
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2017/054059 Al
6 April 2017 (06.04.2017) W P O PCT

(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
A61B 17/42 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,

PCT/AU20 16/050928 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(22) International Filing Date: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

30 September 2016 (30.09.201 6) SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(25) Filing Language: English ZW.

(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every

(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,

2015904012 1 October 201 5 (01. 10.2015) AU GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

(72) Inventor; and TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(71) Applicant : TEOH, Pek Joo [MY/AU]; 18 Rene Road, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

Dalkeith, Western Australia 6009 (AU). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

(74) Agent: PATENTEUR PTY LTD; Amberley Business
GW, KM, ML, MR, NE, SN, TD, TG).Centre, IBM Building, Level 3, 1060 Hay Street, West

Perth, Western Australia 6005 (AU). Published:

(81) Designated States (unless otherwise indicated, for every — with international search report (Art. 21(3))
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(54) Title: OBSTETRICAL VACUUM APPARATUS

©
(57) Abstract: Provided is an obstetrical vacuum apparatus (10) comprising a fetal vacuum cup (12) and a housing (20) which is er-

o gonomically sized, shaped and dimensioned for one-handed handheld operation. The housing (20) includes a negative pressure gen -
erator (22) configured to operatively generate a negative pressure or vacuum within the chamber (14), as well as a user input (24) via
which a user is able to select a negative pressure value. Housing (20) also includes a controller (26) which is configured to control

o the generator (22) to automatically maintain the selected negative pressure value within said chamber (14). A flexible tube (28) ar
ranges the chamber (14) in fluid communication with the negative pressure generator, with the tube (28) comprising a pulling mem

o ber (32) for providing mechanical strength whilst allowing tube flexibility. The controller (26) automatically accommodates any op -
erating pressure variations within the chamber (14) and the ergonomic housing (20) allows a user to interact with the user input and
apply traction to the fetal head with a single hand.



OBSTETRICAL VACUUM APPARATUS

TECHNICAL FIELD

[0001] This invention relates to an obstetrical vacuum

apparatus for operative releasable attachment to a fetal

head, and an associated obstetrical method for applying

traction to a fetal head.

BACKGROUND ART

[0002] The following discussion of the background art is

intended to facilitate an understanding of the present

invention only. The discussion is not an acknowledgement or

admission that any of the material referred to is or was

part of the common general knowledge as at the priority date

of the application.

[0003] The present invention lies in the field of

obstetrics, in general. Currently, there are two major

methods for delivering a fetus, namely the Caesarean section

delivery and the vaginal delivery.

[0004] In Caesarean section deliveries, the fetus is

delivered through an incision made in the uterus and a

corresponding incision made in the abdomen. An upward

pulling force is required in order to pull the fetus through

the incisions and out of the mother. Often the force is

provided by the doctor' s hands directly pulling the fetus

through the abdominal incision.



[0005] In vaginal deliveries, the fetus is delivered

through the vaginal passage after the cervix has fully

dilated and effaced.

[0006] Passing the fetus through the vaginal passage

requires that the vaginal muscles be forced to stretch as

the fetal head is generally much larger than the vaginal

passage under normal circumstances. Some stretching force is

applied to the vaginal tissues by the mother herself. The

involuntary contractions of the uterus during labour push

the fetus (typically the fetal head) into the vaginal

passage to stretch the vaginal tissues. The stretching force

of these involuntary uterine contractions is combined with

the stretching force caused by voluntary contractions of the

mother' s abdominal muscles as the mother tries to push the

fetus out of the uterus.

[0007] Often the forces described above are not strong

enough or are not medically advisable to use in extracting

the fetus. Supplementary force may be applied with a fetal

vacuum extractor, for example, in conditions of dystocia

(i.e., slow or difficult labour or delivery), uterine

inertia, maternal exhaustion, maternal distress, or fetal

distress .

[0008] In a conventional fetal vacuum extractor, a vacuum

cup is sealed over a portion of the fetal head (e.g., the

occiput) . A flexible tube connects the vacuum cup to a vacuum

pump operated by a secondary operator such as a nurse. The

vacuum pump allows the nurse to provide a vacuum within the

vacuum cup thereby creating suction between the fetal head

and the vacuum cup. As long as a sufficient vacuum is



maintained, the primary operator, such as a doctor, may pull

on the vacuum cup handle thereby applying traction (i.e., a

pulling, delivering force) to the fetal head.

