
20/02/2003 WO 02/46080 I PCT/SG01/00246 WINDING DEVICE  *166166* Field of
the Invention The invention relates to the use of infusion tubing and
relates particularly, though  not exclusively, to the use of infusion
tubing of the type used for treating patients in  5 medical facilities.
Background of the invention It has been conventional practice for some time
in medical facilities to use infusion  therapy to deliver fluids to
patients under treatment. Infusion therapy involves the  use of infusion
tubing, and infusion pumps or bottles, to allow intravenous delivery  10 of
solutions of various kinds. to the patient. It is not always practicable to
position the infusion pumps or bottles directly  amt to a patient for whom
they are intended. Accordingly, medical-grade  i fusion tubing is
commercially supplied in lengths typically in. the range of. 150 cm  to 200
cm, which is sufficient for use in most usual circumstances. However, it is
i5 typical that fusion pumps or bottles can be provided, for example,
alongside a  patent's bed. As a result, the infusion tubing Is In practice
generally of  unnecessary length.. which can.present particular problems.
it the Infusion tubing is longer than necessary, it can get In the way of
other  equipment, and inconvenience those attending to the patient. There
is an 20 increased risk that the tubing may become kinked, compromising or
potentially  interrupting the flow of 'fluid to the patient. Further,
similar limitations become apparent when it is necessary to transport the
patient who is under infusion therapy. Infusion tubing can become tangled
and,  undesirably, caught on something during transport, possibly damaging
equipment  



25 or distressing the patient. To address these problems, it is usual
practice to coil tubing to the desired length ~ *G00002* WO 02/46080 2
PCT/SG01/00246 and hold the coils together with adhesive tape. Depending on
the type of adhesive  tape used, uncoiling the infusion tubing can be
difficult and time-consuming. Also,  the effective length of the infusion
tubing cannot be readily or conveniently  adjusted. 5 it is an object of
the invention to at least attempt to address these and other  limitations
of the existing prior art. Summary of the Invention The inventive concept
resides in a recognition that the use of infusion tubing can  be desirably
improved by providing a winding device which is able to adjust the 10
effective length of the infusion tubing by winding one or more coils of
tubing within  the device, while preferably discouraging or substantially
preventing the tubing  from becoming kinked. Accordingly, the invention
provides a winding device for use in adjusting the  effective length of a
length of tubing, the device including: 15 a rotatable base member having a
platform from which project two winding  projections; and a casing member
having a circumferential sidewall having two slots In  opposing locations
around the periphery of the sidewall; wherein said base member and casing
member are engageable for relative  20 rotation whereby a length of
infusion tubing can be registered within the opposing slots of the casing
member and passed between the two winding projections, to  enable
adjustment of the effective length of the infusion tubing by rotating the
base  of the winding device relative to the casing member; and 



wherein said device further includes means to Inhibit said relative
rotation  25 when the length of tubing is not being adjusted. Preferably,
the winding device further includes a cover member able to be secured
20/02/2003 WO 02/46080 PCT/SG01/00246 3 to said casing member to dose the
winding device. Preferably, the surface of the  cover member coincides with
an upper surface of the two winding projections, to  retain infusion tubing
wound around the winding projections. Preferably, the cover  member is
substantially translucent or transparent, so that the tubing wound within
5 the winding device can be readily observed. Preferably, an inner surface
of the winding projections can be accessed though  the casing member to
avow for convenient manual rotation of the base member..  Preferably, two
fingers are used in' respective projections to wind the infusion 10
Preferably, the inhibiting means comprises a locking Mechanism which, is
integral  with the casing and is positioned under the casing. Preferably;
the locking  mechanism involves two reciprocable members that are
selectively erigageable  With the slots in the sidewall, as required, when
the slots coincide with the  members due to rotation of the base. 15 In
another embodiment, the inhibiting means' comprises corresponding detent
portions and engaging portions respectively located on the base - member
and  casing member. Engagement and disengagement of the detent, portions
and  engaging .portions respectively substantially opposes and permits
rotation of the  base member. 20 The base member, in a further embodiment
includes a grip member Which locks  with the base member whilst engaging
with the exterior of the casing member.  Moreover, the corresponding detent
portions and engaging portions are  respectively located on the grip member
and casing member such that respective  engagement and disengagement of the
detent portions and engaging portions  



