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@ Combination breast pump and gavage feeding apparatus and method.

@ A combination breast pump and gavage feeding appa-
ratus and method, the apparatus including means (100)
for applying suction to the nipple portion of a mammary
gland while accommodating manual manipulation of the
mammary gland for colostrum extraction and improved
lactation. A pulse unit (127) may also be included in the
apparatus to impart the desired manipulatory action to at
least the areola portion of the breast engaged by the breast
pump. Air pressure and wall thickness and contour of the
puise unit are used in the pulse unit to provide the desired
manipulatory action. The apparatus also includes inter-
changeable reservoir means (107) for collecting the colos-
trum and/or mitk therein for subsequent oral feeding and/
or gavage feeding. A syringe barrel is configurated as the
reservoir means for the gavage feeding portion of the appa-
ratus.
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Combination Brecast Pump and Gavage Feeding
Apparatus and Method

Background O 0 0 0 3 3 9

1. Field of the Invention

Thi{s invention relates to a breast pump and gavage
feeding apparatus and method and, more particularly, to
a breast pump for the application of suction against the
nipple portion of the breast while accommodating mani-
pulation of the remainder of the breast accompanied by
selective mechanical manipulation of at least the areola

portion of the breast.

2 Prior Art

Breast feeding has declined in all the technologi-
cally advanced societies of the world during this century
and is also declining in developing countries. This
decline in breast feeding is viewed as alarming for its
deletorious effects on child health and resultant adverse
effect on domestic and national economies. !lumerous and
complex factors have contributed to this decline.
Accordingly, greater attention should be directed to the
advantages of breast feeding. Additiomally, attention
should be directed also to the numerous immunological
advantages of providing a newborn infant with a suitable
supply of colostrum.

Breast milk is uniquely adapted to the nutritional
requirements of an infant and is distinctly superior to

any substitute which has been devised by nutritional
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scientists. Additionally, breast milk is free of the
hazards associated wich artifical feeding, characterized
in disadvantaged societies particularly by malnuctrition
and gastroenteritis, and in affluent societies by
obesity, allergic disorders, and metabolic derangements
including tetany and hyper-osmolar dehydration.

Breast milk and, more particularly, colostrum has
been found to contribute directly to the infant's
immunological adaption to extrauterine life. Colostrum
is the thin, milky fluid secreted by the mammary gland
a few days before or after parcurition. Colostrum is

characterized by containing many colostrum corpuscles

and by a high protein and immune contemt. It is currently

believed that if the colostrum can be collected either
a few days before or within a few days after parturicion
and subsequently fed to an infant, the infant's immuno-+
logical defenses will be substantially benefitted.
Infants born prematurely and/or requiring some form of
isolacion treatment are, therefore, deprived of the
opportunity to obtain the colostrum through suckling.
Accordingly, a previously collected and stored supply
of colostrum could be advantageously administered to the
infant by conventional feeding techniques and/or gavage
feeding techniques.

Numerous documents in recent years have particularly

expressed the need for intensifying activities relevant
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to the promotion of breast feeding. AdditioQ\aqpr §a§y9
authorities are convinced that breast milk is the best
food for infants and that breast feeding constitutes the
most affective safeguard against malnutrition and
infection in infancy, particularly in disadvantaged
communities. It has also been proposed that breast
feeding be advanced internationally through educational
activities, curtailment of promotion of arrificial
feeding, improved facilities for working mocthers who
breast feed, improved devices for extracting and col-
lecting breast milk and colostrum for subsequent feeding
and/or gavage feeding, and improved devices for accom-
modating stimulation of lactation during periods when
infant suckling is inadequate to suitably stimulate the
appropriate lactation. The conventional breast pump
consists of a bell-shaped housing having a frustoconical
surface terminating in a suction bulb connection. The
base of the bell-shaped housing is configurated to
receive a substantial portion of a breast while a suction
bulb is used to impose a suction against the breast. A
downwardly directed depression on the lower side of the
bell-shaped housing serves as a reservoir for any milk
extracted by suction from the breast.

To be useful in subsequent feeding operations, the
milk thus collected must be poured into a suictable
container such as a bottle or the like. Accordingly,

milk collected by this technique is exposed to increased




10

11

13

14

15

18

17

18

19

21

<

29

risk of contamination, spillage and the like. 09100335
addition, many women report that the rigid bell-shaped
housing is uncomfortable, and in certain circumstances,
painful to such a degree that further mechanical lactatior
with the device becomes impossible. Furthermore, the
mere application of suction has been found to be inade-
quate for the purpose of suitably extracting breast
milk. With the failure of the mechanical lactation
techniques and inadequate or non-existant infant suckling,
many women are discouraged from all further attempts at
breast feeding.

