
GAS FILLED DECELLULARIZED EXTRACELLULAR MATRIX 

Cross-Reference to Realted Applications  

This application claims the benefit of of the filing date of U.S. 

	

5 	application Serial No. 62/138,850, filed on March 26, 2015, the disclosure of 

which is incorporated by reference herein. 

Background  

The extracellular matrix (ECM) is a complex network of structural and 

	

10 	functional proteins that form tissue-specific architectures. The ECM includes 

secreted products of resident cells in each tissue and organ. The matrix 

molecules include structural and functional proteins, glycoproteins, and 

glycosaminoglycans. The resident cells of the ECM, besides produce ECM, 

receive signals therefrom, allowing for tissue development and/or homeostasis. 

	

15 	Those properties are the basis for the use of ECM-based materials in tissue 

engineering and regenerative medicine. Because ECM provides a naturally 

occurring and highly conserved substrate for cell viability and growth that has 

reduced immunogenicity, ECM-based substrates having individual ECM 

components or of whole decellularized tissues have been used in a wide range of 

	

20 	applications in both preclinical and clinical settings. 

Summary 

The disclosure provides a gas filled (inflated) decellularized extracellular 

matrix of a mammalian organ or vascularized portion thereof, or a vascularized 

	

25 	mammalian tissue or a portion thereof. In one embodiment, the three 

dimensional decellularized extracellular matrix retains the shape of the original 

organ or portion thereof, or tissue or portion thereof. In one embodiment, the 

extracellular matrix after inflation has a height that is greater than about 0.2 cm up to 

about 0.6 cm, e.g., about 0.3 cm to about 0.5 cm, including about 0.4 cm, relative to that 

	

30 	of a corresponding uninflated extracellular matrix. For example, the extracellular matrix 

of a liver lobe of a large mammal after inflation has a height that is greater than about 

0.3 cm to about 0.5 cm, including about 0.4 cm, relative to that a corresponding 

uninflated extracellular matrix of a liver lobe. In one embodiment, the extracellular 

matrix after inflation has a height that is 
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In one aspect, there is provided an inflated decellularized extracellular 

matrix of a mammalian organ or a vascularized portion thereof, or of a 

vascularized mammalian tissue or vascularized portion thereof, wherein said 

decellularized extracellular matrix comprises a vascular tree, duct or cavity, and 

	

5 	is filled with and retains a gas, wherein said decellularized extracellular matrix 

of said organ comprises an exterior surface, and wherein said extracellular 

matrix including the vascular tree retain the morphology of said extracellular 

matrix prior to decellularization, wherein the inflated decellularized extracellular 

matrix of the mammalian organ or the vascularized portion thereof, or the 

	

10 	inflated decellularized extracellular matrix of the vascularized mammalian tissue 

or vascularized portion thereof, has and retains a height that is increased by at 

least 25% relative to a corresponding uninflated decellularized extracellular 

matrix of the mammalian organ or the vascularized portion thereof, or the 

corresponding uninflated decellularized extracellular matrix of the vascularized 

	

15 	mammalian tissue or the vascularized portion thereof. 

In another aspect, there is provided an ex vivo method of inflating a 

decellularized extracellular matrix of a mammalian organ or a vascularized 

portion thereof, or a mammalian vascularized tissue or a vascularized portion 

thereof, comprising: 

	

20 	providing a decellularized extracellular matrix of a mammalian organ or 

a vascularized portion thereof or of a vascularized mammalian tissue or a 

vascularized portion thereof, wherein said extracellular matrix of said organ 

comprises an intact exterior surface, wherein said extracellular matrix of said 

organ or portion thereof, or tissue or portion thereof, comprises a vascular tree, 

	

25 	wherein said decellularized extracellular matrix of said organ retains a majority 

of fluid or gas introduced to the decellularized extracellular matrix vascular tree, 

and wherein said organ or tissue has a substantially closed vasculature bed; 

cannulating said organ or portion thereof or said tissue or portion thereof 

at one or more vessels, cavities and/or ducts, thereby producing a cannulated 

	

