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(57) Abstract

collapses the interior tube onto itself shutting off flow through the valve.

A sphincter valve (11) for controlling the flow of fluid through a fluid delivery line has a body (12) molded of a unitary piece of
substantially flexible silicone material. The body is formed with an outer shell (17), and interior tube (18) disposed within said outer shell,
an end portion (14), a pressure chamber (21) defined between the outer shell and the interior tube. A separate end cap (13) is secured to,
and closes the end (24) of the body opposite the end portion thereof. A central passageway (27) extends through the interior tube, and
through the ends of the valve. In use, the valve is spliced in a fluid delivery line, and the pressure chamber is coupled to a source of
selectively deliverable pressurized air. When pressurized air is forced into the pressure chamber, the inward force created by the pressure
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METHOD AND APPARATUS FOR DELIVERING A COLONIC LAVAGE

TECHNICAL FIELD

This invention relates generally to devices and methods of
delivering a colonic lavage and to pneumatically or hydraulically

controllable sphincter valves usable in such devices and methods.

BACKGROUND OF THE INVENTION

In a variety of medical applications, valves are used to
control the inflow and outflow of fluids into and out of a
patient’s body. Such applications include, among others, blood
transfusions, stomach evacuations, heart lung machine procedures,
and colonic lavage for the removal of fecal impactions from a

patient’s bowels and removal of fecal material during normal
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bowel maintenance programs. In the case of colonic lavage, it :is
common that a first valve is connected in the liquid supply line
of the lavage apparatus to control the inflow of water or other
lavage liquid into a patient’s colon for hydrating and loosening
dry impacted fecal material. A second valve is connected in the
drain lTne. This first valve is closed and the second valve
usually is closed during fluid inflow to allow the bowels of the
patient to fill with fluid. The second valve can then be opened
to allow fluid and loosened fecal material to flow out of the
patients colon to an appropriate receptacle.

Valves used in colonic lavage systems and, indeed, in other
medical applications, are subject to a number of relatively
severe operational constraints. First, such valves must be
extremely reliable because the lives of patients can and often
are dependent upon their flawless operation. 1In addition, the
valves must be gentle in that they must open and close in such a
way that fluid flow is not stopped or started abruptly, which can
shock a patient’s system or damage delicate tissues. This is
particularly true in the case of colonic lavage procedures
because colon walls are thin and subject to rupture under abrupt
Stresses. It is also important in colonic lavage procedures that
valves used in the system have the ability to cause a relatively
rapid pulsing of the lavage inflow liquid during the inflow cycle
Lo create a wave activity in the water or other lavage liquid to
aid in the loosening of fecal impactions. 1In addition, such
valves must be opened reliably and automatically in response to

excess back pressure from the colon in order to prevent damage to
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the colon as a result of excess fluid pressure being created ir
the colon by colon muscle contractions.

In the past, a variety of valves have been used in medical
procedures such as those discussed above. In many cases, a
sphincter valve design has been adopted because of its many
advantages. 1In a sphincter valve, communication through the
valve is closed by squeezing or collapsing a flexible tube within
the valve through which the fluid passes. The valve is opened by
releasing the flexible tube to allow the fluid to flow. This
Squeezing and releasing has been accomplished in a number of
ways. In a heart lung machine, for example, the tube is squeezed
and released by moving rollers that intermittently engage,
compress, and roll along a short length of the tube. This action
not only closes the valve, it also has the effect of pumping
fluid intermittently through the tubing. 1In another type of
sphincter valve, a mechanical plunger is actuated to engage and
compress the flexible tube to close off communication
therethrough.

One sphincter valve design that has proved itself reliable
is the pneumatically controlled sphincter valve. Such valves
have proven particularly useful in colonic lavage systems. 1In
these types of valves, a short, flexible, collapsible tube is
enclosed within a pressure chamber coupled to a source of
selectively applyable compressed air. The tube is coupled or
spliced into the lavage liquid delivery line to control lavage
fluid inflow. A similar valve may be spliced into the waste

drain line to control the flow of contaminated fluid from the
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patient’s colon. When it is desired to close one of the valves,
pressurized air is injected into the pressure chamber. This
generates inward force that collapses the interior tube anc shuts
off the flow therethrough.

In the past, pneumatic sphincte; valves have been
constructed of a hard injection molded plastic outer shell having
corresponding injection molded end caps that can be glued in
place to form a generally cylindrical pressure chamber. A short
tubular nipple communicates with the interior of the chamber and
projects outwardly from the side thereof for selective delivery
of pressurized air to the pressure chamber. Each of the end caps
is molded with a short tubular coupler that extends and
communicates-through the end cap and that has an interior end
within the chamber and an exterior end outside the chamber. 2a
length of flexible surgical tubing is secured at its ends to the
interior ends of the couplers communicating therebetween. The
entire assembly is spliced into a liquid delivery or drain line
by cutting the line if necessary and coupling the cut ends of the
line to the exterior portions of the tubular couplers. Thus,
fluid can flow from one section of the line, through the flexible
tube within the chamber, and into the other section of the line.
The tubular nipple is coupled to a source of selectively
deliverable compressed air. When it is desired to shut the valve
off; compressed air is injected into the pressure chamber,
exerting pressure on the flexible tube within to compress and
COllapsé the tube, thus shutting off the flow. For opening the

valve, the pressure is simply released.
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While the just described pneumatic sphincter valve design
has proved useful and reliable, it nevertheless embodies certain
problems and shortcomings inherent in its design. For example,

the valve is relatively expensive to manufacture because kev

components are injection molded. Further, the valve is time

consuming and thus expensive to fabricate because the internal
flexible tube must be installed manually and the end caps and
other components must be glued to the chamber by hand. The hard
Plastic shell of the chamber can shatter if dropped and is
uncomfortable to the skin of a patient such that the valve cannot
comfortably be laid or rested on the patient duripg use.
Finally, since the flexible internal tube of the valve is
separate and made of a different material than other valve
components, it can, under certain circumstances, come loose from
the couplers within the valve causing the valve to fail and
risking contamination of the compressed air supply.

For these reasons, and particularly due to the expense of
production and fabrication, conventicnal pneumatic sphincter
valves have not been economical for use with disposable colonic
lavage kits designed to be discarded after a single use.
Accordingly, such disposable kits have been expensive and thus
not easily available to lower income persons or patients on fixed
incomes.

Prior art devices have also been available for delivering a
colonic lavage to a patient in order to dislodge and remove fecal
material from the patient’s colon. Some examples of such devices

are disclosed in U.S. Patent Numbers 5,190,519 of Mead et al.,
—=2r € al.
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5,176,630 of Shilling, et al., 5,405,319 of Abell e+ al.,

5,019,056 of Lee et al., and 4,874,363 of Abell. Each of these
devices has as its primary purpose the delivery of a lavage
liquid into the colon of a patient for dislodging fecal material
that may be lodged therein and then removing or draining the
dislodged material along with the waste lavage liquid from the
colon to evacuate the bowels of the patient. Each of these
devices may be used to accomplish this task. However, the
devices of these patents are also burdened with various problems
and shortcomings inherent in their VFrious designs. For example,
the Lee et al. device is large, bulky, and heavy and is suited
for use only by medical personnel in the confines of a doctor’s
office, .hospital, or other appropriate facility. It is not
suitable for personal use by a patient in his or her home and
certainly can not be carried easily on vacations and trips for
use away from home. In addition, the pumping and valving
mechanisms of this device tend to deliver lavage liquid to the
colon in a harsh manner that can be uncomfortable for the patient
and ineffective in removing certain types of fecal impactions.
Also, the valves and speculum disclosed by Lee et al. are formed
of hard components that can be uncomfortable and that include
injection molded plastic parts, which are relatively expensive,
especially for single use disposable items.

Shilling et al. discloses a combination speculum and

sphincter valve assembly that, again, is formed of hard plastic
injected molded components that are expensive to manufacture and

uncomfortable to use.
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Abell et al. discloses a manually controlled bowel

evacuation system that, while somewhat portable, nevertheless
falls short of an ideal system. This device incluqes a speculum
for insertion into the rectum, a source of pressurized water
connected to the speculum, and a drain hose connected to the
speculum for draining waste material to a waste receptacle. 2
Squeeze bulb is coupled to actuate a pair of valves that
alternately close off the drain hose while delivering water to
the speculum and opening up the drain hose while closing off the
pressurized water hose. 1In this way, it is taught, fecal
material is dislodged by water flowing into the colon and drained
when the drain hose is opened. The problems with the device lie
in its complex valving mechanisms that are both expensive to
manufacture. In addition, the device is strictly manually
operated and therefore the benefits of the rapid pulsing wave
activity in the water, controlled by the system of electronics,
are not achievable. Also, a variety of modes of valve operatiog
for controlling the inflow of water and the outflow of waste are
not possible because of the limited design of the valving system.
Fin;lly, Abell discloses a colon hydrothérapy and evacuator
System that includes a water reservoir, a pump for delivering
water from the reservoir to a colon through a speculum, and a
drain line for delivering dislodged waste from the colon to a
Separate receptacle for disposal. A single mechanical ball-type
valve is provided in the drain line. 1In use, water is pumped
continuously to the colon and the drain valve is periodically

opened and closed to allow water to accumulate in the colon and
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then to drain the accumulated water to the waste receptacle.
Clearly, this device lacks intelligent control functions and
represents a “brute force” method of evacuating a colon.
Further, it is not easily portable, has mechanical valves and
pumps that are expensive and somewhat less than perfectly
reliable, and is not capable of controlled cycled operation in a
variety of modes.