In view of the foregoing, it would be a definice
advantage in the art to provide a colostrum and/or
breast milk extraction device which readily accommodates
the stimulation and extraction of breast milk and,
selectively, for subsequent conventional or gavage
feeding of the collected fluids. It would be an even
still further advancement in the art to provide a breast
pump devig¢e which readily accommodates the manual manipu-
lation and stimulation of the breast for improved lacca-
tion. Another advancement in the art would be to provide
a breast pump apparatus wherein a pluraliry of inter-
changeable reservoir means for the purpose of adapting
the extracted milk for storage and subsequent feeding.
An even still further advancement in the art would be to
provide a breast pump apparatus which readily accommo-
dates a syringe-type reservoir for subsequent gavage
feeding. Such an apparatus and method is disclosed and

claimed in the present invention.
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Brief Summary and Objects of the Invention

The present invention provides 4 novel breast pump
apparatus and method which accommodates manual manipula-
tion of a breast while providing suitable succion against
at least the nipple portion of the breast with an
accompanying increased lactation. A plurality of
interchangeable inserts adapt the breast pump for an
improved sealing relationship with the nipple. A pulse
unit may also be included wich che breast pump to provide
mechanical manipulation of at least the areola porcion
of the breast. A plurality of interchangeable reservoirs
for the breast pump also adapt the extracted milk for
subsequent storage, bottle feeding, and/or gavage
feeding.

It is, therefore, a primary object of chis invention
to provide improvements in the art of breasc pumps.

Another object of this invention is to provide an
improved breast pump which readily accommodates che
manual manipulation of the adjacent breast areas for
improved stimulation of lactation while imposing a
negative pressure on at least the nipple portion of the
breast,

Another object of this invention is to provide an
interchangeable pulse unit for the breast pump for
selectively imparting a mechanical manipulatory accion

to at least the areola portion of the breast for
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Another object of this invention is to provide an
improved method for obcaining breast fluids

Mmocher object of this invention is to provide an
improved apparatus for the colleccion and subsequent
feeding of collected breast milk.

These and other objects and fearures of the present
invention will become more fully apparent from the
following description and appended claims taken in

conjunction wicth the accompanving drawing.

Brief Description of the Drawings

Figure 1 is an exploded perspective view of one
presently preferred embodiment of rhe breast pump appara-
tus of this invention showing different reservoir
embodiments for the invention and iancluding syringe
apparatus for the subsequent gavage feeding or the
collected breast fluids while maintaining maximum
sterilization safety standards;

Figure 2 is a cross section of a first preferred
insert embodimenct;

Figure 3 is a cross section of a second preferred
insert embodimenct;

Figure 4 is a side elevation view, partially broken
away to show interior passages and valves, of an embodi-
ment of the invention incorporacing pulse unit means to

manipulate a nipple;
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Figure 5 is a cross section view, takenooq QEQ339

line 5-5 of Figure 4;

Figure 6 is a view, partly in elevation and parrly
in section, of another preferred pulse unit means for
manipulacing the nipple;

Figure 7 is a cross-seccional view taken on the
line 7-7 of Figure 6 to better show the inflation member;

Figure 8 is a view, partly in elevation and partly
in section, of a pulse unit means for manipulitiang a4t
least the nipple and/or areola porcion of che breasc in
a firsc operative configuraction,

Figure 9 is a view of the pulse unit means of
Figure 8 in a second operative configuration;

Figure 10 is a view of the pulse unit means of
Figure 8 in a third operative configuration; and

Figure 11 is a view of the pulse unit means of

Figure 8 in a fourth operative configuracion.

Derailed Description of the Preferred Embodiments

The invention is best understood by reference to
the drawing wherein like parts are designated with like

numerals throughout.
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- Lactation is primarily a respomse to the lactogeric

hormone of the pituitary gland but is also influenced by
the nervous system through the stimulus of suckling.
Suckling involves the application of suction to at least
the apertures of the lactiferous ducts in the end of the
nipple while, simultaneously, imparting an oral or
mechanical manipulation to at least the nipple and
surrounding areola portions of the breast. Additionally,
manudal manipulation of the breast is also known to
stimulate lactation.

Continued lactation over a period of time is
largely dependent upon the frequent and appropriate
stimulation of the breast through suckling. Cessacion
of suckling over an extended period resulcts in a cempor-
ary engorgement with milk of the mammary gland and is
followed by a subsequent marked decrease in milk produc-

tion. In view of the foregoing, it is customary for a

nursing mother to mechanically extract milk whenever the |
infant is ill or otherwise unable to suitably supply rhe !
necessary suckling activity.

The Embodiment of Figure 1

Referring now more particularly to Figure 1, the
breasz pump apparatus of this invention is shown generally
at 10 and includes a suction housing 12 and a squeeze
bulb 1% interconnected in fluid connection therewith

through conduits 16 and 18. Conduits 16 dand 13 are
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interconnected in a ''"Tee'" configuration and are in
fluid communication with a coupling 20 on the lower end
of conduit 18. Coupling 20 is configurated as a con-
ventional threaded cap having a downwardly depending rim
22 wizh an internal set of screw threads fnot shown) -o
thereby serve as a coupling site for a plurality of
reservoirs as will be discussed more fully hereinafrter.