[0009] Bodily fluids on the fetal head generally assist in

making a seal between the fetal head and the vacuum cup to

define a vacuum chamber. However, a vacuum so established is

sometimes compromised by an imperfect seal between the fetal

head and the vacuum cup. In order to minimise the chances of

fetal injury, the vacuum can be intentionally lowered

between contractions or when the vacuum is determined to be

too strong. Therefore, the vacuum must be constantly

monitored and adjusted, and must have a feature to release

or lower the vacuum when necessary.

[0010] U.S. Pat. No. 6,074,399 describes an

obstetric vacuum extractor comprising a suction cup, handle

and a manually manoeuvred vacuum pump, which parts are

delivered as one unit. This prior art vacuum extractor

requires a specially configured hand pump, which leads to

complicating the manufacturing process. The manufacture is

further expensive, in particular when the suction device is

made as a disposable item, leading to an expensive product

when bought. In addition, if the seal is broken, the

operator has to manually pump the device to return to the

desired vacuum pressure; the pumping procedure often

consumes the precious few seconds the operator has to apply

traction to deliver the baby before the contraction

subsides. Due to this shortcoming, a number of obstetricians

opined this invention as not the most effective instrument

for vacuum delivery.



[0011] Chinese Pat. No. 103860241A describes another

obstetric vacuum extractor or negative pressure fetal head

aspirator which is formed by connecting a silicon fetal head

suction cover with a negative pressure hollow handle 2 into

which a miniature direct current negative pressure pump 3 is

located, along with a miniature digital negative pressure

display meter 4 and a switch 5 are built. The device also

includes a fine-tuning adjustor 6 by which the pump is

controllable to maintain the desired pressure. Due to the

design of the positions of the silicon fetal head cup and

the body of the pump, the device is not appropriate for

effective usage in most cases. For an effective assisted

vacuum delivery, the cup has to be manoeuvrable so that it

can be fitted into the tight contour of the vagina, and

typically positioned at the flexion point of the fetal head.

During deliveries, it is not uncommon for fetuses to face in

a variety of different directions in different cases, thus

an improved design is needed to enable the device to be used

for effective assisted delivery of the fetuses in all cases.

[0012] As such, the Applicants have identified a

shortcoming in the art for an improved obstetrical vacuum

apparatus that is safe, and provides improved mobility and

handling whilst being able to provide the constant and

controlled negative pressure needed. A further requirement

is for apparatus that may assist in mitigating complications

arising from an imperfect seal with a fetal head.

[0013] As a result, the present invention seeks to

propose a solution, at least in part, in amelioration of

some of the shortcomings in the art.



SUMMARY OF THE INVENTION

[0014] According to a first aspect of the invention there

is provided an obstetrical vacuum apparatus comprising:

a fetal vacuum cup defining at least one chamber in

which a negative pressure or vacuum enables operative

attachment of the cup to a fetal head;

a housing having a negative pressure generator

configured to operatively generate such negative pressure or

vacuum within the chamber, a user input via which a user is

able to select a negative pressure value, and a controller

configured to control the generator to automatically

maintain the selected negative pressure value within said

chamber; and

a flexible tube arranging said chamber in fluid

communication with the negative pressure generator, wherein

the controller automatically accommodates any operating

pressure variations within the chamber, said apparatus

enabling a user to apply traction to the fetal head.

[0015] It is to be appreciated that the operating

pressure variations may result from a variety of external

aspects, such as an imperfect seal between the vacuum cup

and the fetal head, fluid leaks developing as a result of

movement of the fetal head, or the like.

[0016] Preferably, the housing may be sized, shaped and

dimensioned for handheld operation.

[0017] Typically, the flexible tube may have an outside

diameter in the range of 5mm to 200mm.



[0018] Preferably, the flexible tube may have an outside

diameter in the range of 10mm to 30mm.

[0019] Typically, the housing may define a handle which

is ergonomically sized, shaped and dimensioned to facilitate

hand-held operation of the apparatus.

[0020] In one example, the flexible tube may comprise a

pulling member. Typically, the pulling member may comprise a

cable threaded through the tube for providing mechanical

strength whilst allowing tube flexibility.

[0021] Alternatively, the pulling member may comprise

walls of the flexible tube having a wire or nylon braided

weave for providing mechanical strength whilst allowing tube

flexibility .

[0022] In an alternate example, the apparatus may

comprise a separate pulling member fast at one end to the

vacuum cup and a handle defined at the other end of said

pulling member for operatively applying traction to the

vacuum cup .

[0023] Typically, the apparatus may comprise a traction

force indicator configured to indicate a value of traction

applied to the pulling member. In one example, the traction

force indicator may include a strain gauge.

[0024] Typically, the housing may include energising

means for providing the negative pressure generator with

operating energy.



