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(57) Abstract: An implantable, body-driven shunt pump includes a pump body defining a fluid inlet, a fluid outlet and a fluid cham
ber therebetween; an inlet valve arranged in the fluid inlet, the inlet valve being a one-way valve arranged such that it is operable to

o allow fluid flow into the fluid chamber and to prevent fluid flow out of the fluid chamber; and an outlet valve arranged in the fluid
outlet, the outlet valve being a one-way valve arranged such that it is operable to allow fluid flow out of the fluid chamber and to
prevent fluid flow into the fluid chamber. The pump body includes an expandable and contractible component in a portion of the

o pump body that defines the fluid chamber such that the fluid chamber changes volume in response to a change in pressure of fluid in
the fluid chamber.



IMPLANTABLE BODY-DRIVEN SHUNT PUMP

CROSS-REFERENCE OF RELATED APPLICATION

[0001] This application claims priority to U.S. Provisional Application No.

62/088,390 filed December 5, 2014, the entire content of which is hereby incorporated by

reference.

BACKGROUND

1. Field of Invention

[0002] The field of the currently claimed embodiments of this invention relates to

shunt pumps, and more particularly to implantable, body-driven shunt pumps.

2 . Discussion of Related Art

[0003] Ascites is a condition where fluid accumulates in the peritoneal cavity of

the abdomen. 1 It most commonly affects patients with cirrhosis of the liver (in 75% of

all cases). Cirrhotic ascites can be managed in its early stages with dietary salt restriction

and diuretic medications. However, these patients eventually become refractory to

medical therapy. Diuretic-induced renal impairment occurs in 20% of cirrhotic patients

treated with diuretics even before these patients are labeled as diuretic resistant 1. About

5%-10% of patients with ascites develop refractory ascites at which point, their two-year

probability of survival is less than 30%. 1 The only definitive treatment at this stage is

liver transplantation, which is limited due to the availability of donor organs (6,300 liver

transplants were performed in US in 2010). The practice of using peritoneovenous

shunting (e.g., Denver shunt) has mostly been abandoned due to its complication rates,

particularly related to infusion of peritoneal fluid into the vascular space (DIC, Variceal

bleeding).3 Transjugular intrahepatic portosystemic shunt (TIPS) is being advocated for

management of refractory ascites but is only done in a limited number of patients and

carry the risk of exacerbating hepatic encephalopathy. 4'5 Therefore no effective treatment

options currently exist for this patient population.



[0004] Patients with refractory ascites experience considerable abdominal

discomfort and difficulty breathing leading to significant morbidity. In extreme cases, the

increased intra-abdominal pressure can cause chronic abdominal compartment syndrome,

compromising blood supply to abdominal organs such as kidneys.6 The recurrent

symptoms in these patients are alleviated by directly draining 5L-10L of fluid in large

volume paracentesis (LVP) on an average every 2-4 weeks and suffer from deteriorating

symptoms in the interim as the fluid re-accumulates.7 Furthermore, LVP is typically

followed by administration of intravenous albumin due to the significant risk of kidney

damage associated with it (6g-8g of albumin per liter of fluid removed). With

intravenous albumin costing up to $25/g, the total cost of each patient visit for LVP is

estimated at $3000.8'9 Together, these frequent interventions present a substantial cost

burden to the healthcare system, not to mention the significant deterioration in the quality

of the life these patients. There thus remains a need for improved devices and methods

for treating refractory ascites.

SUMMARY

[0005] An implantable, body-driven shunt pump according to some embodiments

of the current invention includes a pump body defining a fluid inlet, a fluid outlet and a

fluid chamber therebetween; an inlet valve arranged in the fluid inlet, the inlet valve

being a one-way valve arranged such that it is operable to allow fluid flow into the fluid

chamber and to prevent fluid flow out of the fluid chamber; and an outlet valve arranged

in the fluid outlet, the outlet valve being a one-way valve arranged such that it is operable

to allow fluid flow out of the fluid chamber and to prevent fluid flow into the fluid

chamber. The pump body includes an expandable and contractible component in a

portion of the pump body that defines the fluid chamber such that the fluid chamber

changes volume in response to a change in pressure of fluid in the fluid chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Further objectives and advantages will become apparent from a

consideration of the description, drawings, and examples.