Housing 12 is configurared as a cylindrical surface
having an internal Jdiameter adapted to fitc over a4 nipple
62 (snown here in broken lines). The incerior of the
housing 12 (or an insert therein to be more fully
described hereinafter) forms a seal with che nipple 62,
the seal being indicated schematically at 17. The
internal diameter of housing 12 may be regulated by
inclusion of an insert (discussed more fully hereinafter
with respect to Figures 2 and 3) to thereby accommodate
variations in nipple diameters of nursing mochers. As
noted, housing 12 may be provided with a plurality of
interchangeable inserts for the purpose of selectively
altering the internal diameter of housing 12 to chereby
accommodate a sealing relationship with a nipple having
a known external diameter. Customarily, such inserts
will provide an internal diameter variation between 1
and 3 centimetlers.

For example, and referring now more particularly to

Figure 2, a first preferred embodiment is. shown herein
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as insert 64 and is engaged inside housing 12. The
thickness of the annular ring of insert 64 is predeter-
mined so as to provide an internal Jdiameter 66 thereotf
which dimensionally corresponds with the external dia-
meter of nipple 62 (Figure 1) so as to provide an
appropriace sealing relationship therewith. Insertc 64
is fabricated from 4 soft, resilient material such as a
closed-cell sponge material so as to resiliently
engage nipple 62 (Figure 1) in sealing relacionship ar
seal 17 (Figure 1).

Referring now more parcticularly to Figure 3, a
second preferred embodiment is shown herein as insert
70. In particular, insertc 70 is configura;ed as a
positive and/or negative pressure insert having an
inflacion tube 74 in fluid communication with a hollow
lumen 76 inside insert 70. The external diameter of
insert 70 is configurated so as to be tightly received
in housing 12 (Figure l). The internal diamecer 72 of
insert 70 is suitably-altered by inflation and deflationm,
selectively, so as to provide the appropriate seal 17
wich nipple 62 (Figure 1). Accordingly, insert 70
accommodates a greater range of nipple diameters for each
specific insert whereas insert 64 (Figure 2) must be
replaced with an appropriate insert having che correct
inside diameter 66 when dictated by differences in dia-
meters of nipple 62 (Figure 1). As will become furcher
apparent, insert 70 may also be used to assist in extracc-

ing breasc fluids.
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Referring again to Figure 1, it should be particu-
larly noced chat the seal 17 is formed around the nipple
62 and leaves a substantial portion of breast 60 and
areola 61 exposed for manipulation as will be set forch
more fully hereinafter.

One of the reservoirs suitable for the practice
of this invention is shown herein as a botcle 24 having
an upstanding neck 26 and a plurality of threads 28
thereon for the purpose of matringly engarinyz the dimen-
sionally corresponding threads (noc shown) ianside rim
22 of coupling 20. Advantageously, bottle 24 ana,
corresrondingly, the dimensions and threads (not shown)
of coupling 20 are configurated so that the bottle can
be connected to the threads of a commercially available,
four-ounce baby bottle cap or the like.

Bortle 24 is specifically configurated to receive
a conventional feeding nipple 30. Feeding nipple 39
is a conventional feeding nipple which is fabricated as
a resilient bottle nipple 36 having at least one aperture
37 in che end thereof. Bottle nipple 36 is adapted to
be secured to neck 26 of bottle 24 by a cap 32. Cap
32 includes a downwardly depending rim 34 having a
plurality of threads (not shown) which are adapted to i
threadedly mate with threads 28 on neck 26.

An alternate reservoir embodiment is shown herein
as a syringe reservoir 40. Svringe reservoir 40 includes

a cylinderical syringe barrel 42 surmounted by a circular
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1 flange 44 at the upper end. Syringe barrel 42 terminates
2 downwardly in a spout 48 on the lower end. Spout 48
3 is capped by a cap 50. Spout 48 is configurared as a
4 fictihg which is adapted to be matingly received bv a
5 dimensionally corresponding fitting (not shown) in a
8 gavage feeding tubing apparatus or the like (not shown)
7 | A plurality of indicia 43 are provided along the length
8 of barrel 42 for the purpose of allowing the operator
9 (not shown) to visuzally observe the volume of milk (not
10 shown) therein. It will be apparent that the barrel 42
L can also provide a writing surface on which such
12 indentification as may be required can be written. Such
13 information, for example, would include the name of the
14 donar, the neonate, date of collection, and any other
15 suicable information.
18 The outside diameter of circular flange 44 includes
17 threads 46 which dimensionally correspond with the
18 | threads (not shown) of rim 22 of coupling 20 and rim
19 34 of cap 32. Additionally, circular flange 44 includes
20 an annular ridge 45 for providing improved sealing %
2 relationship of circular flange 44 with coupling 20 and
=2 cap 32. !
=3 Syringe 40 may be any conventional syringe apparatus{
24 which has been specially configurated to be matingly %
2 received by coupling 20. Importantly, syringe 40 is
28 adapred to receive a plunger 52 therein for rthe purpose
27
28
29
30

- 12 -
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of allowing the operator (not shown) to forceably expel
the collected milk therein (not shown) downardly through
spout 48. Plunger 52 includes a shaft 54 and a piston
56 on the lower end thereof. The external periphery of
pistord 56 sealingly mates with the internal surface of
barrel 42 as in conventional syringes. The upper end
of shaft 54 terminates in an enlarged button 58 which
allows the operator (not shown) to use svringe 40 and
plunger 52 in a conventional manner. Once the plunger
52 has been pushed into barrel 42 to start f£low through
spout 48, the flow may be maintained by gravity, if
desired.

