670 612 654 561 630 576 655 595 633 554 604 580 594 575 597 1341 575 946 554 696 553 675 553 620 554 569 568 564 565 532 550 610 545 594 544 633 579

D 12759 208 1558 619 718 936 732 831 684 791 621 717 615 711 573 636 634 627 610 653 574 628 617 602 565 613 1379 588 922 600 765 592 692 591 648 587 619 582 606 542 608 547 565 555 567 555 591 610

E 8422 171 1560 600 987 1250 935 981 686 913 602 782 573 789 574 726 583 608 604 590 581 609 566 601 554 599 1207 603 890 569 674 561 621 600 581 565 583 530 584 553 580 578 581 542 597 575 600 606

F 7607 154 1547 581 986 1309 878 1054 672 972 627 833 591 802 591 652 570 573 598 605 519 511 573 573 591 547 1126 590 822 548 680 577 626 560 592 571 532 570 590 571 586 579 556 570 570 529 528 552

G 7398 151 1435 561 535 883 550 1262 590 935 535 908 585 848 532 760 529 666 591 532 535 589 547 573 507 540 718 554 671 536 579 544 599 567 598 539 567 556 574 530 591 555 574 570 575 561 597 569

H 7171 138 1519 558 484 1068 523 1181 579 1022 538 854 565 800 550 727 544 659 572 597 566 561 563 536 574 544 671 556 653 560 613 532 566 510 579 528 537 531 540 535 527 507 538 477 550 530 545 551

I 4596 104 1412 545 668 446 623 523 652 552 637 510 595 458 556 400 619 342 601 321 563 308 553 332 545 395 681 530 683 554 891 548 812 541 666 544 603 527 560 544 581 546 540 515 536 580 575 551

J 4241 88 1021 550 756 456 671 497 641 536 623 506 618 429 555 392 577 352 558 310 543 308 547 327 588 435 705 550 658 540 845 525 820 542 661 544 602 558 568 513 548 545 544 523 556 526 582 554

K 4338 88 694 529 631 675 594 631 522 575 562 602 507 581 532 527 517 517 542 495 525 549 536 519 532 529 1048 525 752 559 663 554 627 546 574 544 556 516 552 542 539 507 548 532 558 526 587 569

L 3973 84 642 559 699 725 616 656 552 626 565 587 555 561 519 571 541 584 560 537 555 561 549 544 547 575 1131 549 759 541 614 551 584 530 536 539 556 527 536 536 537 521 559 543 533 511 592 556

M 2459 58 525 474 676 860 564 772 521 749 554 632 528 596 501 562 491 541 515 519 553 560 499 506 527 553 681 522 585 518 572 485 556 541 558 485 506 486 518 510 512 517 502 484 590 546 581 512

N 2146 50 532 549 670 1009 630 864 515 776 525 693 535 665 549 632 514 627 551 575 526 535 493 553 534 564 744 538 588 530 610 516 562 510 545 526 541 515 525 513 561 550 531 486 559 556 567 529

O 2367 50 540 553 769 532 789 518 768 519 749 530 685 522 587 530 571 514 566 518 507 506 524 520 537 521 778 524 777 533 662 466 621 520 577 508 573 542 563 507 568 563 548 550 537 561 547 563

P 2207 44 549 546 720 568 817 582 714 592 750 517 626 500 628 519 566 580 545 531 540 517 532 507 541 525 787 535 743 527 635 583 613 523 575 499 567 528 547 516 562 521 550 577 571 539 585 584

Q 27 10 174 517 1086 468 816 505 508 507 506 521 510 500 505 515 510 532 505 552 518 533 550 506 525 538 420 495 762 520 648 480 648 521 564 499 547 538 576 511 526 545 517 542 543 559 599 570

R 5 8 152 508 1070 505 858 553 545 534 519 540 519 519 560 520 513 499 564 549 567 575 540 559 561 549 425 536 759 561 678 510 584 500 571 499 574 541 573 514 503 523 544 538 531 566 601 541

S 5 8 199 503 823 454 794 506 652 525 558 528 499 509 515 490 535 520 538 532 505 501 506 503 526 533 757 535 800 524 729 518 667 524 607 563 591 541 551 549 557 548 568 548 555 517 542 530

T 23 8 194 523 873 530 794 508 657 520 551 517 501 536 521 548 520 525 538 547 544 558 553 524 536 547 786 536 844 541 734 515 674 509 609 562 568 541 579 544 527 538 562 520 569 553 595 549

U 1182 27 207 517 561 463 595 436 572 458 513 500 495 497 529 512 514 488 501 491 506 488 495 488 436 508 585 489 639 499 625 495 602 485 542 509 517 509 524 488 544 508 524 512 513 522 548 559

V 1124 29 209 466 565 477 599 463 555 450 521 467 498 483 492 463 480 480 485 478 487 470 496 480 496 500 576 489 607 498 592 497 567 489 526 491 512 480 501 488 487 494 519 484 533 518 537 507