[0007] Figure 1 is a schematic illustration of an implantable, body-driven shunt

pump according to an embodiment of the current invention.

[0008] Figure 2 is a schematic illustration of an implantable, body-driven shunt

pump according to another embodiment of the current invention.

[0009] Figures 3A-3C provide schematic illustrations to help explain the

operation of an implantable, body-driven shunt pump according to an embodiment of the

current invention.

[0010] Figure 4 shows a particular embodiment of an implantable, body-driven

shunt pump according to an embodiment of the current invention.

[0011] Figure 5 and 6 show examples of implantable, body-driven shunt pumps

according to additional embodiments of the current invention.

[0012] Figures 7, 8A-8C, 9A-9F, lOA-lOC help explain the production of

implantable, body-driven shunt pumps according to some embodiments of the current

invention.

[0013] Figures 11A-11C show several views of an example of an implantable,

body-driven shunt pumps according to another embodiment of the current invention.

DETAILED DESCRIPTION

[0014] Some embodiments of the current invention are discussed in detail below.

In describing embodiments, specific terminology is employed for the sake of clarity.

However, the invention is not intended to be limited to the specific terminology so

selected. A person skilled in the relevant art will recognize that other equivalent

components can be employed and other methods developed without departing from the

broad concepts of the current invention. All references cited anywhere in this

specification are incorporated by reference as if each had been individually incorporated.

[0015] Accordingly, some embodiments of the current invention are directed to a

new shunt pump that provides a new approach of peritoneogastric shunting to allow

management of patients at home in order to improve their quality of life and reduce cost

of care.



[0016] Figure 1 is a schematic illustration of an implantable, body-driven shunt

pump 100 according to an embodiment of the current invention. The implantable, body-

driven shunt pump 100 includes a pump body 102 defining a fluid inlet 104, a fluid outlet

106 and a fluid chamber 108 therebetween. The implantable, body-driven shunt pump

100 also includes an inlet valve 110 arranged in the fluid inlet 104. The inlet valve 110 is

a one-way valve arranged such that it is operable to allow fluid flow into the fluid

chamber 108 and to prevent fluid flow out of the fluid chamber 108. The implantable,

body-driven shunt pump 100 also includes an outlet valve 112 arranged in the fluid outlet

106. The outlet valve 112 is a one-way valve arranged such that it is operable to allow

fluid flow out of the fluid chamber 108 and to prevent fluid flow into the fluid chamber

108. The pump body 102 includes an expandable and contractible component 114 in a

portion of the pump body 102 that defines said fluid chamber 108 such that the fluid

chamber 108 changes volume in response to a change in pressure of fluid in the fluid

chamber 108.

[0017] In some embodiments, the pump body 102, the inlet valve 110, and the

outlet valve 112 are all biocompatible materials. In some embodiments, the implantable,

body-driven shunt pump 100 has a size suitable to be implantable into an abdominal

cavity of a patient. In other applications, the implantable, body-driven shunt pump 100

be placed in the abdominal wall superficial to the abdominal muscles, or can be left

outside the body. However, the general concepts of the current invention are not limited

to only this application. For example, the implantable, body-driven shunt pump 100 can

have a size suitable to be implantable into other parts of the body, such as, but not limited

to, the eye for treating glaucoma, pleural effusion, hydrocephalus, etc. In some

embodiments, the fluid inlet 104 is configured to be arranged in a peritoneal cavity of the

patient, and the fluid outlet 106 is configured to be arranged in at least one of the stomach

or the urinary bladder of the patient while the fluid inlet 104 is arranged in the peritoneal

cavity so as to pump fluid from the peritoneal cavity into the stomach or the urinary

bladder in response to changes in volume of the fluid chamber 108.

[0018] In some embodiments, the pump body 102 can include an insert of a

compressible material as part of a section thereof defining the fluid chamber 108. In

other words, the expandable and contractible component 114 can be, or can include, a

compressible material. The insert can be selected from elastic materials, for example,



according to the particular application. Closed cell foam and/or many small gas filled

collapsible pellets are a couple examples of materials that can be used for inserts in some

embodiments. However, the general concepts of the current invention are not limited to

those particular materials.

[0019] In some embodiments, the pump body 102 defines a compressible

compartment as part of a section the pump body 102 that defines the fluid chamber 108.