The Method

The method of this invention provides for the
improved extraction of breast milk and/or colostrum
either prior to or after parturition and readily provides
for the storage and/or subsequent feeding of the collect-
ed fluids. In practicing the method of this invention,
the operator (not shown) obtains the breast pump appara-
tus 10 and, selectively, adapts housing 12 to be engaged
in sealing relationship with nipple 62. Where necessary,
housing 12 is configurated with a reduced, effective
internal diameter by incorporating either insert 64
(Figure 2) or insert 70 (Figure 3) therein. The internal
diameter 66 of insert 64 is selectively predetermined
so as to provide the appropriate Sealing relationship

between insert 64 and nipple 62 (Figure 1). Alternatively

-3 -
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insert 70 may be selectively inflated and deflated at
the will of the operator to assist in milking while
simultaneously providing the appropriate sealing
relatidnship between insert 70 and nipple 62. Thus
configurated, breast pump apparatus 10 is completed by
removably coupling therewith at coupling 20 a suitable
reservoir such as bottle 24 or syringe 40.

In operation, the operator (not shown) compresses
squeeze bulb 14 prior to placing housing 12 in sealing
relationship at seal 17 over nipple 62. Thereafter
squeeze bulb 14 is released causing a partial vacuum to
be developed within the enclosure represented by conduics
16 and 18 and bottle 24 or syringe 40. With the suction
thus applied to nipple 62, the operator (not shown) may
suitably manipulate and/or massage the exposed area of
breast 60 including areola 61. Accordingly, the milking
apparatus 10 of this invention advantageously imposes
the appropriate negative pressure on nipple 62 while
allowing the operator’ to suitably manipulate or otherwise
manually express milk and/or colostrum from breast 60.

The collection of milk (not shown) in bottle 24
or syringe 40 of breast pump apparatus 10 will result
in a decrease in the partial vacuum imposed therein by
squeeze bulb 14. Accordingly, breast pump 10, and more
particularly housing 12, is removed from nipple 62 and

squeeze bulb 14 .gain depressed after which housing 12

- 14 -
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is again placed in sealing relationship at seal 17 over
nipple 62. Thereafter, squeeze bulb 14 is released to
again impose the appropriate negative pressure against
nipple 62. Thereafter, the appropriate manual manipula-
tion of breast 60 and areola 61 is continued for the
further collection of fluids therefrom into bottle 24 or
syringe 40. The foregoing procedure may be suitably
continued for each of the right and the left breast
until the appropriate lactic stimulation and/or £luid
collecrion has been attained.

The collected fluids in bottle 24 or syringe 40 may
be suitably treated and/or stored for subsequent feeding
operations. For example, bottle 24 may be uncoupled
from coupling 20 and capped with an appropriate feeding
nipple 30. This is particularly advantageous for those
circumstances wherein the nursing mother is unable to
participate in the nursing of her infant and also in
those instances where a wet nurse supplies breast milk

for infanr feeding. Additionmally, the apparatus and

method of this invention would be extremely useful for

supplying supplemental quantities of breast milk for
distribution to hospitals and organizations specializing
in providing human milk for infants unable to digest
other forms of milk and where the natural mother is

unable to provide sufficient breast milk.

- 15 -
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The use of syringe 40 as a milk collection reservoir
is particularly advantageous since the apparatus of
syringe 40 readily accommodates its being interconnected
with che appropriate tubing for the gavage feeding of
infants unable to be fed by use of the bottle nipple
30. For example, premature infants or infants experienc-
ing some form of congenital defect may be advantageously
supplied with the appropriate quantity of colostrum
and/or breast milk chrough the gavage feeding apparacus
of syringe 40. In these instances, the syringe 40 is
uncoupled from coupling 20 and plunger 52 inserted
therein. Cap 50 is removed from spout 48 and spout 48
is interconnected with a correspondingly dimensioned
fitting (not shown) of a gavage feeding tubing set (not
shown). Thereafter, plunger 52 is depressed by pushing
button 58 toward circular flange 44 to start the flow
of milk from syringe barrel 42 through spout 48.

As circumstances may dictate, bottle nipple 30 may
be coupled with circular flange 44 to accommodate syringe
40 being used for conventional feeding in a manner
comparable to the use of bottle 24 and feeding nipple
30. During such feeding cap 50 is removed to break any
vacuum in the barrel and to reduce the energy required
of a baby to extract the milk from the barrel.

In addition to accommodating either gavage feeding

or conventional bottle feeding, syringe 40 provides anothér

- 16 -
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advantage in that it reduces the reservoir volume. A
reduced reservoir volume accommodates an increase in the
negative pressure that can be developed by squeeze bulb
1l4. This may be particularly advantageous for collection
of colostrum prior to parturition. Syringe 40 also has
the additional advantage in that it readily lends ictself
to being capped and stored and provides a quickly
ascertainable fluid volume indication by means of
indicia 43 that will allow a continuous check on fluid
that has been discharged.