W 1153 28 205 503 1128 487 823 481 594 495 560 503 537 500 513 477 508 490 506 514 493 515 484 480 521 500 750 493 716 489 684 529 674 495 589 509 590 488 553 492 535 494 531 497 522 485 536 529

X 1236 30 206 539 1213 496 749 507 582 502 580 525 534 491 515 525 505 484 518 497 482 504 529 479 484 513 719 524 781 473 744 541 636 525 581 515 557 508 531 483 537 538 532 535 538 538 545 524

Y 634 19 221 536 743 506 669 512 628 522 554 494 515 529 526 535 555 507 516 513 524 526 526 512 569 529 570 528 610 538 681 539 618 528 571 507 548 517 553 535 563 508 541 525 530 533 541 522

Z 618 19 220 498 772 517 696 525 613 528 573 522 527 523 543 539 519 498 513 520 523 527 540 518 539 533 564 556 604 536 642 530 604 534 582 520 554 534 559 513 545 531 551 536 574 540 574 574

a 618 19 244 556 602 536 609 533 547 522 518 505 517 491 516 486 513 516 545 512 503 536 532 536 551 534 650 513 678 527 650 538 637 543 553 544 579 538 531 494 518 534 509 548 555 550 577 560

b 674 18 241 553 616 513 622 519 563 531 568 535 539 529 542 529 548 521 542 512 544 517 542 538 564 542 699 549 681 537 653 546 639 562 563 550 568 528 569 539 560 525 572 531 575 535 568 558

c 312 12 213 477 492 482 500 413 461 454 477 448 477 454 512 474 431 522 482 521 514 526 543 485 517 503 1067 496 608 477 606 542 531 466 554 481 550 466 489 494 566 499 540 476 538 533 526 504

d 318 12 157 483 583 525 476 511 480 479 504 477 461 469 491 471 503 488 482 472 478 506 462 473 508 515 912 506 656 487 539 473 505 500 492 476 476 483 484 482 485 513 483 503 515 474 528 470

e 311 14 356 500 711 487 767 490 656 518 606 503 572 460 547 466 512 488 499 506 551 481 495 501 513 514 715 491 683 519 585 525 578 503 534 487 501 452 527 531 521 511 507 490 533 535 540 509

f 374 14 513 479 783 492 755 492 615 434 608 465 524 460 552 433 493 449 489 471 482 476 469 446 516 469 670 507 647 504 575 472 537 489 525 492 542 519 487 529 455 481 500 458 506 506 551 477

Add compound Add diluted whole blood Store in fridge

ShakeAdd CellTiter-GloAdd ATP Standard Read luminescence 



NCATS high-throughput screening (HTS) 
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Parameter Value

Assay Plate 

Storage

1,134 plates

Compound Plate 

Storage

2,079 plates

Throughput ~480 plates/ day

Low Volume 

Dispensers

3

Compound 

Transfer Devices

3

Plate Readers 6



Library Selection

MAJ Oberhuber-Kurth | lisa-maria.v.oberhuber-kurth.fm@health.mil UNCLASSIFIED 10

FDA-Approved 
Drugs 

n=2,678

Screened at 5 doses 

(33.3 nM – 20.8 μM) 

Donor 1

NPC Known 
Bioactive 

Compounds 

n=5,035

Screened at 4 doses 

(0.25 – 20.8 μM) 

Donor 2

NPACT



Efficacy across NPACT and NPC Libraries
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Results: Hits
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Actual use of the substances
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Mapping the 
Top 22 

compounds

Antipsychotics
Cancer/ 

Oncology tools

Nucleosides & 
adjacent molecules

AntibioticsAntioxidants

GSK3 
inhibitor

Diabetes 
treatment



Results: Hits & Synergies
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Matrix Screening Results:

15 Synergistic Combinations



Next Steps & Outlook
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Immediate:
In Vitro 

Validation

Confirm top hits in 
expanded donor 

cohort (n=10)

Dose-response 
optimization (IC50) 

for top 3 
compounds

Extended storage 
validation up to 56 

days (CBC, 
hemostasis, 
metabolism)

Medium Term: 
In Vivo 
Studies

RBC labeling 
optimization for 
post-transfusion 
recovery (PTR24)

Rabbit model: 
24h in vivo survival 

of modified vs. 
control RBCs

Long Term: 
Clinical 

Translation

Leverage FDA-
approved 

compound status 
for accelerated 

regulatory pathway



Next Steps & Outlook
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Medium Term: In 
Vivo Studies

RBC labeling 
optimization for 
post-transfusion 

recovery 
(PTR24)

Rabbit model: 
24h in vivo 
survival of 

modified vs. 
control RBCs
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Questions

QUESTIONS?
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Stay Connected and Informed

To learn more visit us at:

https://mrdc.health.mil/
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