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In medicine, chronic nonhealing wounds are debilitating with high morbidity and mortality in a /- kA 5 R e ey | (cos e ol S
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Our hypothesis is, intracellular ATP delivery can generate new tissue within a short period of time. Fig. 1. A comparison of early wound healing time. In wounds treated by ATP-vesicles, granulation starts to Fig. 5. In the ATP-vesicle treated wounds, multiple cells and cell markers show much

It keeps growing and covers the wound cavity within a few days. This extremely rapid tissue appear within 12 hours. It keeps growing and fills the wound cavity in less than 72 hours. The main high accumulation than Regranex. This includes platelets, neutrophil elastase, anti

ion | inati - A tis th hages. When th ds are treated by controls such as R , i Mac 387, CD68m CD44, CD106, CD163, IL13R, CD34, CD31, and CD105.
regeneration Is the result of a combination of very early and rapid macrophage accumulation, in situ ;%Uﬁﬁr:sge'gn o R e, THTET T WOHIES 15 TSR DY TR ST 55 FEUIEnes, T nEw st

proliferation, M2 polarization, and direct collagen production to form extracellular matrix long before -

A. ATP-VESICLES: DAY 1 PHOTOS OF TEN NONDIABETIC WOUINDS
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Twenty-five diabetic rabbits were used in this study and another 25 non-diabetic rabbits were used [ "’lUES_ DAh_ oo o?T;m-Mom o :1@ ‘
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for ATP-vesicles and 50 for Regranex). Animals were sacrificed after the wounds were healed or

sacrificed at an earlier time post-surgery for comparison.
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Fig. 6. Schematic illustration of the complex cascades when ATP-vesicles are used. (1)
Stem/progenitor cell attraction mostly via purinergic receptor activation. (2) Leukocyte chemotaxis
RE SU LT S P BRI, TN SN, caused by ATP. (3) Enhanced platelet accumulation by ATP. (4) Monocyte accumulation and
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1.The use of ATP-vesicles causes extremely rapid tissue regeneration—granulation starts at 12 oroliferation. (7) Energy provided by ATP-vesicles nourishes massive cell accumulation and

hours after surgery. It keeps growing and fills the cavity quickly. The control wounds treated by Hig. 2. A. Examples of wound healing. A. When treated by Hig. 4. Comparison of the collagen enhances their function. (8) Activated M1 macrophages exert their phagocytic function. (9)

R ' ' ATP-vesicles, granulation starts to appear during day 1. B, production. Wounds treated by ATP- Activated M2 macrophages produce collagen directly via alternative pathway. (10) Up-regulated
egranex, d|d NOt have any grOWth before day 5 (F|g 1, 2) When diabetic wounds are treated by ATP-vesicles, healing vesicles show a much higher volume of _ phag p 9 S y P y'_ _ pP-Teg
apoptosis keeps the growth in check and maintains the balance between proliferation and

2.The early growth by ATP-vesicles is full of cells, mainly by macrophages (Fig. 1). starts at days 1 to day 2. C. When wounds treated by collagen at 24 and 48 hours than all other .
. . ! . . . : Regranex, no new tissue growth is seen from day 1 to day 5. controls dressings. regression.
3.The wound healing comparisons among three groups (non-diabetic, 2-month diabetic, and 12-
month diabetic) show a significant healing difference between ATP-vesicles and controls (Fig. 3). CONCLUSIONS

4.Wound collagen production by macrophages has shown much higher by ATP-vesicles than all 1. Using intracellular ATP delivery can enhance wound healing in short or long-term diabetic wounds significantly.
other ingredients (Fig. 4). 2. The extremely rapid wound healing Is the result of very early and rapid macrophage accumulation, in situ proliferation, M2 polarization, and direct collagen production to form

5.More lab tests have shown other differences between ATP-vesicles and Regranex. These include [l extracellular matrix quickly. o | | | o . .
3. The extremely rapid tissue regeneration is accompanied by rapid cell accumulation and proliferation such as platelets, neutrophiles, macrophages, stem cells, vascular endothelial

platelet, negtrophll elastase, CD44 stem c_ells, CD106 stem cell marker, macrophage M2 marker, cells, and multiple proliferation cells.
IL-13 cytokine marker, CD34 hematopoietic marker, CD31 neovascular marker, and CD105 4. If we can duplicate the results in humans, it will overturn the current paradigm in wound healing to save billions of dollars in healthcare cost and has the potential to open up a new

vascular endothelial marker (Fig. 5). avenue for tissue regeneration.

6.Because this Is the first time a new intracellular ATP delivery Is used for wound care, the This study was supported in part by grants DK74566, AR52984, HL114235, GM106639, DK104625, DK105692, and OD021317 from the NIH.
mechanisms are complex. So far, we have explored multiple related mechanisms (Fig. 6). Any guestions please send an email to: sufanc@aim.com.
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