There is thus a need for a lightweight, self contained,
reliable, automatically controlled, integrated apparatus for
delivering a colonic lavage that overcomes the problems of the
prior art. The apparatus should be easily transported, be made
with highly reliable yet economical valves, speculums, and
receptacles that can be used once and thrown away. There is a
further need for a reliable, unbreakable, and economical
sphincter valve that can be used with colonic lavage and other
medical procedures and discarded after use. It is to the
provision of such an apparatus and sphincter valve that the

present invention is primarily directed.

SUMMARY OF THE INVENTION

Briefly described, the present invention, in one preferred
embodiment thereof, comprises a unitary sphincter valve assembly
intended primarily for use in medical applications such as
colonic lavage procedures. The valve assembly preferably is
molded in a single molding step from a translucent, opaque, or
pigmented pliant silicone material. The completed assembly is

formed from two parts, a main body and an end cap, each of which
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can be molded of a unitary mold. The main body of the assembly
is formed to define a generally cylindrical relatively thick
walled outer shell and a relatively thin walled interior tube
that extends coaxially within the outer shell and that has a
central passageway. A pressure chamber is defined between the
ocuter shell and the interior tube and the central passageway
continues and communicates through the end of the main body where
a female coupling nipple provides a means for coupling the valve
in a fluid delivery line. The outer shell of ;pe main body is
formed with a tubular coupling nipple that projects outwardly
from the wall of the outer shell and communicates with the
pressure chamber between the outer shell and the interior tube.
Molded simultaneously with and of the same silicone material
as the main body is an end cap that, in use, is inserted in the
other end of the main body to form the completed valve assembly.
The end-cap has a central passageway, an inwardly projecting
plug, a shoulder or flange, and an outwardly projecting female
coupling nipple similar to the coupling nipple formed on the
opposite end of the main body of the valve. When installed in
the end of the main body, the plug is sealingly received within
the end of the interior tube so that the tube passageway is
continued through the end cap and through the coupling nipple to
define a continuous passageway through the valve. The shoulder
or flange of the valve abuts and is sealed about the end of the
outer snell of the main body to close off the pPressure chamber

defined between the outer shell and the interior tube.
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In use, the valve assembly of this invention functions in
much the same way as prior art sphincter valves. Specifically,
the valve is spliced in a fluid flow line by coupling one section
of the line to the coupling nipple on one end of the valve and
coupling the other section of the ling to the coupling nipple on
the opposite end of the valve. Thus, fluid is free to flow
through the central passageway of the valve. An air pressure
supply tube is coupled to the coupling nipple projecting from the
main body for selective delivery of pressurized air to the
pressure chamber.

With no pressurized air supplied to the pressure chamber,
fluid is free to flow through the valve unimpeded. 1In this
condition, the valve is open. When it is desired to close the
valve, pressurized air is supplied to the pressure chamber. As
the air enters the chamber, it exerts inward force on the
interior tube causing it to collapse on itself closing off
communication through the valve and shutting off the flow of
fluid. Thus, the valve can be opened and closed by selectively
supplying pressurized air to and releasing the pressure from the
pressure chamber of the valve. 1In practice, the valve can be
cycled in this way up to several times per second if desired.

It has been found that the valve of this invention, in
addition simply to opening and closing, provides an added
function that is particularly beneficial in colonic lavage
applications. Specifically, as pressurized air is supplied to
the pressure chamber, the interior tube first collapses at its

center and continues to collapse toward the ends of the valve as
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it closes. This acts to sgueeze the fluid within the passageway
out of the valve causing a short pulse of fluid through the fluid
flow line. When the valve is cycled rapidly, the result is a
pulsating flow of fluid resulting in a gentle wave activity in
the lavage fluid, which, when the valve is used in the fluid
supply Yine of a colonic lavage apparatus, acts to loosen and
dislodge impacted fecal material in a patient’s colon. While
this pulsing function also occurs with prior art hard shell
sphincter valves, it has been found that the flexibility of the
unitary silicone structure of the present invenﬁibn provides
pulsing action superior to that of prior art valves.

Another aspect of the present invention comprises a greatly
improved apparatus and method for delivering a colonic lavage to
a patient. 1In one embodiment, the apparatus includes a frame
constructed of substantially hollow tubular elements connected
together to form a sealed interior cavity for containing a lavage
liquid. The frame thus functions both as a support structure and
as a reservoir for lavage liquid. The frame is configured to
carry a supplemental lavage liquid reservoir in the form of a
pPlastic bag and waste receptacle, also in the form of a plastic
bag, for receiving waste material from a patient’s colon for
disposal and is supported on wheels for easy mobility. a
speculum is provided that, preferably, is unitarily molded of a
rubberized material such as silicone, and is configured to be
inserted into a patient’s colon for delivering lavage liquid to
the colon and draining waste liquid from the colon. A pump is

disposed in the hollow frame for pumping lavage liquid through a

11
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tube to the speculum and a waste tube couples the speculum to the
waste receptacle. A gravity actuated ball and seat regulator
valve located atop a pylon of the frame is coupled to the supply
tube to insure that the pressure of lavage liquid delivered to
the patient does not exceed a predetermined threshold.

A-pair of sphincter valves, préferably formed according to
the present invention as summarized above, are disposed in line
with the lavage liquid supply tube and the waste removal tube
respectively. A programmable computer-based controller is
coupled to the pump and to each of the sphincter valves and can
control each of these elements individually or in any desired
pPhased relationship relative to each other. In use, the
controller selectively actuates the pump and the sphincter valves
according to a predetermined cycled schedule to provide a gentle
pulsed supply of lavage liquid to the colon for dislodging fecal
material therein and, at the appropriate time, draining the
resulting waste liquid from the colon to the receptacle carried
by the frame. Both valves can be closed simultaneousiy if
desired to hold the liquid in the colon for improved hydration of
stool performance. A variety of other operational modes are
available, including a manual mode, to provide the most effective
colon evacuation under a variety of circumstances.

In another embodiment of the invention, the colonic
lavage device is configured as a portable carryable unit. All of
the basic elements of the device are contained in a cloth carrier
about the size of a suitcase that can be carried over a shoulder

and packed in a vehicle for travel. 1In this way, the colonic
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lavage apparatus of this invention can easily be carried with &
patient on trips for providing a colonic lavage whenever needec.
This provides a mobility and freedom heretofore not possible fer
patients requiring frequent bowel evacuation.

The colon;c lavage apparatus of this invention provides a
variety-of advantages over prior art devices. First, it is
lightweight, easily portable, and relatively inexpensive to
manufacture, making it affordable to an average patient for in-
home use. The doubling of the hollow frame as both a support
structure and a lavage liquid reservoir increases the efficiency
of the device and provides ease of use. The unitary molded
valves and speculum are much less expensive that constructions of
the prior art and can be included in a kit of disposable elements
that are discarded after a single use.

Thus, it is an object of this invention to provide a
sphincter valve that is inexpensive to manufacture relative to
prior art valves but that functions as well or better.

Another object of the invention is to provided a sphincter
valve that is reliable yet economical enough to be discardable
after a single use.

A further object of the invention is to provide a sphincter
valve that can be assembled quickly and with minimum labor.

A still further object of the invention is to provide a
Sphincter valve having a soft body that is not uncomfortable to
the skin of a patient so that it can be laid or rested on a

patient’s body during use if desired.
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An additional object of the invention is to provide a
lightweight, portable, easy to use colonic lavage apparatus tha:
can be carried to and/or used by a patient in his home rather
that requiring the patient to travel to a medical facility teo
receive a colonic lavage.

Another object of the invention is to provide an improved
method of delivering a colonic lavage that is reliable,
repeatable, and easily applied to a patient in his or her home.

These and other objects, features, and advantages of the
present invention will become apparent upon review of the
detailed description set forth below when taken in conjunction
with the accompanying drawings, which are briefly described as

follows.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side cross-sectional view of a unitary sphincter
valve assembly for use in a colonic lavage apparatus that
embodies principles of the present invention in a preferred form.

Fig. 2 is a cross-sectional view of the valve of assembly of
Fig. 1 shown assembled, spliced in a fluid flow line, and in its
open condition.

Fig. 3 is a cross-sectional view of the valve assembly shown
assembled, spliced in a fluid flow line, and in its closed
condition.

