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comprising a water trap chamber for receiving the fluids, said water trap
chamber further containing a This Invention relates to surgical drainage
predetermined quantity of liquid, Inlet means to said apparatus and, more
particularly, to a drainage device  water trap chamber and with means to
communicate for collecting fluids from the thoracic cavity.  5   with the
body cavity to be drained, said inlet means Thoracic drainage devices are
normally used to  disposed within said water trap chamber at a point remove
gases and airas well as blood or other liquids  below the level of said
initial quantity of liquid, outlet from the pleural cavity surrounding the
lungs. Typi-  means from said water trap chamber to carry liquid cally,
such drainage is needed after chest surgery,  fromsaid water trap chamberto
said collection chain- after infliction of a chest wound or in some cases
sim-   10  ber as said liquid reaches a predetermined level in ply to
remove excessive amounts of fluid that may  said water trap chamber,
receptacle means carried by accumulate as a result of an illness, such as
said drainage device and means to receive a con- pneumonia.
tainer containing the initial quantity of liquid, channel Thoracic drainage
is carried out either under   means providing a flow path for the liquid
received in gravity or by application of a slight suction. One type   15
said receptacle means to said water trap chamber and of suction drainage
system that has been long      baffle means in sald channel means
intermediate said employed is known as a three bottle system In which
receptacle means and saidwatertrap chamberto pre- one bottle is used to
collect the body fluids, a second  vent any return flow of the liquid from
the water trap bottle provides a liquid seal to prevent backflow of the
chamber to said receptacle. fluids to the patient, and a third bottle
regulates the   20  US-A-4533353 discloses a dry tape discharge level of
suction. The bottles are often of glass.  liquid extraction apparatus for a
thoracic procedure Various devices have been developed to replace
comprising: the breakable glass bottles used In prior art systems  a
container having a main body opened at the front and to combine the
functions of two or even three of  side including, the bottles into a
single unit. For example one such   25   a suction pressure adjusting
chamber formed at the device combines a collection container with a liquid
upper portion thereof and provided with a nozzle for seal chamber. It is
desirable that the liquid seal be  connection to a suction source,
maintained at all times because if the seal is lost the  a liquid seal tube
provided with a liquid seal chamber drainage unit may not function properly
and the    and a nozzle for connection to a human body cavity patient's
life maybe placed in danger.        30  tube, and Coughing or gasping can
deplete the liquid seal and  a main storage chamber in communication with a
allow backflow of fluids and solids to the patient; this  liquid seal
chamberof said liquid seal tube, and afront may make patient breathing more
difficult and may  plate secured on the front opened side of the main also
introduce infection.                          body, It is highly desirable
to monitor bubbling of gas   35  the container being provided with, through
the liquid seal since this gives an indication  a suction pressure
adjusting valve means in com- of the strength and condition of the
patient's respirat-  munication with said suction pressure adjusting
orysystem. Visbilityof the lower partof the liquid seal  chamber and said
main storage chamber, inlet tube is alsovery desirable in orderto observe
the  a high negative pressure adjusting valve means for rise and fall of
liquids (tidalling) in response to  40  adjusting excess pressure in the
human body cavity, changes in pressure in the pleural cavity. This is a  a
valve means for releasing positive and negative useful indication of the
strength & regularity of patient  pressure in said container, and
breathing. One problem with prior art devices is that  a suction pressure
stabilizing valve in communication the liquid seal chamber may fill with
foam thus obscur-  with said suction pressure adjusting chamber and out-
ing the inlettube and making it difficultforan observer  45  side air. to
monitor bubbling through the liquid in the chamber.  One object of the
present invention is to provide It is also essential to prevent blockage of
Internal  a thoracic drainage apparatus which has an easily fluid passages
by blood clots and the like. Any block-  observed inlet tube and liquid
seal chamber. age which prevents free flow of air is likely to rapidly
Another object of the invention is to provide a render breathing very
difficult and puts the patient at  50  liquid seal chamber which retains
liquid even if the risk. Furthermore, blockage of the inlet tube may
apparatus is tipped over. The invention also provides result in fluids
backing up to the patient's body cavity.  a liquid seal chamber which is
not susceptible to Consequently, it is desirable to avoid small openings
blockage by blood clots and like material & passages if the drainage unit
is intended for more  The invention is a substantial improvement over than
a few hours use.                         55  known drainage devices, and
overcomes many of the US-A4354493 discloses a thoracic drainage
disadvantages and shortcomings of devices used for device having a
collection chamberfor receiving fluids  the same or similar purposes. from
a body cavity to be drained, said drainage device  According to the
invention there is provided a 2    



3                  EP 0 283 125 B1                 4 cheat drainage device
having a fluid collection cham-  This again facilitates assembly and the
seal chamber ber and a closed transparent liquid seal chamber   may be
secured, for example by a threaded ring. In including an overflow outlet in
fluid flow connection  the preferred embodiment the removeable cap is with
said container, characterised thereby that said  retained in the seal
chamber by the same threaded device includes a removable assembly removably
5   ring. It is important that the seal chamber be reason- fixed and sealed
within said chamber, said removable  ably air tight to allow operation
under vacuum and in assembly Including an inlet a transparent Inlet tube
the preferred embodiment an elastomeric ring is pro- spaced from a side
wall of said chamber and in fluid  vided to seal the seal chamber in the
container. flow connection with said inlet, said Inlet tube forming  The
passages in the liquid seal chamber are pref- a lower edge opening therein
which is located within  10  erably larger than the inlet tube diameter to
prevent said chamber between an overflow opening of said  blockage by blood
clots and the like. Any matter which overflow tube and a bottom wall of
said chamber, and  passes down the inlet tube from the patient will thus a
baffle wall extending from said inlet tube to said side  pass through the
liquid seal chamber into the collec- walls, said baffle wall providing an
enclosed space  tion container. through which, in use, fluid in said Inlet
tube may be  15  Other features of the invention will be apparent viewed.