[0025] In one example, the energising means may comprise

a plurality of electrochemical cells for supplying

electrical energy. Preferably, the electrochemical cells may

be configured to be rechargeable.

[0026] In one example, the apparatus may include a

negative pressure or vacuum release valve configured to

release or minimise a vacuum or negative pressure within the

vacuum cup chamber.

[0027] Typically, the negative pressure or vacuum release

valve may be controlled by the controller.

[0028] In one example, the negative pressure generator

may comprise an electromechanical pump configured to extract

fluid from the chamber in the vacuum cup.

[0029] In one example, the controller may be configured

to control the generator to automatically maintain the

selected negative pressure value within said chamber by

increasing a negative pressure generation capability of the

generator to accommodate an unwanted negative pressure

decrease within the chamber.

[0030] Similarly, the controller may be configured to

control the generator to automatically maintain the selected

negative pressure value within said chamber by decreasing a

negative pressure generation capability of the generator to

accommodate an unwanted negative pressure increase within

the chamber.

[0031] In one example , the controller may be configured

to activate the release valve to accommodate an unwanted

negative pre ssure increase within the chamber.



[0032] According to a second aspect of the invention

there is provided an obstetrical method for applying

traction to a fetal head, said method comprising the steps

of:

placing a fetal vacuum cup defining at least one

chamber in which a negative pressure or vacuum enables

operative attachment of the cup to the fetal head;

providing a housing having a negative pressure

generator configured to operatively generate such negative

pressure or vacuum within the chamber, a user input via

which a user is able to select a negative pressure value,

and a controller configured to control the generator to

automatically maintain the selected negative pressure value

within said chamber, as well as a flexible tube arranging

said chamber in fluid communication with the negative

pressure generator;

selecting a desired negative pressure value via the

user input so that the controller controls the negative

pressure generator to generate such a desired negative

pressure within the chamber to attach the vacuum cup; and

applying traction as required to the fetal head,

wherein the controller automatically accommodates any

operating pressure variations within the chamber.

[0033] According to a third aspect of the invention there

is provided an obstetrical method for applying traction to a

fetal head, said method comprising the steps of:

providing apparatus in accordance with the first aspect

of the invention;

attaching a vacuum cup of said apparatus to the fetal

head; and

applying traction to the fetal head via said apparatus.



[0034] According to a fourth aspect of the invention

there is provided an obstetrical vacuum apparatus

comprising :

a fetal vacuum cup defining at least one chamber in

which a negative pressure or vacuum enables operative

attachment of the cup to a fetal head;

a housing ergonomically sized, shaped and dimensioned

for one-handed handheld operation, said housing having:

(i) a negative pressure generator configured to

operatively generate such negative pressure or

vacuum within the chamber;

(ii) a user input via which a user is able to

select a negative pressure value; and

(iii) a controller configured to control the

generator to automatically maintain the selected

negative pressure value within said chamber; and

a flexible tube arranging said chamber in fluid

communication with the negative pressure generator, the tube

comprising a pulling member providing mechanical strength

whilst allowing tube flexibility;

wherein the controller automatically accommodates any

operating pressure variations within the chamber and the

ergonomic housing allows a user to interact with the user

input and apply traction to the fetal head with a single

hand .

[0035] Typically, the housing is sized, shaped and

dimensioned to be easily man-portable to be easily handled,

held and operated with one hand.



[0036] Preferably, the housing includes releasable

attachment means configured to operatively releasably attach

the housing to a leg of a patient.

[0037] Typically, the releasable attachment means is

selected from a group consisting of an adhesive pad, a

strap, and hook-and-loop attachment pads.

[0038] Typically, the housing defines a handle which is

ergonomically sized, shaped and dimensioned to facilitate

single hand-held operation of the apparatus.

[0039] Typically, the pulling member comprises a cable

threaded through the tube for providing mechanical strength

whilst allowing tube flexibility.

[0040] Alternatively, the pulling member comprises walls

of the flexible tube having a wire or nylon braided weave

for providing mechanical strength whilst allowing tube

flexibility .

[0041] Alternatively, the apparatus comprises a separate

pulling member fast at one end to the vacuum cup and a

handle defined at the other end of said pulling member for

operatively applying traction to the vacuum cup.

[0042] Typically, the apparatus comprise a traction force

indicator configured to indicate a value of traction applied

by the pulling member. In one example, the traction force

indicator includes a strain gauge.

[0043] Typically, the housing may include energising

means for providing the negative pressure generator with

operating energy.