In some embodiments, the compressible compartment can include a thin membrane

separating the fluid chamber from the interior and any material within the compressible

compartment. In some embodiments in which there is a compressible compartment, the

shunt pump also includes a compressible fluid contained within the compressible

compartment. In some embodiments, the compressible fluid can be a gas having a

preselected composition and pressure at a selected temperature prior to use. In other

words, the implantable, body-driven shunt pump 100 can be manufactured and supplied

with such a gas having the preselected composition and pressure. One should understand

that the pressure of such a gas enclosed in the compressible compartment changes with

temperature, as well as by applied pressures during use.

[0020] In some embodiments, the pump body 102 has a substantially rigid outer

surface in a section defining the fluid chamber 108. In some embodiments, the fluid inlet

104 forms and/or can include an inlet tube and the fluid outlet 106 forms and/or can

include an outlet tube. In some embodiments, at least one of the inlet tube and the outlet

tube can define a plurality of holes along a portion of an axial length thereof. In some

embodiments, at least one of the inlet tube and the outlet tube can be coated with an

antibacterial agent. In some embodiments, at least one of the inlet tube and the outlet

tube can be coated with an anti-coagulant. In some embodiments, the pump body 102 can

be made at least partially from silicone. In some embodiments, the pump body 102 is

formed with a silicone base to curing ratio of between 5:1 to 100:1. In some

embodiments, the pump body 102 is formed with a silicone base to curing ratio of

between 10:1 to 50:1. In some embodiments, the pump body 102 is formed with a

silicone base to curing ratio of between 10:1 to 40:1. In some embodiments, the pump

body 102 is formed with a silicone base to curing ratio of about 20: 1.



[0021] In some embodiments, the pump body 102 defines a rigid chamber, within

which is an expandable and contractible component. This component can be filled with

fluid, gas, multiple small pellets etc. and separated from the fluid flow by a membrane.

[0022] In some embodiments, the pump body 102 defines a semi-rigid chamber,

within which is an expandable and contractible component. This component can be filled

with fluid, gas, multiple small pellets etc. and separated from the fiuid flow by a

membrane.

[0023] In some embodiments, the pump body 102 can have at least a section that

is at least partially flexible to be responsive to external forces on the pump body 102 in

addition to differential pressures at the inlets and outlets.

[0024] Figure 2 is a schematic illustration of an implantable, body-driven shunt

pump 200 according to another embodiment of the current invention. This embodiment

can is similar to the embodiment of Figure 1, but is tubular in structure. The implantable,

body-driven shunt pump 200 includes a pump body 202 defining a fluid inlet 204, a fluid

outlet 206 and a fluid chamber 208 therebetween. The implantable, body-driven shunt

pump 200 also includes an inlet valve 210 arranged in the fluid inlet 204. The inlet valve

210 is a one-way valve arranged such that it is operable to allow fiuid flow into the fluid

chamber 208 and to prevent fiuid flow out of the fluid chamber 208. The implantable,

body-driven shunt pump 200 also includes an outlet valve 212 arranged in the fiuid outlet

206. The outlet valve 212 is a one-way valve arranged such that it is operable to allow

fluid flow out of the fluid chamber 208 and to prevent fiuid flow into the fluid chamber

208. The pump body 202 includes an expandable and contractible component 214 in a

portion of the pump body 202 that defines said fluid chamber 208 such that the fluid

chamber 208 changes volume in response to a change in pressure of fluid in the fluid

chamber 208.

[0025] Figures 3A-3B are schematic illustrations to help explain the implantable,

body-driven shunt pump according to some embodiments of the current invention in

operation. Figures 3A-3C include an implantable, body-driven shunt pump 300

according to an embodiment of the current invention. The implantable, body-driven

shunt pump 300 can be the same as, or similar to implantable, body-driven shunt pump

100 or 200, or can be an alternative embodiment. This embodiment has a gas filled



chamber as the contractible component 314 with a membrane between it and the fluid

chamber 308. In this example the peritoneal cavity 316 has incompressible fluid at

pressure Pi and an organ 318 such as the stomach or urinary bladder 318 that contains

incompressible fluid at pressure P2. The pressures P i and P2 generally stay close to equal

to each other, although they can change with time and orientation. Pressure fluctuations

of quiet breathing are between 3 and 5 cmH20, but can reach greater than 50cmH2O in

more aggressive respiratory maneuvers such as a cough or sneeze. These same high

pressures can be reached voluntarily by contracting the abdominal muscles against a

closed glottis. Regular pressure fluctuations also occur during normal movement such as

walking. The implantable, body-driven shunt pump 300 is driven by these changes over

time of the pressures Pi = P2.