Fig. 4 is a perspective view of a colonic lavage apparatus

that embodies principles of the present invention in a preferred

form.
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Fig. 5 is a cross-sectional view of the gravity actuated
regulator valve assembly of the present invention.

Fig. 6 is a top plan view of the regulator valve stopper
showing return holes formed therein.

Fig. 7 is a partial perspective view of the frame of the
apparatus of Fig. 5 illustrating the containing of lavage liquid
therein and the coupling to a lavage liquid receptacle carried by
the frame.

Fig. 8 illustrates a preferred method and apparatus for
filling the hollow tubular frame of this invention with a lavage
liquid.

Fig. 9 is a perspective view of the present invention
embodied in a portable carryable kit for taking on trips.

Fig. 10 is a side elevational cross-sectionéd view of a
unitarily molded rubberized speculum that émbodies principles of

the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, wherein like numerals refer
to like parts throughout the several views, Fig. 1 illustrates in
Cross-section a sphincter valve assembly that embodies principles
of the present invention in a preferred form. The sphincter
valve assembly of Figs. 1 through 4 are particularly suitable for
use in the colonic lavage method and apparatus of this invention.
The assembly 11 comprises two components, a main body 12 and an
end cap 13. Both the main body 12 and the end cap 13 preferably

are molded at the same time and in a common mold. Further, both
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components in the preferred embodiment are formed of a flexible
somewhat rubber like material such as, for example, a silicone, a
silicone rubber compound, or another synthetic rubber material.
Latex materials can also be used, but they are not preferred for
applications where the valve is likely to come into contact with
a patient’s skin because many patients have latex allergies. 1In
any event, the material can be uncolored or pPigmented if desired
and preferably is translucent or partially transparent so that a
user can observe the operation of and fluid flow through the
valve.

The main body 12 is formed to define a generally cylindrical
outer shell 17 that surrounds and is coaxially aligned with a
smaller interior tube 18. The outer shell 17 is molded to have
relatively thick walls so that it is substantially rigid,
although some flexibility is provided in the outer shell because
of the flexible nature of the silicone material from which it is
molded. Conversely, the walls of the interior tube are
relatively thin compared to those of the outer shell so that the
interior tube is flexible and can be collapsed upon itself under
the influence of appropriate inward force applied to the outside
of the tube. The interior tube 18 is spaced from the inner walls
of the outer shell 17 so that an annular or cylindrical pressure
chamber 21 is defined between the outer shell and the interior
tube.

The main body 12 is also formed with an end portion 14 that
is integrally molded with the outer shell and the interior tube

and from which they extend. The end portion 14 is molded with a
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shoulder 15 from which a female coupling nipple 16 axially
extends. The end portion closes off the pressure chamber at the
end of the valve and supports the end of the interior tube 18

relative to the outer shell 17. The central passageway 1% of th

ct
({4

interior tube 18 extends continuously through the end portion 14
of the -main body and axially through the coupling nipple 16 to
define a continuous uninterrupted passage through the valve. At
the other end of the main body 12, the outer shell 17 terminates
in an end 24 and the interior tube 18 terminates in an end 26.

In the preferred embodiment, the ends 24 and 26 and substantially
coplanar; howgver, this is not a requirement and one of the ends
could weil be recessed with respect to the other end.

The end cap 13 is formed with a central axially extending
pascageway 27 that preferably has the same diameter as the
central passageway 19 defined through the main body 12. The end
cap 13 is also formed with a radially extending flange 31, an
inwardly extending plug 28, and an outwardly extending coupling
nipple 29. The flange 31 defines a shoulder 32 that is sized and
configured to abut the end 24 of the outer shell 17 when the end
cap 13 is installed in the end of the main body as described in
more detail below.

The outside diameter of the inwardly extending plug 28 is
larger than the inside diameter of the central passageway 19 of
the interior tube and preferably is substantially the same as the
inner diameter of the pressure chamber 21. With this
configuration, the end 26 of the interior tube 18 and the end 24

of the pressure chamber can be stretched to a larger diameter

17
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with an appropriate stretching tool and the inwardly extending
pPlug 28 can be inserted into the stretched ends as the end cap is
installed. When the stretched ends are released, they tend to
return to their original size thereby closing and sealing around
the outside of the Plug 28. More specifically, the end 24 of the
pressure- chamber, when released, closes around the plug 28 and
around the tube 18 capturing the end 26 of the tube between the
Plug and the interior wall of the pressure chamber. This
securely fixes the end of the tube and forms & continuous sealed
passageway completely through the valve from the left coupling
nipple 16, through the interior tube 18, and out the right
coupling nipple 29. It is also preferable when installing the
end cap that a bead ofisilicone adhesive be applied between the
end 24 of the outer shell 17 and the shoulder 32 of the end cap.
In this way, the pressure chamber 21 is reliably sealed against
any leakage between the end of the main body 12 and the end cap
13.

A female coupling nipple 22 Projects radially outwardly from
the outer shell 17 and has a central passageway 23 that
communicates with the pressure chamber 21. As described below,
the nipple 22 is adapted to be coupled to a pressurized air hose
for the selective delivery of pressurized air to the pressure
chamber 21.

Fig. 2 illustrates the sphincter valve of this invention
fully assembled and spliced into a fluid delivery line for
controlling the flow of fluid therethrough. 1In fig. 2, the valve

is shown in its open condition allowing fluid to flow through the
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valve and through the fluid delivery line. The end cap 13 is
seen inserted in the end of the main body 12 with the end of the
interior tube 28 and the end of the pressure chamber stretched
and sealed about the inwardly projecting plug 28. The shoulder
is sealed against the end of the outer shell with an appropriate
silicone adhesive to seal off the end of the pressure chamber 21.

One end 33 of the fluid delivery line is coupled to the
coupling nipple 16 at the left end of the valve by means of a
cylindrical adapter 36. Specifically, the adapter 34 fits
tightly within both the end of the coupling nipple and the end of
the delivery tube to couple the two together. Other coupling
means can also be used. For example, the coupling nipple might
simple be stretched, the end of the fluid delivery tube inserted,
and the nipple released to constrict ana seal about the end of
the tube. These and other means of coupling the delivery tube to
the valve are contemplated and are within the scope of the
present invention.

Similarly, the other end 34 of the fluid delivery line is
coupled via adapter 37 to the coupling nipple 29 at the other end
of the valve. Again, while an adapter is used, other coupling
means might be employed. Thus it is seen that the flow of fluid
is free to continue from the left portion of the fluid delivery
line, through the interior tube of the valve, and into the right
portion of the fluid delivery line as if the valve were not in
the system. A pressurized air supply line 39 is coupled to the
coupling nipple 22 and communicates with the pPressure chamber 21

within the valve. Through the supply line 39, pressurized air
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can be selectively injected into the pressure chamber for closinc
the valve as described in more detail below. In fig. 2, no
pressure has been applied to the pressure chamber and the valve
is fully open allowing the free flow of fluid as indicated by
arrows 38.

IT will be appreciated from fig. 2 that the flexible nature
of the silicone material from which the valve is molded
contributes to its functionality, allowing quick and easy
coupling of the valve to the various tubes of the fluid delivery
and pneumatic control systems. This represents and advantage
over prior art sphincter valves with hard plastic shells, wherein
the various tubes and supply lines must generally be coupled to
the valve with ancillary ~lamps or other appropriate fasteners.

Fig. 3 illustrates operation of the sphincter valve of this
invention to close off a flow of fluid and to provide a momentary
pulse of fluid through the fluid delivery line. As in fig. 2,
the valve 11 is seen to be spliced into a fluid delivery line at
the opposed ends of the valve. The pressurized air supply line
39 is coupled to the main body 12 at the coupling nipple 22 and
is in communication with the pressure chamber 21 for delivery of
pressurized air thereto. 1In fig. 3, pressurized air, or other
apprepriate gas as desired, is shown at 41 being forced into the
pressure chamber 21 through the pressurized air supply line 39.
The pressurized air can originate from any appropriate source
connected to the other end of the supply line 39 (not shown),
such as, for example, a pump or pressurized air tank and

associated control system, a hand operated pump, or other source.
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The actual means of delivering pressurized air to the pressure
chamber can vary widely depending upon the particular application
to which the valve is put.

As pressurized air is delivered to the pressure chamber 21,
the pressure within the chamber gradually increases as a function
of the rate of pressurized air flow. This, in turn, exerts
increasing inward force on the interior tube 18 and corresponding
outward force on the interior walls of the outer shell 17. Since
the walls of the interior tube are substantially thinner than the
walls of the main body, the increasing force causes the interior
tube to begin to coliapse upon itself. Eventually, the force
becomes sufficient to cause the walls of the interior tube 18 to
meet and contact each other intermediate the ends of the tube as
illustrated at 46 in fig. 3. At this point, the flow of fluid
through the fluid delivery line is shut off and the valve is in
its closed condition.