[0044] Typically, the energising means may comprise a

plurality of electrochemical cells for supplying electrical

energy. Preferably, the electrochemical cells may be

configured to be rechargeable.

[0045] Typically, the apparatus may include a negative

pressure or vacuum release valve configured to release or

minimise a vacuum or negative pressure within the vacuum cup

chamber .

[0046] Typically, the negative pressure or vacuum release

valve may be controlled by the controller.

[0047] Typically, the negative pressure generator may

comprise an electromechanical pump configured to extract

fluid from the chamber in the vacuum cup.

[0048] Typically, the controller may be configured to

control the generator to automatically maintain the selected

negative pressure value within said chamber by increasing a

negative pressure generation capability of the generator to

accommodate an unwanted negative pressure decrease within

the chamber.

[0049] Typically, the controller may be configured to

control the generator to automatically maintain the selected

negative pressure value within said chamber by decreasing a

negative pressure generation capability of the generator to

accommodate an unwanted negative pressure increase within

the chamber.



[0050] Typically, the controller may be

activate the release valve to accommodat

negative pressure increase within the chamber

[0051] Typically, the flexible tube may have an outside

diameter in the range of 5mm to 200mm.

[0052] Preferably, the flexible tube may have an outside

diameter in the range of 10mm to 30mm.

[0053] According to a fifth aspect of the invention,

there is provided an obstetrical method for applying

traction to a fetal head, said method comprising the steps

of:

providing apparatus in accordance with the fourth

aspect of the invention;

attaching a vacuum cup of said apparatus to the fetal

head; and

applying traction to the fetal head via said apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] Further features of the present invention are more

fully described in the following description of several non-

limiting embodiments thereof. This description is included

solely for the purposes of exemplifying the present

invention. It should not be understood as a restriction on

the broad summary, disclosure or description of the

invention as set out above. The description will be made

with reference to the accompanying drawings in which:



Figure 1 is a diagrammatic representation of an example

of an obstetrical vacuum apparatus in accordance with an

aspect of the invention;

Figure 2 is a diagrammatic representation of a further

example of an obstetrical vacuum apparatus; and

Figure 3 is diagrammatic representation of a yet

further example of an obstetrical vacuum apparatus.

DETAILED DESCRIPTION OF EMBODIMENTS

[0055] The following modes, given by way of example only,

are described in order to provide a more precise

understanding of the subject matter of a preferred

embodiment or embodiments.

[0056] In the figures, incorporated to illustrate

features of an example embodiment, like reference numerals

are used to identify like parts throughout the figures.

[0057] With reference now to Figure 1 of the drawings,

there is shown an example of an obstetrical vacuum apparatus

10. As discussed in the background above, the apparatus 10

is typically used in the delivery of a fetus, as is well

known in the art. In the exemplified modes, a portion of a

fetal head is indicated by reference numeral 18.

[0058] Accordingly, the apparatus 10 generally includes a

fetal vacuum cup 12 that defines at least one chamber 14, as

shown. The vacuum cup 12 also typically includes a seal 16

for assisting in establishing a fluid-tight seal between the



chamber 14 of the cup 12 and the fetal head 18. Such a seal

16 is typically of a soft material, such as silicone,

rubber, a polymer material, or the like. It is to be

appreciated that a negative pressure or vacuum created, made

or established within the chamber 14 generally enables

operative attachment of the cup 12 to the fetal head 18.

[0059] The apparatus 10 also includes a housing 20 which,

in a preferred embodiment, generally has a negative pressure

generator 22, a user input 24, a controller 26, a traction

force indicator 34, energising means 36, and a release valve

38, as shown.

[0060] The apparatus 10 further comprises a flexible tube

28 which connects, links or arranges the vacuum cup's

chamber 14 in fluid communication with the negative pressure

generator 22 .

[0061] As such, the negative pressure generator 22 is

configured to operatively generate a negative pressure or

vacuum within the chamber 14 of the cup 12. The negative

pressure generator 22 typically generates a vacuum by

extracting fluid, such as air, from the chamber 14 in the

vacuum cup 12. Such a generator 22 may include an electro

mechanical motor or pump, as is generally known in the art.

It is, however, to be appreciated that the generator 22 is

preferably a small, high-powered device, as the apparatus 10

is ideally configured for mobile, hand-held operation.

[0062] The user input 24 enables a user to select a

specific or desired negative pressure value and also

typically enables activation or deactivation of the

apparatus 10, i.e. an on/off switch. For example, depending



on obstetrical requirements, one particular negative

pressure value may be appropriate under certain

circumstances, with another value more appropriate under

different circumstances.