[0026] In Figure 3A, the implantable, body-driven shunt pump 300 is connected

by fluid inlet 304 to the peritoneal cavity 316 and fluid outlet 306 to the organ 318. The

pressure P 3 of the fluid chamber 308 of the implantable, body-driven shunt pump 300 is

essentially the same as Pi. In Figure 3B, Pi = P2 has increased due to bodily functions

such as breathing, coughing, sneezing or some other bodily function. At that instant of

time, P i = P2 is greater than P3, which cause the inlet valve 310 to open since it is a one

way valve that opens to allow inflow, but does not allow outflow. After the inlet valve

310 opens, P3 becomes nearly equal to P I because it is in fluid communication with PI,

so the pressure is transferred to the compressible chamber. Because the pressure

increases, the volume of the compressible chamber decreases, allowing fluid to flow into

the fluid compartment 308. This acts to equilibrate the pressure P 3 with Pi and P2 if the

increased pressure at the instant of Figure 3B were maintained. However, the increases of

pressure due to breathing, a cough, sneezing, etc. are temporary and the pressure then

decreases again, as is indicated in Figure 3C. This results in the pressures Pi = P2 being

less than P 3 at that instant, which causes the outlet valve 312 to open so that all three

compartment pressures will again act to equilibrate. Then P3 decreases as well because it

is in fluid communication with PI. As P3 decreases, the volume of the compressible

chamber 314 increases, pushing fluid out of the fluid chamber into the organ 318 through

the output valve 312. Valve 310 remains closed because it functions to allow fluid to

flow in and not out. In addition, the contractible component 314 can be thought of as a

spring mechanism that stores energy when it is compressed and releases energy to drive

fluid out of fluid chamber 308 into organ 318. In this way, the implantable, body-driven



shunt pump 300 utilizes energy from the changes in pressures Pi and P2 as the source of

power to pump fluid from peritoneal cavity 316 into organ 318.

EXAMPLES

[0027] Figure 4 shows a particular embodiment of an implantable, body-driven

shunt pump according to an embodiment of the current invention. Dimensions of the

device are shown for that particular embodiment, but the invention is not limited to that

particular embodiment and those particular dimensions. The embodiment of Figure 4

also includes a mesh suture ring attached to and surrounding the portion of the pump

body that defines the fluid chamber to facilitate securing the implantable, body-driven

shunt pump to subcutaneous tissue.

[0028] Some embodiments of the current invention are directed to modular

manufacture of the implantable, body-driven shunt pumps. For example, any

component of the pump design can be modified (eg, volume of compressible chamber,

size/shape of the pump etc) to tailor it to the desired efficacy and patient needs.

[0029] Figures 5 and 6 shows some additional examples of implantable, body-

driven shunt pump according to some embodiments of the current invention.

[0030] Sewing mesh for suture ring (Figure 7):

1 . Cut two 10 x 8cm rectangles out of first aid rolled gauze.

2 . Place one rectangle on top of the other so that the overlap forms an 8cm square

with perpendicular stitches.

3 . Place two square 7.6cm Post—It Notes on top and bottom of mesh.

a . This helps sewing machine grip the work without stretching or

deforming mesh

4 . Draw four concentric circles on top sticky note with diameters of 4, 4.4, 6.6,

and 7cm.

5 . Sew the 4.4 and 6.6cm diameter circles using Viking Sapphire 930 sewing

machine, setting A : woven light with 2.00 stitch length, 0.0 stitch width.

6 . Cut around 4 and 7cm diameter circles so that mesh ring remains.

7 . Remove sticky note material by gently ripping around stitches.



[0031] Casting parts for pump (Figures 8A-8C and 9A-9F) :

1 . Mix 66g of Sylgard 184 60g base, 6g curing agent)

2 . Place 1/4" aluminum rods in inlet/outlet mold base, securing with clay at

intersection of rods. Secure intersection of rods and mold on outside of mold

with clay to preventleaking.