Referring now to Figure 4, a second preferred
embodiment of the breast pump apparatus is shown as pump
apparatus 100. Pump apparatus 100 includes a conduit
101 forming a passage 102 and having a squeeze bulb 103
mounted thereon in fluid communication therewith. An
opposite extending passage 104 terminates in a flared
cap 105 that is internally threaded at 106 to receive
the threaded end of a container 107. Container 107
may be a conventional container, as illustratedvor may
be the baby bottle shown at 24 in Figure 1, the syringe
shown at 40 in Figure 1, or of other suitable configura-
tion.

A manually operated pressure relief valve 138 is
carried by the flared 1id 105 and is adapted to be opera-
ted to equalize pressures in and out of the container
107. The pressure relief valve 138 includes a stem
139 that projects through a bore 140 in the 1lid 105, a

valve head 141 adapted to seat against and to close the

-,7'.
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bore 140, a spring 142 surrounding the stem 135, seated
against the 1id 105 and acting on-a knob 143 to bias the
stem and valve head 141 to close bore 140. As will
become mére apparent, the valve- 138 will control the
negative pressure in the reservoir when breast pump

100 is applied to a nipple (not shown) and can be
manually pushed to equalize pressures inside and outside
of the reservoir and to facilitate removal of the pump

from the breast (not shown). In addition, the strength

~ of spring 142 can be selectively predetermined to

thereby adapt valve 138 as a pressure relief valve
against excessive negative pressures in container 107.
A boss 108 projects from the side of conduit 101
and has a bore 109 that opens into passage 102 through
a valve seat 110. A valve head 111 is arranged to
engage valve seat 110 and to prevent flow therethrough.
A guide stem 112 projects from one side of the valve
head 111, acrosé passage 102 and into a guide bpre 113
formed in the wall of the passage 102. A spring stem
114 projects from the opposite side of the valve head
so that a spring 115 placed thereover will rest against
the valve head and will project past the end of stem
114 to engage a cap 116 threaded onto boss 108. A valve
seat 120 is forméd in the passage 102, between the
passage 104 and the guide stem 112. A check valve,
here shown as ball 121, is adapted to be gravity seated

on the valve seat 120. The guide stem 112 then limits

- 18.
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- movement of the ball 121 in the passage 102.

A conduit 118 forms a "Tee' with tube 101. A bore
119 through the conduit intercepts the passage 104. The
conduit 118 is stepped at 122 to provide for placement
of an insert 123. As shown herein insert 123 is of cthe
type previously described as insert 64 (Figure 2), but
ic will be apparent that an inflatable insert of the
type previously describedras insert 70 (Figure 3) could
also be used merely by providing a hole (not shown)
chrough the conduit 118 through which the inflating tube
for the insert can be passed. Insert 123 is adapted
to receive and resiliently engage a users nipple in the
same manner as those inserts previously described.

A housing 128 serves as the primary structure for
a pulse unit shown generally at 127 and is matingly
received on conduit 118. Housing 126 is preferably made
of a solid latex rubber, or the like, and includes a
substantially rigid shell 123 that is formed by the thick-
ness of material and is tapered inwardly from a large
concave opening 129 to a smaller cylinderical portion
130 adapted to fit over the end of conduit 118 and to
abut a collar 125. A boss 135 projects from the housing
126 to receive a squeeze bulb 136. A bore 137 through
boss 135 and housing 126 interconnects the interior of
the squeeze bulb with lumen 13la formed between membrane

131 and shell 128.
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Shell 128 defines the outer portion of the concave
opening 129 and a flexible and resilient membrane 131,
preferably formed from the same flexible material such
as latex rubber, or the like. Membrane 131 is, prefer-
entially, fabricated and forms a spaced continuation of
the concave opening 127 to a restricted opening 132 to
thereafter fold back to be secured to the cylinderical
portion 128 of the housing 126. The membrane 131 is of
gradually decreasing thickness as it extends towards the
opening 132. The membrane thereby forms a compartment
of lumen with the rigid shell.

As best seen in Figure 5, the membrane 131 has a
series of shorter, pointed fingers 133 formed therein as
backing members that extend partially toward the restrictH
ed opening 132 and a number of longer, pointed fingers
134 that extend fully to the restricted opening 132.
Fingers 133 and 134 are fabricated as an integral part.
of and on the internal face of membrane 131 inside lumen
131a. Importantly, Fingers 133 and 134 are fabricated
as an increased wall thickness of membrane 131 to thereby
impart a desired profile configuration to membrane 131
as will be set forth more fully hereinafter with respect
to Figures 8-11.