30 	organ or portion thereof or a cannulated tissue or portion thereof; and 

introducing a gas into said one or more vessels, cavities or ducts of said 

cannulated organ or portion thereof or cannulated tissue or portion thereof, so as 

to provide an inflated decellularized extracellular matrix, wherein the inflated 

decellularized extracellular matrix of the mammalian organ or the vascularized 
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portion thereof, or the inflated decellularized extracellular matrix of the 

vascularized mammalian tissue or the vascularized portion thereof, has and 

retains a height that is increased by at least 25% relative to a corresponding 

uninflated decellularized extracellular matrix of a mammalian organ or the 

	

5 	vascularized portion thereof, or the corresponding uninflated decellularized 

extracellular matrix of the vascularized mammalian tissue or vascularized 

portion thereof. 

In another aspect, there is provided use of the extracellular matrix as 

described herein or a portion thereof, in the manufacture of a medicament to 

	

10 	augment a void or treat a wound in a body cavity of a mammal, wherein the 

extracellular matrix or a portion thereof is to be administered to the void or 

wound. 

In another aspect, there is provided an inflated decellularized 

extracellular matrix of a mammalian organ or a vascularized portion thereof, or 

	

15 	of a vascularized mammalian tissue or vascularized portion thereof, wherein said 

decellularized extracellular matrix comprises a vascular tree, duct or cavity, and 

is filled with and retains a gas, wherein said decellularized extracellular matrix 

of said organ comprises an exterior surface, and wherein said extracellular 

matrix including the vascular tree retain the morphology of said extracellular 

	

20 	matrix prior to decellularization, wherein the mammalian organ is a heart, a 

kidney, a liver, spleen, pancreas, bladder, skeletal muscle, small bowel, large 

bowel, stomach, bone, or brain. 
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WHAT IS CLAIMED IS: 

1. An inflated decellularized extracellular matrix of a mammalian organ or a 

vascularized portion thereof, or of a vascularized mammalian tissue or vascularized portion 

thereof, wherein said decellularized extracellular matrix comprises a vascular tree, duct or 

cavity, and is filled with and retains a gas, wherein said decellularized extracellular matrix of 

said organ comprises an exterior surface, and wherein said extracellular matrix including the 

vascular tree retain the morphology of said extracellular matrix prior to decellularization, 

wherein the inflated decellularized extracellular matrix of the mammalian organ or the 

vascularized portion thereof, or the inflated decellularized extracellular matrix of the 

vascularized mammalian tissue or vascularized portion thereof, has and retains a height that is 

increased by at least 25% relative to a corresponding uninflated decellularized extracellular 

matrix of the mammalian organ or the vascularized portion thereof, or the corresponding 

uninflated decellularized extracellular matrix of the vascularized mammalian tissue or the 

vascularized portion thereof. 

2. The inflated decellularized extracellular matrix of claim 1 wherein said mammalian 

organ is a heart, a kidney, a liver, spleen, pancreas, bladder, skeletal muscle, small bowel, 

large bowel, stomach, bone, brain, or a lung. 

3. The inflated decellularized extracellular matrix of claim 1 wherein the vascularized 

portion is a portion of a mammalian heart, a kidney, a liver, spleen, pancreas, bladder, 

skeletal muscle, small bowel, large bowel, stomach, bone, brain, or a lung. 

4. The inflated decellularized extracellular matrix of claim 1 wherein the gas comprises 

air, oxygen or nitrogen. 

5. The inflated decellularized extracellular matrix of claim 1 wherein the gas is a vapor. 

6. The inflated decellularized extracellular matrix of claim 1 wherein the gas comprises 

a drug or an aerosolized drug. 
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7. The inflated decellularized extracellular matrix of claim 1 wherein the gas comprises 

one or more proteins. 