25 substantially opposes and permits rotation of the base member.
Preferably, chamfer portions are included on the perimeter of the grip
member to  assist a user to grip and rotate the grip member and locked base
member relative  to the casing member. WO 02/46080 4 20/02/2003
PCT/SG01/00246 Preferred embodiments of the invention will now be
described, by way of example  only, with reference to the accompanying
drawings. Description of drawings Fig. I is a perspective view of a winding
device constructed in accordance with an  5 embodiment of the invention.
Figs. 2 to 5 are respectively top, side, bottom and side perspective views
of a base  member of the winding device shown in Fig. 1. Figs. 6 to 9 are
respectively top, side, bottom and side perspective views of a  casing
member of the winding device shown in Fig. 1. 10 Fig. 10 is a base view of
a cover piece of the winding device shown in Fig. 1. Figs. 11 and 12 are
base views of the winding device shown in Fig. 1 when a  locking mechanism
is respectively enabling and preventing rotation of the base  member. Figs.
13 and 14 are perspective views of the locking mechanism of Figs. 11 and
15 12 when respectively enabling and preventing rotation of the base
member. Figs 15 to 17 are respectively a perspective view, underneath plan
view and side  elevation view along the line A-A In Fig 16 of a base member
in accordance with e  further embodiment of the invention. Figs 18 to 20
are respectively a perspective view, a side elevation view along the  20
line A -A in Fig 20 and a top plan view of a casing member in.. accordance
with the  further embodiment. Figs 21 to 24 depict respectively a top plan
view, cross-section view along the line  



B-B in Fig 21, bottom perspective view and top perspective view of a grip
member  in accordance with the further embodiment of the invention.
20/02/2003 WO 02/46080 5 PCT/SG01/00246 Figs 25 to 27 illustrate
respectively a bottom plan. view, a cross-section view along  the line A-A
in Fig 25 and bottom perspective view of a cover member in  accordance with
the further embodiment. Fig 28 is an exploded perspective view of the
device in accordance with the further  5 embodiment, excluding the cover
member. Description of preferred embodiments A first embodiment of the
invention is described in. relation to a winding device 10,  illustrated in
Figs 1 to 14 used for the purpose of adjusting the effective  lengh of a
length of infusion tubing 12, by winding- a. portion of the tubing 12
within  10: the- winding device 10. Figs 15 to 28 show a second embodiment
of the winding device 1.0 which is also used to. a the effective length of
a length of infusion  tubing; 12 in the same. manner as the first
embodiment, Referring to the first embodiment, the winding device; 10
includes a base member  20, a casing member .40 and a locking, mechanism
80. A cover member 60 is 15 provided to enclose the tubing 12 within the
winding. device 10. The components  of the locking mechanism 80 are
respectively disposed on the base member 20  and casing member 40. The
base. member, 20 is illustrated more particularly in Figs. 2 to 5. The base
o20 includes .an -:upper. platform. 22 and a lower support 24, which are
both  20 of generally eliptical profile as indicated- in the drawings. The
platform 22 and support 24 are. integrally joined by .p pillar 26, which is
centrally located on the  platform 22 and support 24 as shown. Two
projections 28, which are both of equal  



size and generally circular in cross-sectional profile, . project upwardly
from the  platform 22. The two projections 28 are positioned along the
major dimension of. 25 the platform 22. The size and .profile of the
platform 22 is such that it Is able to  comfortably accommodate both
cylindrical projections 28 within its periphery. Another major component of
the winding device 10 is the casing member 40,  shown in Figs. 6 to 9. The
casing. member 40 has an annular base ring 42 which is WO 02/46080 6
20/02/2003  PCT/SG01/00246 integral with a circumferential sidewall 44
extending around the outer periphery of  the annular base ring 42. The
casing member 40 is generally circular in cross- sectional profile and the
sidewall 44 is of sufficient circumference to accommodate  the
elliptically-shaped base member 20, through its full range of rotation
within the 5 casing member 40. On opposing sides of the sidewall 44 there
are included  respective slots 46 that extend the full length of the
sidewall 44, for admitting  Infusion tubing as described below. The base
member 20 is formed from an elastomer, or other suitable material,  which
enables the lower support 24 of the base member 20. to be deformed and 10
thereby forced through the central aperture in the annular base ring 42.
Once  through the aperture, with the pillar 26 surrounded by the inner
perimeter of the  annular base ring 42, the lower support 24 returns to its
elliptical shape.  Accordingly, the base member 20 Is retained in
engagement with the casing  member 40 by the sandwiching of the annular
base ring 42 between the platform 15 22 and lower support 24 of the base
member 20. The material from which the  base member 20 is formed is such as
to prevent the base member 20 from  disengaging with the casing member 40
and the projections 28 from substantially  deforming under normal operating
conditions. A cover member 60, as illustrated in Fig. 10, includes
peripheral lugs 62 disposed  20 around the periphery of the cover member 60
that enable It to register with the 