3 . Coat all molds in 3 thin layers of mold release

4 . Pour appropriate amount ofsilicone into base ofmolds for inlet/ outlet

and airchamber pump halves.

5 . Mesh ring:

a . Pour thin layer of silicone around inner rim ofbase of mold, where the

gauzewill go.

b. Place gauze on top of silicone, and massage silicone into gauze with

glovedhands.

c. Pour silicone on top ofgauze ring, going around the outer rim ofthe

gauzeand allowing silicone to flow inward.

d . Place lid on base mold, and gently push into silicone until mold is

closed.Secure with rubber band.

6 . Place closed mesh ring mold and open inlet/outlet and air chamber

molds invacuum for 5 minutes.

7 . Remove inlet/outlet and air chamber molds from vacuum.

8 . Place lids on inlet/outlet and air chamber molds without pushing them in.

9 . Place all molds in vacuum for 1 minutes.

10. Remove all molds from vacuum.

11. Gently and uniformly push lids ofinlet/ outlet and air chamber molds into base,

andsecure each with a rubber band.

12. Place all molds in oven at 80 degrees Celsius.

a . Remove mesh ring mold from oven after 9 minutes

b. Remove inlet/ outlet and air chamber mold after 12 minutes

13. Let all molds sit for 12 hours until partially cured.

[0032] Spin-coating silicone membrane



Mix ~ 1Og Sylgard 184 at desired base to curing agent ratio (10:1 or 20:1

work best).

Place silicone wafer on spin coating machine.

Set machine to desired RPM, acceleration, and time.

Remove wafer from machine and place in oven at 80 degrees Celsius for 7

minutes or until cured.

Gently peel cured membrane from wafer.

Assembling Pump

ix small amount of Sylgard 184 (5 to 10 grams should be plenty) at a

base tocuring agent ratio of 2:12.

emove bottoms of inlet/outlet and air chamber molds, and completely

remove mesh ring from mold. The silicone should be tacky and soft while

still holding itsshape.

onnect mesh ring to inlet/outlet half of pump:

a . Position inlet/outlet half of pump so that the lid of the mold is resting

flat andthe base of the pump half is upwards. (See Figure 10A.)

b. Paint the flat surface of inlet/ outlet half with thin layer of 2:1

silicone.

c . Carefully place mesh ring so that it is centered on inlet/ outlet half.

d . Wipe offexcess silicone at inner rim ofthe mesh ring to prevent

membranefrom getting stuck to inlet/ outlet half later on.

onnect membrane to air chamber:

a . Position air chamber half of pump so that the lid of the mold is

resting flatand the base of the pump half is upwards. (See Figure

10B.)



Place membrane over air chamber so that it lies flat, forming a

bubble. Theair chamber should be tacky enough that the

membrane sticks to it a little.

Trim membrane so that it extends only 2 or 3 millimeters into base

ofairchamber half.

i . This is done because the silicone only bonds to itself when

partially cured. Since the membranes are nearly impossible to

work with when partially cured, they are attached fully cured.

This means that if the membrane completely covers the air

chamber base, the air chamber will not bond to the mesh ring,

and the pump may fall apart when subjected to shear stresses.

ect membrane and air chamber to mesh ring and inlet/outlet:

a . Position air chamber half ofpump so that the lid of the mold is

resting flatand the base of the pump half is upwards

b. Paint the flat surface of air chamber half with thin layer of :1

silicone, including the overlap ofmembrane with air chamber but being

careful not todisrupt the membrane.

c. Flip inlet/ outlet and mesh ring so that mesh ring is on the bottom,

and

carefully place on air chamber half, making sure it is relatively

centered.

i . If step 3 is done before step 4, mesh ring should have started

bonding to inlet/outlet during step 4 and thus should not slip

or fall offduringthis step.

d . Center the assembly. (See Figure IOC.)



6 . Let assembled pump dry for 12 to 24 hours depending on room

temperature.

7 . Once pump is cured (silicone on edges is no longer wet or tacky), remove

molds.

8 . Trim excess silicone from pump.