In operation of the breast pump apparatus 100 shown
in Figures 4 and 5, squeeze bulb 136 is preferably
partially squeezed prior to its assembly on the boss 135

to create a partial vacuum in lumen 13la. The parctial

- 20 -
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vacuum in lumen 13la serves to partially open restricted
opening 132. The partial opening of restricted opening
132 accommodates receipt of a nipple (not shown) when
cqncaVe opening 129 is engaged with a breast (not shown).
With a breast engaged in concave opening 129, the nipple
extends sealingly into and through the restricted
opening 132 and may extend into insert 123 which func-
tions as does the insert 64 (Figure 2) and insert 70
(Figure 3) previously described. Squeeze bulb 103 is
then squeezed to force out the air therein. This air is
blocked by check wvalve 121 but is allowed to escape
through check valve 111 to the atmosphere. The bulb 103
is then released to create a negative pressure that will
raise the check valve 121 from its seat 102 and thereby
create a negative pressure in the container 107. This
negative pressure then acts on the nipple through
passage 104 and bore 119 to draw the breast, areola and
nipple deeper into the restricted opening 132. Insert
123 thereby serves ta sealingly engage the nipple (not
shown) while helping hold the breast pump 100 in place.
With the breast and nipple (not shown) thereby
engaged by breast pump apparatus 100, the operator (not
shown) may selectively impart an appropriate mechanical,
manipulatory action to the breast (not shown) by suitably
inflating lumen 13la upon compression of squeeze bulb

136. The mechanical manipulatory action of membrane 131

-2 -
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against the breast and areola portions of the breast
(not shown) will be more fully set forth hereinafter
with respect to the description of Figures 8-11.

Removal of breast pump apparatus 100 from the
hreast (not shown) is readily accommodated by releasing
the partial vacuum in container 107 by depressing knob
143 of pressure release valve 138 to allow atmospheric
pressure into container 107 thereby breaking the partial
vacuum therein. Simultaneously, squeeze bulb 136 may be
relaxed thereby drawing a partial vacuum in lumen l3lé
to partially open restricted opening 132.

Referring now particularly to figure 6, another
presently preferred embodiment of the pulse unit apparatug
of this invention is shown herein as pulse unit 150 and
includes a rigid shell 151 formed with a generally
tubular portion 153 and opening into an outwardly flared,
concave opening 152. The internal face of the outwardly
flared, breast-receiving portion of the pulse unit engages
and otherwise provides a sealing relationship with the
breast (not shown) engaged thereby. Tubular portiom 153
is dimensionally adapted to engage conduit 118 in
abutment with collar 125 in the same manner as pulse
unit 127 (Figure 4).

Additionally, an insert 154 is included in pulse
unit 150 and may be similarly configurated as insert 123
(Figure 4), insert 64 (Figure 2) and insert 70 (Figure

- 22 -



10

11

13
14
15
18
17
18

19

21

23

H

&

g 8 8 8

. 3). Regardless of the insert used, insert 154 serves to

150 is engaged with a breast (not shown).

0000339

sealingly engage a nipple (not shown) when pulse unit

qith particular reference to figure 7 in combination
with Figure 6, a ring-shaped inflation member is adapted
to be engaged within a recessed grove 156 in the wall of
the tubular portion 153 between concave opening 152 and
insert 154. Inflation member 155 includes an inflation
tube 157 extending through a bore 158 in boss 159 and
prqjecting from the tubular portion 153. Inflation tube
158 is in fluid communication with a squeeze bulb 160.

Preferentially, during assembly, the entire unit
with cthe exception of squeeze bulb 160 and inflation
member 155 is dipped in a latex material to provide a
smooth coating of latex 161 and thereby eliminate pockets,
grooves and the like, which might otherwise hinder
sterilization by providing pockets for bacterial growth.

During assembly and after the pulse unit 151 has
been dipped in latef: the squeeze bulb is partially
depressed and attached to boss 159 so that a negative
pressure is developed in inflation member 155 when
squeeze bulb 160 is released. Importantly, inflation
member 155 is collapsed along an internal wall thereof
as shown in the cross section of Figure 6 to accommodate
a nipple (not shown) passing therethrough. Thereafter,

squeeze bulb 160 may be suitably compressed to force air
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into lumen 156 of inflation member 155 thereby forming a
constriction around the nipple (not shown). The con-
strictive action may be cyclically applied to impart a
desired manipulatory action to the nipple. Additionally,
the c;élical constriction of inflation member 155 pre-
vents the reverse flow of milk from the engorged nipple
(not shown) further facilitating extraction of the milk
by the partial vacuum in container 107 (Figure 4). 1In
addition, the partial vacuum in container 107 (Figure 4)
also draws at least a portion of the areola within the
confines of inflation member 155 thereby further accom-
modating the mechanical manipulation of at least the
areola portion of the breast by the cyclical inflation
of inflation member 155.

During operation, release of squeeze bulb 160
allows inflation member 155 to dilate as shown in Figure
6 accommodating an inrush of milk from the breast into
the nipple and areola portion of the breast (not shown)
While under the continued application of a partial
vacuum if container 107 (Figure 4). The dilation of
inflation member 155 also creates an area for expansion
of the underlying breast tissue further assisting the in-
rush of milk to that portion of the breast. Subsequent
inflation of ipflatable member 155 to the position
indicated by broken lines at 155a and, possibly beyond,

imparts a constriction to the breast forceably expelling
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milk from the nipple also with the assistance of the
partial vacuum in container 107 (Figure 4).