upper edge of the sidewall 44 of the casing member 40. The cover member 60
provides a lid for the casing member 40, yet still enables the tubing
disposed  within the casing member 40 to be seen by a user, as the cover
member 60 is  made of a translucent material, such as high density
polyethylene. 25 A locking mechanism 80 is provided by components disposed
on both the base  member 20 and the casing member 40. Figs. 11 to 14
Illustrate the locking  mechanism, alternatively represented as part of the
winding device 10, or in  isolation, when respectively permitting and
preventing rotation of the base member  20 within the casing member 40. The
locking mechanism 80 Includes opposing 30 base notches 82 on the support 24
of the base member 20, and matching casing  notches 84 on the annular base
ring 42 of the casing member 40. The base WO 02/46080 7 20/02/2003
PCT/SG01/00246 notches 82 extend directly into the support 24 of the base
member 20, and are  located at opposing ends of the support 24, along its.
major dimension. The casing  notches 84 are of equal size and extend
directly into the annular base. ring 42 from  its Inner edge, at
diametrically opposite positions on the casing member 4.0. 5 Slideable
within both the base notches 82 and the casing notches 84 are  respective
reciprocabie locking bars .86. The side walls of both the base notches  .82
and the casing notches. 84, and the corresponding sides of the locking bars
86  are all outwardly tapered into the base., member 20 and casing member
40 and so  e a dovetail cross-section, whereby the bars 86 are retained
within the 10 notches 82, 84 as shoe. The kW ft mechanism 80 operates by
allowing the  base member 20 to freely rotate relative to the casing member
40 when. the bars  86 are withdrawn and are fully housed within the casing
notches 84. However,  when the base rattles 82 are aligned with the casing.
notches 84, the bars 86 can  be moved iradlially inwards from the.. casing
notches 84 into the base notches 82 by 15 , fir grasping a depending tab 87
so, that the bars .86 bride the two notches,  



as shown Figures' '12 and 14. The base member 20 is now prevented from
further rota V due k .the blacking action, of the bars 86. Webs 89:..(Frre
14)  moss the ends of the mouth of each slot 84 act as.- a. stop for tab 87
and so  ensure that the bars 86 do not disengage from the casing notches
84. Desirably, a 20 biasing element is' also` provided to return this bars
86 to: the using notches 84  when the bars 86 are not positively engaged
within the base notches $2. . The what* device 10 is preferably used in the
following manner. An intermediate  Wing 12 is registeredwithin slots-4.6
provided In the  :pardon of a infusion tubing 12 is registered within slots
46 provided in the sidewall 44 of the casing , member 40. 'This.
intermediate portion of the infusion  25 tubing 12 is also passed between
the two projections 28. Accordingly, if the  projections 28 are initially
aligned with the slots 46 the infusion tubing 12 passes  through the
winding device in a serpentine or "S"-shape, as shown in Fig. 1. Once the
infusion tubing 12 has been placed In the winding device 10 as  described,
the cover member 60 Is attached to the casing member 40 by securing 30 it
to! the upper edge of the sidewall 44 using the peripheral lugs 62. The
inner or  lower surface of the cover member, 60 abuts the top surface of
the two projections WO 02/46080 8 PCT/SG01/00246 28 so that there is only
minimal clearance, if any, between these surfaces. This  assists in
ensuring that the infusion tubing 12 remains wound around the two
projections 28. On the other side of the winding device 10, fingers can be
used to  manually manipulate the inner surfaces of the two projections 28
to rotate the base 5 member 20 within the casing member 40. As the slots 46
in the sidewall 44 are  fixed, and the two projections 28 of the base
member 20 rotate within the casing  member 40, the Infusion tubing can be
wound around the two projections 28. This  reduces the effective length of
the infusion tubing 12 as progressively more of the  tubing 12 is admitted
to both of the slots 46. Having wound a certain amount of 10 tubing 12
within the winding device 10, adjustments can be made by rotating the  