If desired, pressurized air can continue to be forced into
the pressure chamber 21 after the initial closing of the valve.
This further increases the pressure within the pressure chamber
21 causing the interior tube 18 to collapse further upon itself
from its mid-portion toward its opposed ends, as illustrated in
phantom lines at 43 in fig. 3. This action, in turn, squeezes
out fluid within the interior tube causing a surge or pulse of
fluid through the fluid delivery line as indicated at 42 in fig.
3. It has been found that the flexible unitary nature of the

entire valve assembly, including the walls of the main body,

21

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

WO 99/43365 PCT/US99/02465

improves the efficiency of this process as the main body walls
bulge slightly outwardly in response to the increasing pressure.

The pulse action of the sphincter valve of this invention
provides significant advantages in many applications, and
particularly in colonic lavage procedures. 1In such Procedures,
the valve can be opened and closed rapidly up to several times
per second if desired. This causes a distinctly but gently
pulsed flow of fluid into a patient’s colon as a result of the
surge or pulsed action provided by the opening and closing valve.
Such a pulsed flow has been found to be véry beneficial in
colonic lavage procedures'for.dislodging and hydrating impacted
fecal material in a patient’s colon so that the material can be
removed from the colon through an associated drain line. Thus,
the unique sphincter valve of the present invention provides
benefits and advantages and does so at a cost and with a
complexity far less than prior art sphincter valves. Thus, the
valve can simply be discarded after use, making it ideal for
disposable fluid delivery kits for use in medical procedures.
Disposability is important in many medical procedures and
particularly procedures such as colonic lavage performed at home
because the valves become contaminated after use and cannot
easily be cleaned. Further, the valve of this invention is
relatively soft and is not uncomfortable to the skin of a
patient. It can thus be rested on a patient’s skin during a
procedure if necessary without being uncomfortable.

Fig. 4 illustrates a colonic lavage apparatus that

incorporates the sphincter valve of Figs. 1 through 3 and that
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furcher embodies principles of the present invention in a
preferred form. The apparatus 51 comprises a portable frame 52
that is generally constructed of tubular PVC Pipe sections
connected together with appropriate PVC fittings 54 to form =
frame having a substantially sealed interior cavity for
containing lavage liquid. More specifically, the frame has
horizontal rails 53 that extend between upwardly pProjecting legs
35 of the frame. A contoured U-shaped handle 56, also preferably
made of tubular PVC, is connected to the tops of the two back
legs of the frame to provide a means for pPushing the frame along
a floor. To facilitate such portability, casters 76 are attached
to the bottom end of each leg 55.

A regulator tower 57 extends upwardly from the top end of
one of the front legs 55 of the frame and is capped with a
regulator valve assembly 58, which is described in more detail
below. The top of the other front leg 55 terminates in an
upwardly open filler port 59 for filing the interior cavity of
the frame with a lavage liquid. A filler cap 61, preferably
tethered to the frame by a chain 62, covers the upwardly open
filler port during normal operation of the apparatus.

A controller support arm 63 is coupled to and extends
upwardly from one of the horizontal rails 53 of the frame and is
configured to support a computer based controller 64 for
controlling the various functions of the apparatus as detailed
below.

The lower horizontal rails 53 of the frame 52 form a cradle

that is sized to receive and carry a lower Plastic tray 68, which
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preferably is formed of molded plastic. Similarly, the upper
horizontal rails 53 form a cradle that is sized to receive and
hold an upper tray 69. The lower tray 68 is sized to contain a
lavage liquid reservoir 71, which, in the preferred embodiment,
comprises a sealed plastic bag that rests in the tray 68.
Similarly, the upper tray 69 is sizéd to contain a waste liguid
receptacle 72, which also preferably comprises a sealed plastic
bag. The plastic bags forming the reservoir 71 and receptacle 72
are intended to be single use disposable items. and forming these
elements from inexpensive plastic bags.facilitates this purpose.

During normal use of the apparatus 51, the lavage liquid
reservoir 71 is coupled to the sealed interior cavity of the
frame 52 through a flexible hose 74 communicating at one end with
the reservoir 71 and at its other end with a fitﬁing 73 on one
leg of the frame. 1In this way, as the sealed hollow frame is
filled Qith a lavage liquid through its filling port 59, the
lavage liquid flows through the flexible hose 74 ang fills the
lavage ligquid reservoir 71. Thus, the reservoir 71 Provides a
lavage liquid capacity that is substantially greater than the
capacity of the sealed interior cavity of the frame alone.

A lavage liquid delivery and waste removal assembly 77 forms
& part of the colonic lavage apparatus 51. The assembly 77
comprises a speculum 78 that is configured and sized to be
inserted into a patient’s rectum for delivering a colonic lavage.
The speculum 78, which preferably is molding from a unitary piece
of rubberized material such as silicone, has a generally tubular

body with a closed bulbous distal end 79. A pair of oblong
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openings 8l are formed in the distal end of the speculum 78 for
delivering lavage liquid to a colon and receiving waste liguic
for extraction from the colon. A selectively infl;table cuff 83
is provided on the tubular body portion 82 of the speculum 78 anz
can selectively be inflated and deflated by use of a sQqueeze bulk
84. The specific configuration and operation of the speculum 78
is described in more detail below.

The speculum 78 is secured at its open back end to a first
sphincter valve 87. Preferably, the sphincter valve 87 is moldec
from a unitary piece of rubberized material such as silicone and
has the configuration described hereinabove with reference to
Figs. 1 through 3. A waste tube or conduit 88 communicates
between the sphincter valve 87 and the waste liquid receptacle 72
carried by the upper tray 69. Thus, the sphincter valve 87 is
mounted in line with the waste liquid tube 88. It will be
understood that, with this configuration, when the sphincter
valve 87 is in its open configuration, waste liquid is free to
flow through the openings 81 in the speculum 78, through the open
sphincter valve, and to the waste liquid receptacle 72 through
the tube.88. Conversely, when the sphincter valve 87 is closed,
this path is blocked and waste liquid does not flow out of a
patient’s colon. The sphincter valve 87 is Pneumatically
operated by means of air pressure selectively supplied through a
control tube 89 that, in turn, is connected to the controller 64.
The controller 64 is programmed and adapted to supply pressurized

air for opening and closing the sphincter valve §7 according to a
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predetermined cycled schedule for optimizing the colonic lavage
procedure.

A pump 66, which preferably is a commercially available
submersible marine pump, is located within the sealed interior
cavity of the frame in the left front leg thereof. Thus, wher
lavage Yiquid fills the frame, the pump 66 is submerged in the
lavage liquid. Activation of the pump 66 by means of an
appropriate command issued over the pump control line 94 from the
controller 64 causes the pump 66 to deliver lavage liquid
upwardly through a tube 67 to the top portion of the regulator
tower 57. From there, the pressure of the lavage liquid is
regulated, as detailed below, and is delivered to the speculum 78
through a lavage liquid supply tube 91. Connected in line with
the supply tube 91 is a second sphincter valve 92, which
preferably also has a unitary rubberized structure according to
the present invention. The second sphincter valve 92 is coupled
to the controller 64 through a control tube 93. The controller
64 is programmed and adapted to supply pressurized air

selectively to the second sphincter valve 92 for cpening and

-closing the valve according to a predetermined schedule.

Significantly, the controller also has the capability of cycling
the sphincter valve 92 in relatively rapid succession during an
inf}ow cycle in order to provide a gently pulsed supply of lavage
liquid to the colon of a patient under treatment.

While the first and second sphincter valves 87 and 92 have
been illustrated as separate devices in Fig. 4, it should be

understood that, according to the present invention, these valves '
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could be molded together in a single unit from a rubper:zec
material such as silicone. 1In such a case, the valves woulc be
co-located, preferably close to the speculum 78, and the
associated supply, drainage, and control tubes would be connected
to the tandem valve assembly appropriately.

When using the colonic lavage apparatus of Fig. 4, a
disposable single use package containing the speculum, sphincter
valves, plastic bag liquid reservoirs, and associated tubing is
supplied. These items are then positioned and connected as shown
in Fig. 4. The sealed interior cavity of the frame 52 is then
filled with lavage liquid through the filling port 59 to a
predetermined volume. As the sealed interior cavity is filled,
lavage liquid also flows through the flexible hose 74 and fills

the lavage liquid reservoir 71 within the lower tray 68. The

£filling process is complete when the apparatus has been filled

with a sufficient volume of lavage liquid to perform a colonic
lavage procedure on a patient.