Referring now to Figures 8-11, a pulse unit of this
inveﬂcion is shown generally at 170 and includes a
housing 172 configurated with a comical, breast-receiving
portion 174 at a leading face thereof and a cylindrical,
conduit-receiving portion 176 on the reverse side. The
conduit-receiving portion 176 is dimensionally adapted
to be matingly engaged with conduit 118 (Figure 4) to
thereby provide breast pump apparatus 100 (Figure 4)
with the pulse unit 170. Clearly, of course, pulse unit
170 is the pulse unit alone and does not illustrate the
various other features of breast pump apparatus 100
(Figure 4) such as inserts 123 (Figure 4) and the like.

Housing 172 is preferentially fabricated as a
single-piece unit with a flexible membrane 184 formed as
an integral part thereof. In particular, flexible
membrane 184 includes a generally cylindrical portiom
terminating in an outwardly extending flange portion 177
and is sealed agalinst the intermal cylindrical section
176. Flange portion 177 is adapted to abut collar 125
(Figure 4) and thereby assist in forming a sealing
relationship between pulse unit 170 and conduit 118
(Figure 4).

Membrane 184 is cbnfigurated substantially identical

fo membrane 131 (Figures 4 and 5) and may, selectively
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and advantageously, incorporate inwardly extending
fingers 133 and 134 (Figure 5). Fingers 133 and 134
(Figur? 5) dre fabricated as an integral part of membrane
131 (ﬂigures 4 and 5) and membrane 184 (not shown) so as
to form a plurality of fingers having a predetermined
wall thickness within membrane 184 thereby imparting a
predetermined degree of stiffness to membrane 184 for
the purposes that will be discussed more fully herein-
after. While fingers 133 and 134 (Figure 5) are shown
as sharply pointed fingers it should be clearly under-
stood that any suitable geometric configuration for
fingers 133 and 134 may be incorporated for the purposes
set forth with respect to the practice of this invention.

YMembrane 184 is configurated as a continuous, air
impervious, flexible membrane having a leading face at
the apex of comical surface 174 toward a restricted
opening 186 and a reverse face 188. A hollow annulus
beneath membrane 184 is fabricated as an inflatable
lumen 190:;

A boss 178 having a bore 179 therethrough provides
fluid communication between a squeeze bulb 180 and lumen
190. Squeeze bulb 180 is configurated as a conventional
squeeze bulb and may include a reinforcing rib 182
circumferentialf} surrounding squeeze bulb 180 to assist
in providing the necessary resilience to the wall
structure of squeeze bulb 180. Squeeze bulb 180 is
sealed to boss 178 for the purposes that will be more

fully understood hereinafter.

.26.
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With the operation of squeeze bulb 180, membrane
184 has generally four operative configurations shown in
each of Figures 8-11, respectively. For example, with
partichlar reference to Figure 8, during manufacture,
squeeze bulb 180 is partially depressed prior to sealing
squeeze bulb 180 to boss 178. Upon release of squeeze
bulb 180, a partial vacuum is created in lumen 190
thereby drawing wall 188 inwardly causing restricted
opening 186 to partially open to a configuration which
will more readily accept a nipple and areola as set
forth hereinbefore.

With particular reference to Figure 9, depression
of SqueeZe bulb 180 to the position shown in broken
lines 180a releases the partial vacuum in lumen 190
allowing fingers 133 and 134 (Figure 5) (which impart
the desired resilience to membrane 184) to partially
constrict constricted opening 186 to the position
indicated at 186b. The return of the air pressure
in lumen 190 to substantially that of the ambient allows
fingers 133 and 134 (Figure 5) to return to their
substantially relaxed state while simultaneously con-
stricting the orifice represented by constricted opening
186 as shown tq the constricted opening shown at 186b.
The reduction of the restricted opening 186 to the
position indicated by position 186b constricts the
underlying breast tissue thereby preventing the reverse

flow of milk from the nipple and areola back into the

~ breast.
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Referring now more particularly to Figure 10,
continued compression of squeeze bulb 180 to the position
indicated in broken lines at position 180b provides a
slighe increase in pressure within lumen 190 forcing an
outward distension of membrane 184 as shown. Squeezing
squeeze bulb 180 to the position indicated in broken
lines at 180b causes an increase in air pressure in
lumen 190 overcoming the inherent resilience of fingers
133 and 134 (Figure 5) on the reverse face of membrane
184 resulting in an outward distension of membrane 184.
The outward distension of membrane 184 causes a mechani-
cal manipulation and constriction of the underlying
breast and areola portions of the breast. This outward
distension is also coupled with a subsequent slight
opening of restricted opening 186 to the position
indicated at 186c thereby allowing additional milk to
flow toward the nipple. Correspondingly, the inner wall
188 continues the milking action of the pulse unit 170
by constricting inwardly against the nipple (not shown)
engaged by pulse unit 170.

With particular reference to Figure 11, continued
compression of squeeze bulb 180 to the position in
dicated in broken lines at 180 causes a further disten-
sion of internal face 188 thereby completing the peris-
taltic pumping action of the pulse unit 170 by forcing

the inner wall 188 to the position indicated at 188d.