base member 20 in the opposing direction to begin releasing some of the
wound  tubing 12. Once the desired effective length of the infusion tubing
is achieved the locking  mechanism 80 can be used as described above, to
prevent further rotation of the 15 base member 20 relative to the casing
member 40, and hence any further  adjustment of the effective length of the
infusion tubing 12. When an adjustment is  required, the locking mechanism
80 can be released to allow for free rotation of  the base member 20.
Referring now to the second embodiment, the winding device 10 comprises a
base  20 20 with a grip portion 100, a casing 40 and a cover 60. The casing
40 shown in Fig 18 has an annular base ring 42 with a side wall 44  around
the outer perimeter of the base ring 42. Slots 46, in the form of a
U-shape,  are included in the side wall 44 in opposed locations. The base
ring 42 also has a  lower ring 94 attached to the underside of the inner
perimeter of the base ring 42 25 to form a lower platform 95. The lower
ring 94 has an inner diameter slightly less  than the inner diameter of the
base ring 42 and, accordingly, the lower platform 95  runs around the inner
perimeter of the base ring 42. A groove 90 is included on the outer surface
92 of the side wall 44, as shown in  Figs 18 and 19, and is adapted to
receive a corresponding bead 128 which runs  30 around the inside of a rim
126 on the cover 60 (Figs 26 and 27). 20/02/2003 WO 02/46080 PCT/SG01/00246
9 The side elevation view of the casing 40 depicted in Fig 19 also shows
protuberances 98 located on the underside of the base ring 42. The purpose
of  these protuberances 98 will be described in detail at a later stage. As
shown in  Fig 20, four protuberances- 98 are equally spaced at' 900
intervals around the base 5 ring 42 according to this embodiment, however,
alternative embodiments may also  include more or less protuberances.
Preferably each protuberance 98 is shaped  



as a spherical dome but -they equally may take other shapes. The base 20
(Figures 15 to 17) comprises a circular disc 138 with a hole 130 at its
centre and two projects 28, each located on opposed skies W-the hole- 130
and 10 formed in the saw manner as described in relation to the first
embodiment. The  diameter of the disc 138 is slightly less than the inner
diameter of the base ring 42  and slightly greater in diameter than the.
lower ring 94. In this manner, the base  20, when placed ktside the casing
40, is adapted to rotate freely why . sitting on- the platform 95 with the
top surface of the ring being substantially flush with the  15 upper surf
of the base' ring 42. ..-Fig 16- depicts the underheath surface 136 of-the,
base 20.. The -. sumac a 136  includes two Car ties 134 which define the
interior of the projections 28. and two  kip 132-1 on`opposed sides of the,
hole 130 but-offsets angularly with respect to the * in  caves 134. The
relative size of the projections 28 -and lugs:.. 13-4 is shown Fig  .20 17.
Figures 21 and 2.4 respectively, show plan and perspective views of the-
top of a  grip portion 100 which comprises a circular disc with a, raised
outer rim 109. The  rim 109 has detest recesses 108 which are shaped
correspondingly to the  protuberances. 98 on the casing 40 and located on
the inner dimension of the rim 25 109.; According. to this embodiment,
there are twenty-four equally sped detest  recesses 108 on the grip portion
100; but, again, there may be more or less as  desired, for example eight
to twelve. The grip portion 100 also. has two rings 104 raised above the
surface 118 of the  grip portion 100 and positioned such that a central
well .112, defined by each 30 raised ring 104., corresponds with the
location of: a respective one of the". 132 WO 02/46080 10 PCT/SG01/00246
on the base 20. Furthermore, two apertures 102 are located on opposed sides
of  a resiliently deformable pin 106 in the centre of the grip portion 100.
The  