[0063] A size or position of the fetal head 18 may, for

example, require a specific negative pressure value, e.g. a

smaller fetal head may benefit from a smaller negative

pressure value, whereas a larger fetal head may require a

larger negative pressure value. Similarly, a required

traction force exertable via the apparatus is typically

directly proportional to the selected negative pressure

value. Such obstetrical practices are generally known in the

art and will not be described in any particular detail

herein .

[0064] In one example, the user input 24 may comprise a

plurality of buttons or similar selection means, e.g. fine-

tuning buttons and buttons denoting set pressure values

commonly used in practice. For example, such set pressure

values (with associated buttons) may include one button at

0.2kg/cm2 and one at 0.8kg/cm2. The user input 24 may also

include a pressure release button, activation of which

deactivates the generator 22, and/or activates a vacuum

release valve 38 (described in more detail below) . The

skilled addressee will appreciate that other configurations

for the user input 24 may be possible, i.e. a dial, a knob,

buttons, wireless selection, touchscreen input, audio input,

etc .

[0065] The controller 26 is generally configured to

receive such user input and to subsequently control the

generator 22 in order to automatically maintain the selected



negative pressure value within the chamber 14 of the cup 12.

In such a manner, the controller 26 is able to automatically

accommodate any operating pressure variations within the

chamber 14, whereby the apparatus 10 enables a user to apply

a traction force to the fetal head 18 without having to

constantly monitor and control the generated negative

pressure .

[0066] It is to be appreciated that any such operating

pressure variations may result from a variety of external

aspects, such as an imperfect seal between the vacuum cup 12

and the fetal head 18, fluid leaks developing as a result of

movement of the fetal head 18, and/or the like. It is not

uncommon for the cup 12 to have an adequate seal on the

fetal head 18 at one point or stage of the delivery process,

only to later develop an imperfect seal during the process

of delivery as traction is applied via the cup 12 to the

fetal head 18.

[0067] In a preferred embodiment, the housing 20 is

typically sized, shaped and dimensioned for handheld or

mobile, hand-portable operation. As a result the housing 20

is configured to fit into a user' s hand in an ergonomic

manner, whereby the user can control the apparatus's

operation, i.e. use the user input 24, as well as apply

traction to the fetal head 18, all with a single hand.

[0068] In one embodiment, the housing itself 20 comprises

a handle 30, as shown in Figure 1 . In an alternative

embodiment, as shown in Figure 2 , the housing 20 defines a

separate handle portion 30 which is ergonomically sized,

shaped and dimensioned to facilitate hand-held operation of



the apparatus. Such differences in the housing 20 and handle

30 configurations are merely design dependent to provide

different options.

[0069] The housing 20 also typically includes energising

means 36 for providing the negative pressure generator 22

with operating energy. In one example, the energising means

36 may comprise a plurality of electrochemical cells for

supplying electrical energy, i.e. a battery. Preferably,

these electrochemical cells may be configured to be

rechargeable; however this is not a limiting requirement. In

an alternative embodiment, the energising means 36 may also

comprise a mains-power inlet with a step-down transformer,

or the like. It is to be appreciated that numerous

variations of the energising means 36 are possible and will

be understood by the skilled addressee.

[0070] In a preferred example, the apparatus 10 generally

includes a negative pressure or vacuum release valve 38

which is configured to release, minimise or reduce a vacuum

or negative pressure within the vacuum cup's chamber 14.

Accordingly, such a negative pressure or vacuum release

valve 38 is typically controlled by the controller 26 and/or

the user. As such, the user input 24 may also be configured

to control the vacuum release valve 38, e.g. so that when

the apparatus is deactivated, the valve 38 is activated to

release the cup 12 from the fetal head 18.

[0071] Generally, when in use, the controller 26 is

configured to control the generator 22 to automatically

maintain the selected negative pressure value within the

chamber 14 by increasing a negative pressure generation



capability of the generator 22 in order to accommodate an

unwanted negative pressure decrease within the chamber 14.

[0072] Similarly, the controller 26 is typically

configured to control the generator 22 to automatically

maintain the selected negative pressure value within the

chamber 14 by decreasing a negative pressure generation

capability of the generator 22 to accommodate an unwanted

negative pressure increase within the chamber 14.

Alternatively, or in addition, the controller 26 may also be

configured to activate the release valve 38 to accommodate

an unwanted negative pressure increase within the chamber

14 .

[0073] As mentioned above, the flexible tube 28 links the

housing to the cup 12. This is generally in order to arrange

the generator 22 in fluid combination with the chamber 14,

as well as to provide a means whereby a traction force can

be applied to the cup 12 by the handle 30. However, other

embodiments are possible, as will be described below.