8. The inflated decellularized extracellular matrix of claim 7 wherein the one or more 

proteins comprise a cytokine or growth factor. 

9. The inflated decellularized extracellular matrix of claim 1 wherein the decellularized 

organ or vascularized tissue is a pig, bovine, sheep, canine or human organ or tissue. 

10. An ex vivo method of inflating a decellularized extracellular matrix of a mammalian 

organ or a vascularized portion thereof, or a mammalian vascularized tissue or a vascularized 

portion thereof, comprising: 

providing a decellularized extracellular matrix of a mammalian organ or a 

vascularized portion thereof or of a vascularized mammalian tissue or a vascularized portion 

thereof, wherein said extracellular matrix of said organ comprises an intact exterior surface, 

wherein said extracellular matrix of said organ or portion thereof, or tissue or portion thereof, 

comprises a vascular tree, wherein said decellularized extracellular matrix of said organ 

retains a majority of fluid or gas introduced to the decellularized extracellular matrix vascular 

tree, and wherein said organ or tissue has a substantially closed vasculature bed; 

cannulating said organ or portion thereof or said tissue or portion thereof at one or 

more vessels, cavities and/or ducts, thereby producing a cannulated organ or portion thereof 

or a cannulated tissue or portion thereof; and 

introducing a gas into said one or more vessels, cavities or ducts of said cannulated 

organ or portion thereof or cannulated tissue or portion thereof, so as to provide an inflated 

decellularized extracellular matrix, wherein the inflated decellularized extracellular matrix of 

the mammalian organ or the vascularized portion thereof, or the inflated decellularized 

extracellular matrix of the vascularized mammalian tissue or the vascularized portion thereof, 

has and retains a height that is increased by at least 25% relative to a corresponding 

uninflated decellularized extracellular matrix of a mammalian organ or the vascularized 

portion thereof, or the corresponding uninflated decellularized extracellular matrix of the 

vascularized mammalian tissue or vascularized portion thereof 
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11. The method of claim 10 wherein the gas comprises air, nitrogen or oxygen. 

12. The method of claim 10 wherein the gas comprises one or more of VEGF, FGF-2, 

EGF, PDGF, IGF, or HGF, or any combination thereof. 

13. The method of claim 10 wherein the mammal is a human, non-human primate, 

bovine, porcine, canine, feline, caprine, ovine, or rodent. 

14. The method of claim 10 further comprising sterilizing the inflated decellularized 

extracellular matrix. 

15. The method of claim 10 further comprising introducing cells to at least one of the 

vessels, ducts or cavities. 

16. The method of claim 10 wherein said mammalian organ is a heart, a kidney, a liver, 

spleen, pancreas, bladder, skeletal muscle, small bowel, large bowel, stomach, bone, brain, or 

a lung. 

17. Use of the extracellular matrix of claims 1 or a portion thereof, in the manufacture of 

a medicament to augment a void or treat a wound in a body cavity of a mammal, wherein the 

extracellular matrix or a portion thereof is to be administered to the void or wound. 

18. The use of claim 17 wherein the portion that is to be administered is granularized or 

morsalized. 

19. The use of claim 17 wherein the extracellular matrix that is to be administered is 

cryodessicated. 

20. The use of claim 17 wherein the administration is to a fistula. 

21. An inflated decellularized extracellular matrix of a mammalian organ or a 

vascularized portion thereof, or of a vascularized mammalian tissue or vascularized portion 
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thereof, wherein said decellularized extracellular matrix comprises a vascular tree, duct or 

cavity, and is filled with and retains a gas, wherein said decellularized extracellular matrix of 

said organ comprises an exterior surface, and wherein said extracellular matrix including the 

vascular tree retain the morphology of said extracellular matrix prior to decellularization, 

wherein the mammalian organ is a heart, a kidney, a liver, spleen, pancreas, bladder, skeletal 

muscle, small bowel, large bowel, stomach, bone, or brain. 
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