perimeter 122 of each aperture has a diameter which is equal to the
diameter of  the cavity 134 of each projection 28 and is raised above the
surface 118 by an  5 amount equal to the height of the rim 109 and rings
104. Figs 22 and 24 show that the pin 106 comprises two opposed arcuate
sections  114 separated by a gap 115, such that the sections 114 may be
resiliently  deformed into the gap 115. In an alternative embodiment, the
pin 106 may be  formed from three or more arcuate sections, each separated
by a gap, which 10 collectively define a circular tube The distal end of
each section 114 includes, on  an outer surface, a lip 116. Furthermore,
grips 110 are disposed around the  perimeter of the grip portion 100. The
grips 110 are formed as curved chamfer  sections to assist a user to grasp
the grip portion 100. The winding device 10, according to the second
embodiment in Fig 28, is  15 assembled by seating the base 20 on the
platform 95 in the casing 40. The grip portion 100 is brought together with
the base member 20 to engage through the  central aperture in the annular
base ring 42. In doing so, the lugs 132 on the base  20 are aligned with
the wells 112 on the grip portion 100 and the apertures 102  align with the
cavities 134. The resilient pin 106 is then forced through the hole 20 130
in the base 20 to lock with the base 20. In doing so, the lugs 132 engage
with  the wells 112 on the grip portion. 100 and the rim 109 contacts the
underneath of  the base ring 42 whilst the raised  rings 104 and perimeters
122 contact the  underneath surface 136 of the base 20. The lower ring 94
of the casing 40 becomes clamped between the. base 20 and  25 grip portion
100 such that the protuberances 98 on the casing 40 firmly engage the inner
edge of the rim 109 to generate friction and, thereby, inhibit rotation of
the  base 20 and locked grip portion 100, eg. the functional resistance is
sufficient to  prevent unwinding of the tubing from projections 28 arising
from the resilience of  the wound tubing. Preferably the detent recesses
108 and protuberances 98 are 30 arranged such that upon incremental
rotation of the base 20 and grip portion 100  relative to the casing 40
through a set angle, each protuberances 98 engages a 20/02/2003 



WO 02/46080 PCT/SG01/00246 11 respective detent recess 108 at the same
time. The resistance to rotation  generated by the engagement of the
protuberances 98 and detent recesses 108 is  sufficient to substantially
prevent rotation of the base 20 and grip portion 100 such  that they become
locked in that position. The protuberances 98 and detent 5 recesses 108
remain in the locked position until the base 20 and grip portion 100  are
further rotated by overcoming that resistance, whereon the protuberances 98
are disengaged from their respective detent recesses 108 such that the
protuberances 98 run along the inner edge of the rim 109 on the grip
portion 100. The device 10, according to the second embodiment, operates in
the same  10 manner as descried in respect of the first embodiment to
reduce or adjust the length of a length of infusion tubing 12. Furthermore,
a cover 60 may be placed  over the casing 40 and base 20. The cover 60
shown in Figs 27 is formed as a  shallow circular dish with a rim 126 which
includes a bead 128 around its inner  perimeter. The bead 128 is adapted to
correspond with the groove 90 on the 15' casing 40 such that the cover 60
is retained on the casing 40 by the engagement  of the bead 128 with the
groove 90. Small blocks 124 are located on opposed  sides of the cover 60
and are adapted to register with the slots 46 in the casing 40  to prevent
rotation of the cover relative to the casing 40. The components of the
winding device 10 are, preferably, formed from high  .20 density
polypropylene but any appropriate material may be employed, eg such as high
density polyethylene. Desirably, the base member 20 and the casing member
40 snugly engage, and are manufactured of materials having a low
coefficient of  surface friction to allow for easy relative movement of the
surfaces of these  respective members 20, 40. As mentioned above, the cover
member 60 is 25 preferably transparent to avow a clear view of the infusion
tubing within the  winding device 10. The external surface of the cover
member 60 can be labelled  as required. 