With the system charged with lavage ligquid, the speculum 78
is inserted through a patient’s rectum until it is properly
positioned within the patient’s colon. The inflatable cuff 83 is
then inflated by squeezing the squeeze bulb 84. This causes the
cuff 83 to bear against the inside walls of the patient’s colon
to form a seal so that lavage and waste liquid do not leak past
the body of the speculum 78. For this purpose, the squeeze bulb
84 is provided with a screw valve so that when the cuff 83 has
been properly inflated, the screw valve can be closed to maintain

the inflated condition of the cuff.
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At this point, a nurse or other attendant selects by
pressing appropriate buttons on the controller 64 the desired
lavage cycle and timing sequence for the patient. By timing
sequence it is meant the sequence in which the controller
activates the pump 66 and the two tupe sphincter valves 87 anc 92
to provide controlled inflow of lavage liquid into the patient’s
colon and controlled ocutflow of waste liquid from the colon. 1In
one preferred sequence, for example, the controller automatically
begins the lavage procedure by activating the pump 66, opening
the inflow valve 92, and closing the outflow valvel87. This
causes lavage liquid to flow through the speculum 78 into the
patient’s colon. Preferably, and most significantly, it has been
found that, during this inflow cycle, it is highly desirable to
open and close the sphincter valve 92 at a rate of about four
cycles per second. The opening and closing of the valve 92
during the inflow cycle has been found to induce a gently pulsed
wave characteristic in the inflowing liquid stream. This pulsing
action has been found to enhance significantly the ability of the
inflowing lavage liquid to break up and dissolve impacted waste
material in the colon. It has also been found through clinical
trials that the pulsing of the inflowing lavage liquid triggers
autonomic peristaltic action in the patient’s colon, which
further loosens and breaks up impacted waste material. The
result has been a substantially enhanced performance over prior
art colonic lavage methods.

Once a predetermined amount of lavage liquid has been

delivered in this pulsed fashion to the colon, the controller
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then closes both the inflow and outflow sphincter valves §7 and
92 respectively to hold the lavage liquid in the colon for =
predetermined length of time. This further dissolves and loosens

impacted waste material in the colon and enhances the

effectiveness of the procedure.

Wiren the hold cycle has terminated, the controller opens the
outflow sphincter valve 87 while maintaining the inflow sphincter
valve 92 in its closed configuration. Thus, waste liquid bearing
dissolved waste material from the colon is expunged from the
colon through the openings in the speculum 78, through the
sphincter valve 87, and to the waste receptacle 72 through the
waste tube 88. The entire cycle carn then be repeated either with
the same timing characteristics or with different timing
characteristics until the patient’s colon is completely cleaned.

It should be understood that the just described sequence
represents only one preferred sequence of providing a colonic
lavage with the apparatus of this invention. Virtually endless
Seéquences are possible with the computer based controller 64.
Further, the timing of the inflow and outflow cycles, the timing
of the hold cycle, and the rate at which the inflowing liquid is
Pulsed during the inflow cycle are all variable and selectable by
the user, either from preprogrammed sequences or through user
pProgrammed or manual mode operation of the controller. For
instance, it has been found desirable that for each repetition of
inflow and outflow in the sequence described above, the inflow
times, outflow times, and hold times be progressively increased

until a predetermined number of cycles have completed or a
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predetermined amount of lavage liquid has been usecd and this is
easily accomplished by appropriately programming the controller.
Virtually any combination of inflow, outflow, and hold cycles as
well as various Pulsing characteristics are possible with the
celonic lavagebapparatus of this invention and all are considered
to be within the scope thereof.

Figs. 5 and 6 illustrate the regulator valve assembly 58
that is located atop regulator tower 57. The regulator valve
assembly 58 functions to ensure that lavage liquid is never
delivered to the colon of a patient at a pressure ébove a
pPredetermined threshold. 2 virtua;ly 100% reliable regulator is
necessary in this regard because of the possibility of colon
damage should liquid be delivered at a pressure that is too
great. The regulator valve assembly 58 comprises a regulator
housing 96 that is mounted atop the regulator tower 57. a first
plug 97 is mounted in the regulator housing 96 near the bottom
thereof and a second plug 98 is mounted above and spaced from the
lower plug 97. The Plugs 97 and 98 can be made of a rubberized
material or, alternatively, can be formed of PVC and cemented in
place within the housing. A regulator tube 104 extends through
the lower plug 97 and upwardly through a center Passageway in the
upper plug 98. The regulator tube 104 terminates in a valve seat
106 having a lip portion that projects slightly above the top of
the plug 98. The lower portion of the regulator tube 104 is
connected to a “T” 103 that is coupled both to the pump tube 102,

which extends upwardly through the regulator tower from the pump
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66, and to the lavage liquid supply tube 91, which communicates
with the speculum 78 through sphincter valve 92.

A cap 99 having a weep hole 101 is secured to the top of the
regulator housing 96 forming a compartment in the top portion
thereof. A weighted stainless steel ball 107 is captured in the
compartment and, under normal conditions, rests atop the valve
seat 106. The mouth of the valve seat is sized and configured
such that a seal is formed between the mouth of the seat and the
ball 107 as a result of the force of gravity pressing the ball
againét the mouth of seat.

A set of overflow return holes 108 are formed through the
plug 108 and, as described in more detail below, allow overflow
lavage liquid to flow downwardly through- the plug 98. A drain
tube 111 also extends through the lower plug 97 and terminates in
a drain 109. 1In this way, overflow lavage ligquid that flows
through the overflow return holes 108 in the upper plug 98 is
directed through the drain 109 and the drain tube 111 back to the
lower extremities of the sealed cavity formed by the frame and
thus back to the lavage liquid reservoir therein. Thus, it will
be seen that the regulator valve assembly 58 functions in
conjunction with the frame 52 to form a closed System whereby
overflow lavage liquid is automatically directed back to the
reservoir of ligquid for further use.

In operation, when the pump 66 is activated, lavage liquid
1s pumped upwardly through the pump tube 102 and is delivered
through the T 103 to the delivery tube 91 and then on to the

speculum. As long as the pressure of the liquid being delivered
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by the pump is below a predetermined threshold, the liguid flows
directly from the pump to the speculum in the expected way.
However, if the pressure of the liquid should exceed a
predetermined value, it is then sufficient to lift the weighted
ball 107 off of the valve seat 106 allowing excess lavage liquid
105 to escape and flow back down to the liquid reservoir, The
pressure threshold is determined by the weight of the weighted
ball 107. For example, a heavier ball would result in a higher
threshold pressure while a lighter ball would result in a lower
threshold pressure. 1In practice, it has been found that the
weight of the ball should be se;ected to provide a threshold
pressure of between about 2 and 2.5 Psi in order to assure a safe
and effective procedure for a wide variety of patients. A
stainless steel ball having a diameter of about 1 and 1/16 inch
and a corresponding weight of about .247 1bs. has been found to
provide such a threshold.

In addition to regulating the pressure of lavage liquid
inflow, the gravity actuated valve assembly 58 has been found to

provide an additional advantage for use in the Present invention.

. Specifically, when the pressure of lavage liquid reaches the

predetermined threshold, the ball 107 has been found not simply

to rise in respdnse to the pressure, but to bob up and down at a
relatively rapid rate atop the valve seat 106. This causes the

pressure of the lavage liquid to oscillate as it is delivered to
the speculum. Such.supplemental oscillation of the pressure, in
conjunction with the normal pulsing of the inflow sphincter

valve, enhances even further the ability of the lavage liquid to

32

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

WO 99/43365 PCT/US99/02465

dislodge impacted waste material within the patient’s colon anc
renders the process even more efficient and effective.

Fig. 6 is a top plan view of the upper plug 98 of Fig. 5.
The valve seat 106 can be seen centered within the plug for
proper positioning of the weighted ball 107. A set of overflow
return holes 108 are arrayed around the valve seat 106 to permit
overflow lavage liquid to flow freely back to the reservoir in
the bottom of the sealed cavity of the frame 52.

Fig. 7 is a perspective view of the lower right corner of
the frame 52 as seen in Fig. 1. The lower portion of the
vertical leg 55 is seen to incorporate a clear section 114 that
forms a liquid level gauge for filling the frame and reservoir 71
with lavage liquid. A set of markings or indicia 116 are
provided on the gauge and preferably are calibrated in units of
liquid volume such as gallons so that the system can be charged
with the proper amount of lavage liquid for a given process.

The sealed interior cavity of the frame 52 is in fluid
communication with the lavage liquid reservoir 71 through a
flexible hose 74. The hose communicates at one end through a
coupling nipple 113 to the plastic bag reservoir 71 and
communicates at its other end with the sealed interior cavity of
the frame through a threaded adapter 112 and a fitting 73. The
level at which the tray 68 is supported on the frame is such that
the plastic bag reservoir 71 fills simultaneously with the sealed
interior cavity of the frame 52 and the indicia 116 are
calibrated to indicate the total amount of lavage liquid

contained in the frame and in the plastic bag reservoir 71. The
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reservoir 71 is necessary to provide a sufficient capacity to
complete a colonic lavage treatment on an average patient, whicr,
for example, might be between about five gallons and six gallons
of liquid. As the colonic lavage is administered to a patient,
the lavage liquid is progressively d;awn out of the frame and the
reservoir 71 by the pump 66 until both are substantially drainec
of lavage liquid.