- 28,




0000339

1 Advantageously, the operation of pulse unit 170 as
2 illustrated in each of the Figures 8-11 provides a

3 desirable mechanical manipulatory action to the under-

4 lying Preast tissue while simultaneously accommodating

5 the imposition of a partial vacuum against the lacti-

6 ferous ducts of the nipple (not shown). In this manner,
7 the nervous system of the nursing women is suitably

8 stimulated since the pulse unit 170 closely mimics the

9 suckling action of an infant.

10 The invention may be embodied in other specific

11 forms without departing from its spirit or essential

12 characteristics. The described embodiments dare to be

13 considered in all respects only as illustrative and not
14 restrictive and the scope of the invention is, therefore,
15 indicated by the appended claims rather than by the
le foregoing description. All changes which come within,
17 the meaning and range of equivalency of the claims are

18 to be embraced within their scope.
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1. A combination breast pump and gavage feeding
Aapparatus comprising:

a housing dimensionally configurated to engage
a nipple of a breast in sealing relationship;

suction means coupled to the housing and
accommodating the imposition of a negative pressure
on the nipple engaged in the housing; and

reservoir means removably coupled in €luid
communication to the housing to receive fluids

from the nipple.

2. The apparatus defined in claim 1 wherein the
housing further includes a removable inserc meaus for
selectively altering the effective internal diameter of
the housing, the insert means being configurated as a
hollow cylinder, the outside diameter of the insert
means corresponding to the inside diameter of the housing
and the inside diameter of the insert means being pre-
selected to correspond to the outside diameter of the
nipple thereby providing an improved sealing relationship

between the nipple and the housing.

3. The apparatus defined in claim 2 wherein the
insert means is fabricated from a resilient material to
accommodate sealing engagement between the housing

and the nipple.

4-
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4. The apparatus defined in claim 2 wherein the
insert means is configurated as a pressure member co
accommoddre being selectively inflated and selectively
deflaced for improved sealing relationship between the

housing and che nipple.

5. The apparatus defined in claim 1 wherein the
suction means comprises a manually operable succion
apparatus comprising a squeeze bulb having resilientc
walls.

0. The apparatus defined in claim 1 wherein the
reservoir means comprises a container having a threaded
neck operable to receive a conventional hollow feeding

nipple and cap combination.

7. The apparatus defined in claim 1 wherein the
reservoir means comprises a syringe barrel having a
spout, the syringe barrel being operable to receive a
syringe plunger to accommodate forcing fluids from the

syringe barrel through the spout.

8. The apparatus defined in claim 7 wherein the
syringe barrel includes a threaded neck portion operable
to receive a conventional feeding nipple and cap

combination.
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9. The apparatus defined in claim 7, wherein the
syringé barrel has space thereon for identifying legends

to be placed thereon.

10. A combination breast pump and gavage feeding
apparatus comprising:

a conduit;

a suction means connected to the conduit and
operable to impose a negative pressure in the
conduit;

a housing interconnected in fluid communication
with the conduit, the housing being dimensionally
configurated to engage a nipple in sealing relation-
ship;

a coupling means attached to the conduit in
fluid communication therewith; and

reservoir means removable coupled to the

coupling means.
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I,. A pulse unit comprising a shell having a large
concave opening adapted to receive a breast and connect-
ing to a tubular opening adapted to be fixed to and to
open into the housing; resilient means in the shell
adapted to encircle and to engage the base of :the nipple;
and means for causing said resilient means to squeeze
and manipulate the base of the nipple and the surrounding

aerola to stimulate lactation.
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12 A method for providing improved collection of
fluid from a breast for subsequent oral administration
comprising:
fabricating a housing having internal dimen-
sions accommodating receipt of a nipple in sealing
relationship while exposing the remainder of the
breast to manual manipulation;
securing a suction means in fluid communication
with the housing, the suction means accommodating
the applicdtion of a negative pressure to the
nipple; and
releasably coupling a reservoir means to the

housing in fluid communication therewith.
3
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13 A method of collecting fluids from a human
breast comprising the steps of
creating a negative pressure in a liner of a
pulse unit of a breast pump to increase the size of
a nipple-receiving opening formed by the liner;
placing the pulse unit of the breast pump over
a breast such that a reservoir of the pump is in a
sealing relationship with the nipple of the breast;
creating a negative pressure in the reservoir
whereby the pump is held to the breast; and
inflating and deflating the liner to cause the
portion thereof receiving the nipple to stimulate
a portion of the breast and to thereby increase

lactation.
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14 , A breast manipulation apparatus comprising;

|

:
a collar adapted to receive at least the %
nipple and areola portions of the breast in sealing :
relationship, the collar being configurated with a
hollow annulus surrounding the nipple and areola
receiving portions of the collar, the wall of the
hollow annulus facing the areola and nipple portions
of the breast being selectively fabricated from a
resilient material and with predetermined variations
in thickness and size to thereby accommodate a
predetermined manipulation of the areola and nipple
portions of the breast by using negative and !
positive pressure changes in the hollow «nnulus;
and |

pressure change means for selectively altering

pressure in the hollow annulus to accommodate

predetermined movement of the wall of the annulus
adjacent the areola and nipple portions of the

breast.
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