Infusion tubing 12 that is commercially supplied has a variety of external
diameters, typically ranging from around 2mm to around 5mm. It is preferred
that 30 the winding device 10 be provided in two sizes, to cater for
infusion tubing towards  respective ends of this range of sizes. These two
sizes of winding device 10 allow WO 02/46080 12 PCT/SG01/00246  for
different volumes of coiled tubing to be accommodated around the
projections  28. In some cases, the slots 46 can be made relatively long
and narrow, and the  projections 28 made correspondingly relatively tall,
to enable a number of different  infusion tubes to be placed adjacently
within the slots 46 so that their lengths can 5 be correspondingly adjusted
by rotation of the base member 20. This may be  convenient when a patient
is receiving infusion therapy using a number of different  tubing
arrangements of the same length from a number of different apparatus.
20/02/2003 WO 02/46080  CLAIMS 13 PCT/SG01/00246 1. A winding device for
use in adjusting the effective length of a length of  tubing, the device
including: a rotatable base member having a platform from which project two
winding  5 projections; and a casing member. having a circumferential
sidewall having two slots in  opposing, locations around the periphery of
the siclewall; wpm said base member and casing member are engageable for
relative  rotation whereby a length of infusion tubing can be registered
whin the 10 opposing slots of the  casing member and passed between the two
winding  Projections, and the effective length of the infusion tubing
adjusted by  rotating the base member of the winding device relative to the
casing  



member; and wherein said device further includes means to inhibit said
relative rotation  15 when the length of the tubing is not being adjusted.;
2. A wading device as calmed in claim 1, wherein.an inner surface of the
winding projections can be accessed though the casing member to allow for
manual rotation of the base member relative to the casing member. 3. A
winding device as claimed in claim I or 2, wherein the inhibiting means is
20 integrated with the base member and the casing member. 4. A winding
device as claimed in any of the preceding claims, wherein said  inhibiting
means comprises a locking mechanism able to selective enable  and prevent
rotation of the base member. A winding device as claimed in claim 4,
wherein the locking mechanism 25 involves two reciprocable members that are
selectively engageable with  respective notches in both the base member and
the casing member to WO 02/46080 14 20/02/2003  PCT/SG01/00246 prevent
relative rotation of the base member and the casing member. 6. A winding
device as claimed in claim 3, wherein the inhibiting means  comprises
corresponding detent portions and engaging portions  respectively located
on the base member and casing member whereby 5 respective engagement and
disengagement of the detent portions and  engaging portions substantially
opposes and permits rotation of the base  member. 7. A winding device as
claimed in claim 3, wherein the base member includes  a grip member which
locks with the base member whilst engaging with the  10 exterior of the
casing member. 8. A winding device as claimed in claim 7, wherein the
inhibiting means  comprises corresponding detent portions and engaging
portions  



respectively located on the grip member and casing member whereby
respective engagement and disengagement of the detent portions and 15
engaging portions substantially opposes and permits rotation of the base
member. 9. A winding device as claimed in claim 7 or 8, wherein the grip
member locks  with the base member by way of a number of lugs on the base
member  locating in corresponding recesses in the grip member and a
resiliently 20 deformable pin on the grip member interlocking with a hole
in the base  member. 10. A winding device as claimed in claim 7, 8 or 9,
wherein the grip member  includes apertures which respectively align with
and provide access to the  inner surface of each projection when the grip
member is locked with the 25 base member to allow for manual rotation of
the base member relative to  the casing member. 11. A winding device as
claimed in any one of claims 7 to 10, wherein chamfer  portions are
included on the perimeter of the grip member to assist a user to 20/02/2003
1s grip and rotate the grip member and locked base member. 12. A winding
device as claimed in any preceding claim, wherein the base  member is
generally elliptical or circular in profile. 13. A winding device as
claimed in any, preceding claim, wherein the winkling  pr*GODM are both
generally circular In profile. 14. A winding device as claimed in any
preceding claim, further Including a cover  member able to be secured with
said casing member. 15. A wig die. as: claimed in claim 14, wherein the
cover member assists in  retaining the infusion tubing wound around the two
winding projections. 16. A winding device as. claimed in claim 14 or 15,
wherein at least a portion of the  cover member is substantial transparent
to allow any tubing: wound within the  winding device to be readily
observed. 