Fig. 8 illustrates a preferred method and apparatus for
filling the device of this invention with lavage liquid prior to
administering a colonic lavage. The systeﬁ is charged with
lavage liquid through the ﬁiller port 59 at the top of the front
right leg of the frame as seen in Fig. 1. To accomplish the
filling, the cap 61 is removed to permit access to the interior
cavity of the frame. A filler module is provided for charging
the system with lavage liquid, which, in most cases, is ordinary
warmed tap water. The filler module 117 comprises a housing 118
Closed at its bottom with a bottom cap 121 and at its top with a
top cap 119. The housing 118 contains a submersible pump 123,
which can be the same type as pump 66 in the frame 52. The pump
is coupled to one end of a filler hose 124 and the other end of
the hose is adapted to be inserted through the filler port 59 of
the frame. A control wire 126 electrically connects the pump 123
Lo a source of electrical power, which can be the controller
module 64. The top cap 119 of the filler module 117 has an
opening (not visible in Fig. 8) through which the housing 118 can
be filled with water 125 from a faucet 122 Or can be filled with

another appropriate lavage liquid if desired. As the filler
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module is filled with water, the pump 123 delivers the water from
the module, through the filler hose 124 to the filling port 5¢ of
the frame 52. Therefore, water 125 is gradually pumped from a
flowing faucet at a sink or other convenient location to the
colonic lavage apparatus until the apparatus is fully charged
with lavage liquid. At this point, the faucet is turned off andg
the filler module 117 is stowed for future use. Accordingly,
with the filler module of Fig. 8, the charging of the present
invention with lavage liquid is simple, easy, clean, and does not
require lifting of water by the operator. This represents a
distinct advantage over prior art colonic lavage devices.

Fig. 9 illustrates the present invention embodied in a
portable carryable unit that can be transported easily with a
patient on vacations and other trips. The embodiment of Fig. 9
includes many of the elements previously described with respect

to Figs. 4-8 and elements already described in detail will not be

~described in detail again here.

The embodiment of Fig. 9 includes a carrier 132 that,
preferably, is a cloth or nylon bag having a shoulder strap 137
to allow the bag to be carried easily by one person. The carrier
132 is formed to define a liquid reservoir compartment 133 on one
side of the carrier and a waste receptacle compartment 134 on the
other side of the carrier. Each of the compartments 133 and 134
can be accessed through respective zippers 136 provided along the
top of the carrier. The carrier 132 is sized to contain all of
the elements illustrated in Fig. 9 so that the entire apparatus

can easily be carried from place to place in the carrier 132.
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The colonic lavage apparatus is illustrated in Fig. 9 with eal1
the components assembled and prepared for delivering a colonic
lavage. It should be understood, however, that during
transportation, the elements are disassembled and inserted into
one cf the compartments of the carrier.

The colonic lavage apparatus in Fig. 9 further comprises a
generally "F" shaped hollow pump housing 138 that is formed form
tubular PVC plastic material. The pump housing 138 includes a
horizontal chamber 139, an overflow tower and level gauge 141,
and a pump tower 142. The overflow tbwer and level gauge 141
preferably is formed of clear plastic material with indicia
printed thereon to indicate a volume of lavage liquid. The
hollow pump housing 138 is removably attached to the outside of
the carrier 132 during use of the apparatus with a set of Velcro
strips 143 that wrap around the pump housing to hold it in place.
The pump housing 138 is coupled through a flexible hose 146 and a
threaded adapter 144 to a lavage liquid receptacle positioned
within the liquid reservoir compartment 133, Preferaﬁly, the
receptacle is a plastic bag as illustrated in the prior
embodiment and the carrier 132 is provided with an opening 145
through which the flexible hose 146 extends to the plastic bag.

A lavage liquid delivery and waste removal assembly 147 is
provided and, in the preferred embodiment, is the same as
assembly 77 illustrated in Fig. 4. 1In general, the assembly 147
comprises a speculum 148 for insertion through a patient's
rectum. The speculum 148 is in fluid communication through a

sphincter valve 149 and a flexible hose 151 to a waste liquid
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receptacle located in the waste receptacle compartment 134.
Preferably, the waste liquid receptacle comprises a disposable
plastic bag that is gradually filled during the lavage ﬁrocess
and can be discarded thereafter. The sphincter valve 140 is
coupled througg a control tube 166 to the controller 164, which
provides compressed air to the sphincter valve 149 to open and
close it according to a pre-determined schedule.

A submersible electric pump (not visible in Fig. 9) is
located inside the pump tower 142 and is activated by the
controller 164 by means of a pump control wire 168. A
collapsible regulator tower 152 is provided with feet 153 and a
vertically extending stantion 156 formed by disconnectable
sections 157. The tower 152 is topped by a regulator valve
assembly 158, which preferably is the same as the regulator
assembly 58 described in conjunction with Fig. 4. Upon
activation of the pump within the pump tower 142, lavage liquid
contained within the housing 138 is pumped through tube 162
upwardly to the top portion of the regulator tower 152. As with
Fig. 4, the tube 162 is coupled within the tower 152 to a T and
then on through supply tube 159 and sphincter valve 161 to the
speculum 148. The other leg of the T within the tower 152 is
coupled to the weighted ball regulator valve within the regulatorv
assembly 158 as shown in Fig. 4. Overflow liquid resulting from
operation of the regulator valve is delivered through an overflow
tube 163 back to the housing 138 through the top of the overflow
tower 141. The sphincter valve 161 is coupled to and controlled

by the controller 164 through a control tube 167.

37

SUBSTITUTE SHEET (RULE 26)



10

1

2

3]
tn

5

0

WO 99/43365 PCT/US99/02465

In use, the components illustrated in Fig. 9 can be
disassembled and stowed within the carrier 142 for transpor: from
one place to another. Specifically, the two plastic bags tha-=
fofm the lavage liquid reservoir and waste liquid receptacles are
placed in the carrier 132 as is the pump housing 138, the
assembly-147, and all the associated hoses and tubes. The
regulator valve tower 152 is then disassembled by removing its
feet 153 and disconnecting the vertical sections 157 from each
other. All of these components are then placed within the
carrier 132 as is the controller 164. The zippers 136 are then
zipped and the entire apparatus can easily be carried across
one's shoulder.

For use in delivering a colonic lavage, the elements are
removed from the carrier and positioned and assembled as shown in
Fig. 9. The lavage liquid .reservoir bag is positioned in
compartment 133 and connected through hose 146 to the housing
138. The housing 138 is then filled w;th lavage liquid, which
can be warm water, through the top of one of the towers 141 and
143. As the housing 138 is filled, the lavage liquid flows into
the lavage liquid reservoir contained within the compartment 133
and the filling procedure is stopped when the liquid is indicated
to be at the proper level. A colonic lavage can then be
performed as described above to remove impacted fecal material
from a patient's colon. After the procedure, the plastic bags,
tubes, sphincter valves, and any other components of the system

that come in contact with lavage liquid or waste liquid are
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simply discarded and a new sterilized disposable packet
containing the same items is used for the next procedure.

Accordingly, it will be seen that the embodiment illustracecs
in Fig. 9 has unique advantages in situations where a8 patient
desires to travel from one place to another such as, for example,
to travel on a vacation or other trip. No longer does the
patient have to go to a facility to receive a colonic lavage can
have the procedure performed privately and easily wherever he or
she goes.

Fig. 10 illustrates a preferred embodiment of a disposable
speculum for use with the present invention. The speculum 171
preferably is molded from a unitary piece of rubberized material
such as, for example, '‘silicone. The speculum can also be molded
from latex~based materials if desired; however, Some patients may
have latex allergies and latex materials are therefore not
preferr;d.

The speculum 171 has a generally tubular hollow body 172, an
open proximal end 173, and a contoured closed distal end 174 that
is slightly bulbous in nature. The distal end 174 of the
speculum is provided with opposing oval shaped openings 176 (only
one of which is visible in Fig. 10) through which lavage liquid
passes into a patient's colon and through which waste liquid
passes from the colon and through the speculum for disposal.