[0074] Typically, the tube 28 has a small average outside

diameter compared with conventional fetal vacuum tubes. For

example, the flexible tube 28 may have an outside diameter

in the range of 5mm to 200mm. Preferably the flexible tube

28 has an outside diameter in the range of 10mm to 30mm,

although these ranges are to be considered non-limiting.

[0075] In one example, traction is applied to the fetal

head 18 by pulling on the housing 20 which comprises a

handle 30, or on a handle 30 defined on the housing 20

(Figure 2 ) . In a further embodiment, as shown in Figure 3 ,

the apparatus 10 may have a separate pulling member 32 fast



at one end to the vacuum cup 12 and a handle 30 defined at

the other end of said pulling member 32 for operatively

applying traction to the vacuum cup 12.

[0076] It is to be appreciated that the flexible tube 28

does not have to enter the cup 12 at the centre thereof, as

shown. The tube 28 may enter the cup 12 anywhere

practicable, dependent on design requirements. However, the

pulling member 32 generally attaches to the cup 12 so that

an even traction force can be applied to said cup 12, when

in use, i.e. typically at the centre thereof, or the like.

[0077] In one example, the flexible tube 28 may comprise

the pulling member 32. Typically, the pulling member 32 is a

cable threaded through the tube 28 for providing mechanical

strength whilst allowing tube flexibility. Alternatively, the

pulling member 32 may comprise walls of the flexible tube 28

having a wire or nylon braided weave (not shown) for

providing mechanical strength whilst allowing tube

flexibility. As such, in one embodiment, a traction force may

be primarily applied through the pulling member 32 (e.g., a

cable) threaded through the tube 28 for preventing

irreversible strain of the tube.

[0078] Typically, the apparatus 10 further comprises a

traction force indicator 34 which is configured to indicate

a value of a traction force applied to the pulling member

32. In one example, the traction force indicator may include

a strain gauge, or the like. Such a traction force indicator

34 is helpful to a user of the device to determine how much

traction force is applied to the fetal head 18. In one

example, the controller 26 is configured to deactivate the



generator 22 and/or activate the release valve 38 when a

predetermined traction force is reached, i.e. to avoid harm

to the fetus, or the like.

[0079] In a further example, the housing 20 includes

releasable attachment means 40 which is generally configured

to operatively releasably attach the housing 20 to a leg of

a patient (not shown) . The releasable attachment means can

include an adhesive pad 40, a strap, hook-and-loop

attachment pads, and/or the like. It is to be appreciated

that the attachment means 40 can further facilitate

ergonomic use of the apparatus 10, as the housing 20 can be

releasably attached to, for example, a patient's thigh

during use, so that it is conveniently within reach when

needed .

[0080] As described broadly above, the present invention

also particularly provides for an example of an obstetrical

vacuum apparatus 10 which comprises a fetal vacuum cup 12

and a housing 20 which is ergonomically sized, shaped and

dimensioned for one-handed handheld operation.

[0081] Of particular importance in this example is the

housing 20, which is generally sized, shaped and dimensioned

to be easily man-portable and to be easily handled, held and

operated with one hand. Such ergonomics are particularly

useful during a delivery, as the delivering physician only

requires one hand to control and operate the apparatus, as

well as to apply traction to the fetal head when necessary.

[0082] Such an example has the housing 20 including the

negative pressure generator 22 configured to operatively



generate the negative pressure or vacuum within the chamber

14, as well as user input 24 via which a user is able to

select a negative pressure value. Housing 20 also includes

the controller 26 which is configured to control the

generator 22 to automatically maintain the selected negative

pressure value within said chamber 14.

[0083] This example has apparatus 10 also including the

flexible tube 28 arranging the chamber 14 in fluid

communication with the negative pressure generator, with the

tube 28 comprising pulling member 32 for providing

mechanical strength whilst allowing tube flexibility.

[0084] In this manner, the controller 26 can

automatically accommodate any operating pressure variations

within the chamber 14 and the ergonomic housing 20 allows a

user to interact with the user input and apply traction to

the fetal head with a single hand.

[0085] It is to be appreciated that the present invention

also provides for an associated obstetrical method for

applying traction to a fetal head, Such as method broadly

comprises the steps of providing the apparatus 10 described

above, attaching the vacuum cup 12 of apparatus 10 to the

fetal head 18, and applying traction to the fetal head 18

via said apparatus 10, typically by means of handle 30 with

pulling member 32.