[0034] Figures 11A-1 1C show several views of an example of an implantable,

body-driven shunt pump according to an embodiment of the current invention.
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[0036] The embodiments illustrated and discussed in this specification are

intended only to teach those skilled in the art how to make and use the invention. In

describing embodiments of the invention, specific terminology is employed for the sake

of clarity. However, the invention is not intended to be limited to the specific

terminology so selected. The above-described embodiments of the invention may be

modified or varied, without departing from the invention, as appreciated by those skilled

in the art in light of the above teachings. It is therefore to be understood that, within the

scope of the claims and their equivalents, the invention may be practiced otherwise than

as specifically described.



WE CLAIM:

1. An implantable, body-driven shunt pump, comprising:

a pump body defining a fluid inlet, a fluid outlet and a fluid chamber

therebetween;

an inlet valve arranged in said fluid inlet, said inlet valve being a one-way valve arranged

such that it is operable to allow fluid flow into said fluid chamber and to prevent fluid

flow out of said fluid chamber; and

an outlet valve arranged in said fluid outlet, said outlet valve being a one-way

valve arranged such that it is operable to allow fluid flow out of said fluid chamber and to

prevent fluid flow into said fluid chamber,

wherein said pump body comprises an expandable and contractible component in

a portion of said pump body that defines said fluid chamber such that said fluid chamber

changes volume in response to a change in pressure of fluid in said fluid chamber.

2 . The implantable, body-driven shunt pump according to claim 1, wherein said

pump body, said inlet valve, and said outlet valve are all biocompatible materials.

3 . The implantable, body-driven shunt pump according to claim 1 or 2, wherein said

implantable, body-driven shunt pump has a size suitable to be implantable into an

abdominal cavity of a patient.

4 . The implantable, body-driven shunt pump according to any one of claims 1 to 3,

wherein said fluid inlet is configured to be arranged in a peritoneal cavity of said patient,

and

wherein said fluid outlet is configured to be arranged in at least one of a stomach

or a urinary bladder of said patient while said fluid inlet is arranged in said peritoneal

cavity so as to pump fluid from said peritoneal cavity into said stomach or said urinary

bladder in response to changes in volume of said fluid chamber.

5 . The implantable, body-driven shunt pump according to any one of claims 1 to 4,

wherein said pump body further comprises an insert of a compressible material as part of

a section thereof defining said fluid chamber.



6 . The implantable, body-driven shunt pump according to any one of claims 1 to 4,

wherein said pump body further defines a compressible compartment as part of a section

thereof defining said fluid chamber.

7 . The implantable, body-driven shunt pump according to any one of claims 1 to 4,

wherein said compressible compartment comprises a flexible membrane arranged to be in

fluid contact with fluid in said fluid chamber during use.

8. The implantable, body-driven shunt pump according to claim 7, wherein said

shunt pump further comprises a compressible fluid contained within said compressible

compartment.

9 . The implantable, body-driven shunt pump according to claim 8, wherein said

compressible fluid is a gas having a preselected composition and pressure prior to use.

10. The implantable, body-driven shunt pump according to any one of claims 1 to 9,

wherein said pump body is substantially uniformly tubular on an exterior surface thereof.

11. The implantable, body-driven shunt pump according to any one of claims 1 to 9,

wherein said pump body has a substantially rigid outer surface in a section defining said

fluid chamber.

12. The implantable, body-driven shunt pump according to any one of claims 1 to 11,

wherein said fluid inlet comprises an inlet tube; and

wherein said fluid outlet comprises an outlet tube.

13. The implantable, body-driven shunt pump according to claim 12, wherein said at

least one of said inlet tube and said outlet tube defines a plurality of holes along a portion

of an axial length thereof.



14. The implantable, body-driven shunt pump according to claim 12 or 13, wherein

said at least one of said inlet tube and said outlet tube is coated with an antibacterial

agent.

15. The implantable, body-driven shunt pump according to claim 12, 13 or 14,

wherein said at least one of said inlet tube and said outlet tube is coated with an anti

coagulant.

16. The implantable, body-driven shunt pump according to any one of claims 1 to 15,

wherein said pump body comprises silicone.

17. The implantable, body-driven shunt pump according to claim 16, wherein silicone

of said pump body is formed with a silicone base to curing ratio of between 5:1 to 100:1.

18. The implantable, body-driven shunt pump according to any one of claims 1 to 17,

further comprising a mesh suture ring attached to and surrounding said portion of said

pump body defining said fluid chamber to facilitate securing said implantable, body-

driven shunt pump to subcutaneous tissue.
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