An inflatable rubber cuff 177 is disposed about the tubular
body 172 of the speculum and is made of a thin rubber material
that can be blown up or inflated as illustrated in Fig. 10. To

facilitate such inflation, the speculum 171 is molded with an air
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pressure passageway 178 that terminates in a nipple 179. The
nipple 179, in turn, is coupled to the tube of a squeeze bulb as
illustrated in Fig. 4. 1In use, the inflatable cuff 177 can be
inflated by squeezing the squeeze bulb which causes compressecd
air to travel through the air pressure passageway 178 and into
the inflatable cuff 177. As described above, the cuff 177
expands to engage the walls of a patient's colon to preven:
accidental leakage of lavage liquid or waste liquid during the
lavage procedure. When the lavage procedure is over, the screw
valve on the squeeze bulb is simply réleased to deflate the cuff
177 for removal of thg speculum 171,

The invention has been described herein in terms of
preferred embodiments and methodologies. It will be apparent to
those of skill in the art, however, that various modifications
might well be made to the illustrated embodiments within the
scope of the invention. For example, while silicone or a
silicone compound has been illustrated as the preferred material
from which the valve is molded, other appropriate materials might
well be substituted. Further, the size and relative dimensions
of the various components of the valve might be different from
those illustrated in the drawings depending upon the particular
purpose for which it is intended. For example, the valve could
be made long and thin in order to increase the relative length of
the interior tube and provide a more pronounced pulsed action as
the valve is closed. Also, the sphincter valve of this invention
has been illustrated and described as a pneumatically controlled

device wherein air or gas is used to open and closed the valve.
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In certain applications, however, it might be desirable to employv
a fluid to open and close the valve rather than air. 1In such
cases, the valve would be hydraulically controlled rather than
Pneumatically controlled, but the principles of operation woulcd
remain substantially the same. The valve has also been describec
in terms of a single unitarily molded structure. The same
pPrinciples could be applied to a unitarily molded gang valve
wherein two or more individuélly controllable valves are molded
within a single unitary body. Finally, the apparatus for
delivering a colonic lavage and its various components as
described herein may well be constructed with a wide variety of
shapes and configurations that could differ from the illustrated
embodiments. These and cther additions, deletions, and
modifications might well be made to the disclosed embodiments by
those of skill in the art without departing from the spirit and

Scope of the invention as set forth in the claims.
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CLAIMS

1. An apparatus for delivering a colonic lavage, said
apparatus comprising:

a frame constructed of substantially hollow tubular elemen:
connected together to form a sealed interior cavity for
containing a lavage liquid;

means for selectively filling said interior cavity with a
lavage liquid;

a waste receptacle carried on said frame for receiving and
containing waste material resulting from a colonic lavage;

a8 speculum for delivering the lavage liquid to the interior
of a colon and for receiving waste from the colon;

@ waste conduit communicating at one end with said speculum
and at its other end with said waste receptacle for delivering
waste from the colon to said waste receptacle;

a first valve for selectively opening up and closing off
said waste conduit;

delivery means in said frame for delivering lavége liquid
from said interior cavity of said frame to said speculum for
injection into a colon;

a delivery conduit coupling said delivery means with said
speculum for delivery of lavage liquid thereto;

a second valve means for selectively opening up and closing
off said delivery conduit; and

control means for alternately opening up and closing off
said second valve means according to a predetermined schedule to

deliver a pulsed supply of lavage liquid to a colon for
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dislodging impacted fecal material therefrom for delivery through

said waste conduit to said waste receptacle.

2. An apparatus for delivering a colonic iavage as
claimed in claim 1 and wherein said control means is further
adapted-to open up and close off said first valve means according
to a predetermined schedule for creating a pulsed drainage of

waste from the colon to said waste receptacle.

3. An apparatus for delivering a colonic lavage as
claimed in claim 2 and further comprising a regulator for
maintaining the pressure under which lavage liquid is delivered

to the colon below a predetermined threshold.

4. An apparatus for delivering a colonic lavage as
claimed in claim 3 and wherein said regulator includes a weighted
ball disposed atop an orifice coupled to said delivery conduit,
the weight of said ball being predetermined so that pressure of
lavage liquid in said delivery conduit above said predetermined
threshold causes said weighted ball to be displaced from said
orifice to relieve the excess pressure and maintain the delivery

pressure at the predetermined threshold.
S. A device for delivering a colonic lavage comprising a
substantially hollow sealed frame configured to carry selected

elements of said device, means for filling said frame with a

lavage liquid, a pump in said frame for delivering lavage liquid
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to a colon, a regulator in said frame for regulating the pressu:e'
at which lavage liquid is delivered to a colon, and means for
Pulsing the delivery of lavage liquid to a colon according te a
predetermined time schedule to dislodge waste material from the

colon for removal.

6. A device for delivering a colonic lavage as claimed in
claim 5 and further comprising a speculum insertable into a
colon, and a tubular conduit coupling said pump to said speculum

for delivering lavage liquia to a colon through said speculum.

7. A device for delivering a colonic lavage as claimed in
claim 6 and wherein said means for pulsing the delivery of lavage
liquid comprises a first sphincter valve coupled in line with
said tubular conduit and control means coupled to said first
sphincter valve for selectively opening and closing said
sphincter valve according to a predetermined schedule for pulsing

the delivery of lavage liquid according to the schedule.

8. A device for delivering a colonic lavage as claimed in
claim 7 and further comprising a waste receptacle carried by said
frame and a waste conduit communicating at one end with said
speculum and at its other end with said waste receptacle for
directing waste material from a colon to said waste receptacle

for disposal.
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. A device for delivering a colonie lavage as claimed :in
claim 8 and further comprising means for selectively opening ug

and closing off said waste conduit.

10. A device for delivering a colonic lavage as claimec in
claim 9-and wherein said means for selectively opening up and
closing off said waste conduit comprises a second sphincter valve
coupled in line with said waste conduit, said control means

opening and closing said second sphincter valve accordlng toc a

pPredetermined time schedule.

11. A device for delivering a colonic lavage as claimed in
claim 10 and wherein said control means is configured for
alternately opening said first sphincter valve wHile closing said
second sphlncter valve and closing said first sphincter valve
while onenlng said second sphincter valve for alternately
delivering lavage liquid to a colon and then draining dislodged

waste from the colon in a pulsed manner to eévacuate the colon.

12. A device for delivering a colonic lavage as claimed in
claim 11 and wherein said control means comprises g computer
controller controlling pneumatic valves coupled to said first and
second sphincter valves, said computer controller being
Programmed to actuate said pneumatic valves to deliver compressed
air to said first and second sphincter valves to open and close

said sphincter valves according to the predetermined schedule.
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13. B2 device for delivering a colonic lavage as claimez in
claim 12 and wherein said first and second sphincter valves are

each molded from a unitary piece of pliable material.

14. A device for delivering a colonic lavage as claimed in
claim 13 and wherein said speculum is molded from a unitary piece

of pliable material.

15. A device for delivering a colonic lavage as claimed in
claim 14 and wherein said speculum is pProvided with an inflataple
exterior cuff and further comprising means for selectively
inflating said cuff for sealing said speculum against the walls

of a colon in which it is located.

16. A device for delivering a colonic lavage as claimed in
claim 6 and wherein said regulator comprises an upwardly open
orifice coupled to said tubularAconduit and a weighted bal)l
resting atop said orifice, the weight of said weighted ball being
predetermined so that said weighted ball is lifted from said
orifice when pressure within said tubular conduit rises above a
Predetermined threshold to relieve the excess Pressure within

said tubular conduit.

17. A device for delivering a colonic lavage as claimed in
claim 16 and wherein said regulator is incorporated into said

Sealed frame and wherein lavage liguid released when said
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weighted ball is lifted from said orifice remains in said heclilow

sealed frame for reuse.

18. A device for delivering a colonic lavage as claimed in
claim 5 and further comprising a lavage liquid reserveir carriecd
by said-frame and a conduit communicating between said hollow
sealed frame and said lavage liquid reservoir for supplying said
hollow sealed frame with lavage liquid from said lavage liquid

reservoir.

13. A unitary molded speculum usable with a device for
delivering a colonic lavage, said speculum being molded of a
flexible rubber-like material and comprising an open proximal
end, a tubular body, and a contoured closed distal end, said
distal end being provided with at least one orifice for
delivering lavage liquid to a colon and receiving waste material
from the colon for removal through said speculum to a waste

receptacle.

20. A unitary molded speculum as claimed in claim 19 and
further comprising an inflatable sheath disposed about said
tubular body and means for selectively inflating said sheath to
form a seal between said tubular body and the interior walls cf a

colon in which said speculum is disposed.

2l. A unitary molded speculum as claimed in claim 20 and

wherein said means for selectively inflating comprises a
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passageway molded in said speculum, said passageway communicating
between a region within said inflatable sheath and a niprle
adapted to be connected to a source of compressed air for

inflating and deflating said sheath.

22~ A unitary molded speculum as claimed in claim 21 and
wherein said distal end of said speculum is at least partially

bulbous in shape.

23. A unitary molded speculum as claimed in claim 22 and

wherein said speculum is molded from a soft plastic material.

24. A unitary molded speculum as claimed in claim .22 and

wherein said speculum is molded from a silicone rubber compound.

25. A unitary molded speculum as claimed in claim 24 and
wherein said inflatable sheath is substantially cylindrical when
not inflated having first and second ends, said ends being sealed

to said tubular body to form an air tight bond.

26. A unitary molded speculum as claimed in claim 25 and

wherein said sheath is sealed to said tubular body with adhesive.