[0086] The Applicant believes it advantageous that the

apparatus 10 provides for a fully portable and easily

operable obstetrics vacuum that is less likely to ρορ off

during traction due to inadequate seal. The design of



apparatus 10 also allows it to be used for fetuses facing in

any direction; minor variations may be designed for the

apparatus 10 to be used in possible more difficult cases. In

the absence of the known conventional vacuum pumps, the

improved effectiveness in the delivery of babies by using

this portable apparatus 10 can potentially reduce any long

term adverse health outcomes, or even save the lives of

mothers and babies.

[0087] In addition, Applicant believes it additionally

advantageous that the apparatus is able to enhance the

effectiveness of a safe and successful delivery which is

otherwise difficult, e.g. difficulty with a malpresent ing

fetus when there is no electrical source or space for a

conventional vacuum pump apparatus.

[0088] Optional embodiments of the present invention may

also be said to broadly consist in the parts, elements and

features referred to or indicated herein, individually or

collectively, in any or all combinations of two or more of

the parts, elements or features, and wherein specific

integers are mentioned herein which have known equivalents

in the art to which the invention relates, such known

equivalents are deemed to be incorporated herein as if

individually set forth.

[0089] It is to be appreciated that reference to "one

example" or "an example" of the invention is not made in an

exclusive sense. Accordingly, one example may exemplify

certain aspects of the invention, whilst other aspects are

exemplified in a different example. These examples are

intended to assist the skilled person in performing the

invention and are not intended to limit the overall scope of



the invention in any way unless the context clearly

indicates otherwise.

[0090] It is to be understood that the terminology

employed above is for the purpose of description and should

not be regarded as limiting. The described embodiment is

intended to be illustrative of the invention, without

limiting the scope thereof. The invention is capable of

being practised with various modifications and additions as

will readily occur to those skilled in the art.

[0091] Various substantially and specifically practical

and useful exemplary embodiments of the claimed subject

matter are described herein, textually and/or graphically,

including the best mode, if any, known to the inventors for

carrying out the claimed subject matter. Variations (e.g.

modifications and/or enhancements) of one or more

embodiments described herein might become apparent to those

of ordinary skill in the art upon reading this application.

[0092] The inventor (s) expects skilled artisans to employ

such variations as appropriate, and the inventor (s) intends

for the claimed subject matter to be practiced other than as

specifically described herein. Accordingly, as permitted by

law, the claimed subject matter includes and covers all

equivalents of the claimed subject matter and all

improvements to the claimed subject matter. Moreover, every

combination of the above described elements, activities, and

all possible variations thereof are encompassed by the

claimed subject matter unless otherwise clearly indicated

herein, clearly and specifically disclaimed, or otherwise

clearly contradicted by context.



[0093] The use of any and all examples, or exemplary

language (e.g., "such as") provided herein, is intended

merely to better illuminate one or more embodiments and does

not pose a limitation on the scope of any claimed subject

matter unless otherwise stated. No language in the

specification should be construed as indicating any non-

claimed subject matter as essential to the practice of the

claimed subject matter.

[0094] The use of words that indicate orientation or

direction of travel is not to be considered limiting. Thus,

words such as "front", "back", "rear", "side", "up", down",

"upper", "lower", "top", "bottom", "forwards", "backwards",

"towards", "distal", "proximal", "in", "out" and synonyms,

antonyms and derivatives thereof have been selected for

convenience only, unless the context indicates otherwise.

The inventor (s) envisage that various exemplary embodiments

of the claimed subject matter can be supplied in any

particular orientation and the claimed subject matter is

intended to include such orientations.

[0095] The use of the terms "a", "an", "said", "the",

and/or similar referents in the context of describing

various embodiments (especially in the context of the

claimed subject matter) are to be construed to cover both

the singular and the plural, unless otherwise indicated

herein or clearly contradicted by context. The terms

"comprising," "having," "including," and "containing" are to

be construed as open-ended terms (i.e., meaning "including,

but not limited to,") unless otherwise noted.



[0096] Moreover, when any number or range is described

herein, unless clearly stated otherwise, that number or

range is approximate. Recitation of ranges of values herein

are merely intended to serve as a shorthand method of

referring individually to each separate value falling within

the range, unless otherwise indicated herein, and each

separate value and each separate sub-range defined by such

separate values is incorporated into the specification as if

it were individually recited herein. For example, if a range

of 1 to 10 is described, that range includes all values

there between, such as for example, 1.1, 2.5, 3.335, 5 ,

6.179, 8.9999, etc., and includes all sub-ranges there

between, such as for example, 1 to 3.65, 2.8 to 8.14, 1.93

to 9 , etc.