27. A regulator valve usable with a colonic lavage device
for regulating the pressure at which lavage liquid is delivered
to a celon, said regulator valve comprising a valve housing, an

upwardly open orifice in said housing, a tube communicating
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between said upwardly open orifice and a lavage ligquid delivery
conduit, and a weight of predetermined mass disposed atop saic
crifice, said mass being predetermined such that said weight is
raised off of said orifice when the pressure of lavage liguid in
said lavage liquid delivery conduit exceeds a preselected

threshoid.

28. A regulator valve as claimed in claim 27 and wherein

said weight comprises a spherical ball.

29. A regulator valve as claimed in claim 28 and wherein

said spherical ball is formed of stainless steel.

30. In a colonic lavage apparatus for delivering lavage
liquid to the colon of a patient and draining dislodged waste
from the colon to a waste receptacle, the improvement comprising
a frame constructed of tubular elements forming a sealed interior
cavity, the lavage liquid being stored in said sealed interior

cavity prior to delivery to a colon.

31. The improvement of claim 30 and further comprising a
pump in said interior cavity positioned to be immersed in lavage

ligquid contained therein for pumping the lavage liquid to a

colon.

32. The improvement of claim 31 and further comprising a

regulator valve in said interior cavity coupled to said pump for
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regulating the pressure at which lavage liquid is deliverec tc &

colon.

33. The improvement of claim 32 and wherein said frame is
configured to carry said waste receptacle.

34. The improvement of claim 33 and further comprising
control means for delivering lavage liquid to a colon in a pPulsed
stream and for draining waste from the colon in an alternately

phased pulsed stream.

35. A method of delivering a colonic lavage comprising the
steps of:

(a) providing a speculum adapted to be positioned in a
colon, said speculum being adapted to deliver lavage liquid to
the colon and to receive waste from the colon for disposal;

(b) providing a source of lavage liquid and first conduit
coupling the source go the speculum for delivering lavage liquid
to the speculum under a regulated pressure less than a
predetermined limit;

(c) providing a first sphincter valve in line with the
first conduit for selectively opening up and closing off
communication through the conduit to pulse the delivery of lavage
liqﬁid to the colon;

{d) providing second conduit coupled to the speculum for
receiving waste from the speculum and directing the waste to a

remote location for disposal;
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(e) providing a second sphincter valve in line with the
second conduit for opening up and closing off communicatior
through the second conduit;

(f) positioning the speculum in a colon; and

(g) selectively opening and closing the first and secend
sphincter valves according to a predetermined pattern and a

predetermined timing schedule to deliver gently pulsed lavage

liquid to the colon to dislodge waste material therein and remove

the dislodged waste to a remote location for disposal.

36. The method of claim 35 and wherein step (g) further
comprises cycling the first and second sphincter valves by
alternately opening the first sphincter valve while closing the
second sphincter valve and closing the first sphihcter valve
while opening the second sphincter valve according to a

predetermined timing schedule.

37. The method of claim 36 and wherein the predetermined
timing schedules gradually decreasing the rate at which the

sphincter valves are cycled over a predetermined time interval.

38. The method of claim 35 and wherein Step (g) includes
closing both the first and second sphincter valves for a
predetermined length of time after a Predetermined amount of
lavage liquid has been delivered to the colon to hold the lavage

liquid in the colon for dislodging waste material therein.
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39. The methed of claim 35 and where in step (b) the
source of lavage liguid comprises a frame constructecd of
substantially hollow tubular elements connected together to forn
a substantially sealed interior cavity for containing the lavage

liguid.

40. The method of claim 39 and wherein the frame is
portable for being moved to a patient to receive a colonic

lavage.

41. The method of claim 35 and wherein step (b) includes
coupling a gravity actuated ball valve to the first conduit to
maintain the pressure at which lavage liquid is delivered to the

speculum to a value less *than a predetermined threshold.

42. A portable apparatus for delivering a colonic lavage
to a patient, said apparatus comprising:

@ portable carrier for containing functional elements of the
apparatus when being transported;

a lavage liquid reservoir stowable in said carrier for
containing lavage liquid to be delivered to a colon;

a waste reservoir stowable in said carrier for receiving and
containing waste material from a colon for disposal;

a substantially hollow pump housing stowable in said carrier
during transportation and attachable to the exterior of said
carrier during use of said apparatus, said pump housing

containing a lavage liquid pump;
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conduit means for selectively coupling said pump housing tc
said lavage liquid reservoir for receiving lavage liquid from
said reservoir;

& speculum stowable in said carrier during transportation
and insertable into the patient’s colon, said speculum being
configured to deliver lavage liquid to the colon for dislodging
waste material and receiving the dislodged waste material from
the colon for removal;

a first tube stowable in said carrier during transportation
for coupling said lavage liquid pump to said speculum for
delivery of lavage liquid thereto;

a8 second tube stowable in said carrjer during transportation
for coupling said speculum to said waste reservoir in said
carrier to deliver dislodged waste from the colon to said waste
reservoir;

@ pressure regulator tower adapted to be disassembled and
stowed in said carrier during transportation, said pressure
requlator tower housing a regulator valve coupled to said first
tube for maintaining the pressure of lavage liquid delivered to
said speculum below a predetermined threshold;

first and second sphincter valves Stowable in said carrier
during transportation, said first sphincter valve being couplable
in line with said first tube for selectively opening and closing
communication therethrough to pulse the delivery of lavage liquid
to the colon and said second sphincter valve being couplable in
line with said second tube for selectively opening and closing

communication through said second tube; and
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control means stowable in said carrier during
transportation, said control means being couplable to saic lavage
liquid pump, to saig first sphincter valve, and to said seconcg
sphincter valve and being programmed to actuate said pump and
said valves according to a predetermined cycled schedule to
deliver lavage liquid to and drain dislodged waste from the colon
according to a predetermined cycled schedule to clear the waste

from the colon.

43. The apparatus of claim 42 and wherein said carrier
comprises a cloth bag formed with compartments for containing the

functional elements of the apparatus during transportation.

44. The apparatus of claim 43 and wherein said lavage

liquid reservoir and said waste reservoir comprise plastic bags.

45. The apparatus of claim 44 and wherein saig pump
housing is formed with an upwardly open port adapted to receive
lavage liquid to fill the lavage liquid Ieservoir prior to use of

the apparatus.

46. The apparatus of claim 45 and further comprising a
tube coupling said regulator valve to said upwardly open port for
directing overflow lavage liquid from said regulator valve back

to said lavage liquid reservoir.
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47. The apparatus of claim 46 and wherein said firs: ang
second sphincter valves are each unitarily molded from a

substantially flexible rubberized material.

48. The apparatus of claim 47 and wherein saicd firs- and

second sphincter valves are molded of a silicone rubber material.

43. The apparatus of claim 48 and wherein said first and
second sphincter valves are coupled in line with their respective
tubes at locations closely adjacent to said speculum to minimize
lavage liquid waste and to enhance the cycled Pulsed operation of

the apparatus.

50. A portable colonic lavage assembly comprising a lavage
liquid reservoir, a waste liquid reservoir, a Speculum, a pump, a
first valve for controlling the delivery of lavage liquid to a
colon according to a predetermined pulsed schedule, a second
valve for controlling the removal of dislodged waste from a colon
to said waste liquid reservoir according to a pPredetermined
pulsed scheduled, a controller for controlling said pPump and said
first and second valves, and a portable carrier configured to
contain the functional elements of said colonic lavage assembly
for transportation between one location and another to provide

mobility to patients dependent upon periodic colonic lavages.

51. A method of evacuating the colon of a patient

comprising the steps of:
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(a) delivering a lavage liguid progressively tec the
patient’s colon during an inflow cycle;

(b) ° pulsing the flow of lavage liquid during the infiow
cycle to enhance the evacuation process; and

(¢) draining the lavage liquid and dislodged waste

material from the patient’s colon.

S52. The method of claim 51 and further comprising the step
of retaining the lavage liquid in the pPatient’s colon for a
predetermined hold time before draining the lavage liquid angd

dislodged waste material from the patient’s colon.

S3. The method of claim 51 and wherein step (b) further
comprises pulsing the flow of lavage liquid at a rate of about

four cycles per second.

54. The method of claim 51 and further comprising
repeating steps (a) through (¢) until the patient’s colon is

completely evacuated.

53. The method of claim 54 and further comprising
retarding the inflow rate during each successive repetition of

steps (a) through (c).

56. A pProcess of delivering a colonic lavage to a patient
to evacuate the patient’s colon, said process comprising the

steps of:
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(a) progressively delivering a pulsed stream of lavage
liquid into the patient’s colon during an inflow cycle untii a
predetermined volume of liguid has been delivered;

(b) retaining the lavage liquid in the patient’s colon for
a8 predetermined length of time during a hold cycle;

(¢} draining the lavage liquid from the patient’s colon to
reémove waste material dislodged and entrained in the lavage
liquid; and

(d) repeating steps (a) through (c) until a predetermined

volume of lavage liquid has been used.
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