[0097] Accordingly, every portion (e.g., title, field,

background, summary, description, abstract, drawing figure,

etc.) of this application, other than the claims themselves,

is to be regarded as illustrative in nature, and not as

restrictive; and the scope of subject matter protected by

any patent that issues based on this application is defined

only by the claims of that patent.



CLAIMS

1 . An obstetrical vacuum apparatus comprising:

a fetal vacuum cup defining at least one chamber in

which a negative pressure or vacuum enables operative

attachment of the cup to a fetal head;

a housing ergonomically sized, shaped and dimensioned

for one-handed handheld operation, said housing having:

(i) a negative pressure generator configured to

operatively generate such negative pressure or vacuum

within the chamber;

(ii) a user input via which a user is able to

select a negative pressure value; and

(iii) a controller configured to control the

generator to automatically maintain the selected

negative pressure value within said chamber; and

a flexible tube arranging said chamber in fluid

communication with the negative pressure generator, the tube

comprising a pulling member providing mechanical strength

whilst allowing tube flexibility;

wherein the controller automatically accommodates any

operating pressure variations within the chamber and the

ergonomic housing allows a user to interact with the user

input and apply traction to the fetal head with a single

hand .

2 . The obstetrical vacuum apparatus of claim 1 , wherein the

housing includes releasable attachment means configured to

operatively releasably attach the housing to a leg of a

patient .



3 . The obstetrical vacuum apparatus of claim 2 , wherein the

releasable attachment means is selected from a group

consisting of an adhesive pad, a strap, and hook-and-loop

attachment pads.

4 . The obstetrical vacuum apparatus of any of claims 1 to 3 ,

wherein the housing defines a handle which is ergonomically

sized, shaped and dimensioned to facilitate single hand-held

operation of the apparatus.

5 . The obstetrical vacuum apparatus of claim 1 , wherein the

pulling member comprises a cable threaded through the tube

for providing mechanical strength whilst allowing tube

flexibility .

6 . The obstetrical vacuum apparatus of claim 1 , wherein the

pulling member comprises walls of the flexible tube having a

wire or nylon braided weave for providing mechanical

strength whilst allowing tube flexibility.

7 . The obstetrical vacuum apparatus of claim 1 , wherein the

apparatus comprise a traction force indicator configured to

indicate a value of traction applied by the pulling member.

8 . The obstetrical vacuum apparatus of claim 7 , wherein the

traction force indicator includes a strain gauge.

9 . The obstetrical vacuum apparatus of claim 1 , wherein the

negative pressure generator comprises an electromechanical

pump configured to extract fluid from the chamber in the

vacuum cup.



10. The obstetrical vacuum apparatus of claim 1 , wherein the

controller is configured to control the generator to

automatically maintain the selected negative pressure value

within said chamber by increasing a negative pressure

generation capability of the generator to accommodate an

unwanted negative pressure decrease within the chamber.

11. The obstetrical vacuum apparatus of claim 1 , wherein the

controller is configured to control the generator to

automatically maintain the selected negative pressure value

within said chamber by decreasing a negative pressure

generation capability of the generator to accommodate an

unwanted negative pressure increase within the chamber.

12. The obstetrical vacuum apparatus of claim 1 , wherein the

apparatus includes a negative pressure or vacuum release

valve configured to release or minimise a vacuum or negative

pressure within the vacuum cup chamber.

13. The obstetrical vacuum apparatus of claim 12, wherein

the negative pressure or vacuum release valve is controlled

by the controller.

14. The obstetrical vacuum apparatus of claim 13, wherein

the controller is configured to activate the release valve

to accommodate an unwanted negative pressure increase within

the vacuum cup chamber.

15 . The obstetrical vacuum apparatus of claim 1 , wherein the

flexible tube has an outside diameter in the range of 5mm to

200mm .



16. The obstetrical vacuum apparatus of claim 1 , wherein the

flexible tube has an outside diameter in the range of 10mm

to 30mm.

17. The obstetrical vacuum apparatus of claim 1 , wherein the

housing includes energising means for providing the negative

pressure generator with operating energy, the energising

means comprise a plurality of rechargeable electrochemical

cells .

18. The obstetrical vacuum apparatus of claim 1 , wherein the

housing is sized, shaped and dimensioned to be easily man-

portable to be easily handled, held and operated with one

hand .

19. An obstetrical method for applying traction to a fetal

head, said method comprising the steps of:

providing apparatus in accordance with any of claims 1

to 17;

attaching a vacuum cup of said apparatus to the fetal

head; and

applying traction to the fetal head via said apparatus.
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