from the following description of a preferred embodi- Such an arrangement
ensures that, even though  ment shown by way of example only in the accom-
the seal chamber may fill with foam, the inlet tube  panying drawings in
which:- remains visible so that bubbling and tidaling can be  Fig. I is a
front elevation of thoracic drainage unit observed.
20      according to the present Invention; Preferably the seal chamber
Includes a further    Fig. 2 is a front elevation of the liquid seal cham-
baffle wall extending from the inlet tube to the inner  ber and associated
baffle assembly of the drain- side of the chamber to define an Inner
chamber       age unit shown in Fig. 1; around the overflow tube, the
further wall extending  Fig. 2A is a plan view of an elastomeric ring seal
below the level of the overflow tube and having one   25  for the liquid
seal chamber, or more apertures above that level.                  Fig. 2B
is an enlarged cross-section taken on line This additional baffle wall
ensures that the inner  B-B of Fig. 2A; chamber contains only liquid
whereas foam is direc-  Fig. 3 is a front elevation of the inlet tube and
ted by the additional wall to the space between the  baffle assembly inner
chamber and the inner side of the liquid seal  30  Fig. 4 is a plan view of
the assembly of Fig. 3; chamber. As the foam breaks down liquid sinks Into
Fig. 5 is a side elevation of the inlet tube and the liquid seal and gas
escapes through the apertures  baffle assembly of Fig. 3 shown positioned
in the in the additional wall into the Inner chamber from   liquid seal
chamber of Fig. 2 which is shown in where it passes through the overflow
tube to the col-  cross-section; and lection container.
35      Fig. 6 is an exploded perspective view of the The additional wall
maybe cut away at the base to    liquid seal chamber. ease the passage off
fluid tothe Innerchamber, thecut  Referring to the drawings Fig. 1 shows a
thoracic away portions are belowthe level oftheoverflowtube.  drainage unit
10 constructed of a relatively rigid trans- The additional wall is U shaped
in plan, the inlet tube  parent plastic and Including a container 12 having
a being at the base of the U and the limbs being cut  40  three compartment
fluid collection chamber 14 and a away adjacent their ends.
liquid seal chamber 16 located in an upper portion 50 The apertures in the
additional wall may be shiel-  of the container 12. ded from rising foam by
a further baffle extending be-  An inlet tube 22 opens into the liquid seal
cham- tween the innerchamberand the inner side of the seal  ber and Is
adapted for connection to a thoracic drain- chamber and extending around
one side and below   45  age tube 24. each respective aperture.
The collection chamber 14 is divided by partition In the preferred
embodiment the Inlet tube and  walls 38,38 into compartments 26,28, and 30.
Walls baffle walls are moulded to a removeable cap of the  36 and 38 are
preferably formed by folds in the liquid seal chamber. This facilitates
assembly of the  peripheral wall 32, as shown In Fig. 1. A septum con- unit
and enables the seal chamber to be dismantled  50  necting the chambers may
run down the lateral cen- should that prove necessary.
treline of the container; this prevents undue flexing. The baffle walls
should fit sufficiently closely to  The partition 38 issomewhatshorterthan
the par- the inner side of the seal chamberwall to prevent pas-  tition 38
and both partitions have V-shaped upper sage of foam. The removeable cap
may be orientated  edges. In use, body fluids first accumulate in the mid-
in the seal chamber by location means such as a lug  55  dle compartment
28; eventually the fluids overflow and notch.
Into compartment 26 and finally the fluid rises suffi- The seal chamber may
be inserted into an      ciently to overflow into compartment 30 thereby
filling upstanding tubular portion of the collection container.  the entire
container. The container 12 also has upper 3    



5                  EP 0 283 125 B1                6 walls 46 and 48 and an
upwardly extending tubular  associated notches ensure that the main
container wall 50 with an opening 52 to receive the liquid seal  12, seal
chamber 16 and baffle assembly 54 can be assembly 16. The opening 52 is
round and has exter-  quickly assembled in the correct orientation. nal
threads for cooperation with a closure ring 53. The  The upper wall 20 of
the baffle assembly 54 has liquid seal assembly 16 and the baffle assembly
54   5   atubularinletfitting 18 which is shaped to receive one positioned
therein are assembled as a unit for inser-  end of an inlet hose 22, the
opposite end of which is tion Into the opening 52.
connected to a thoracic drainage catheter. The details of liquid seal
chamber and the       In use, the seal chamber 16 and baffle assembly
associated baffle assembly 54 are shown in Figs. 2-6.  54 are inserted into
the container neck 50 and The liquid seal assembly 16 includes circular
wall 56  10  retained by the closure ring 53; the seal 62 ensures a closed
at the bottom bywall 58. The upperedge of the  good air-tight closure for
operation under suction. wall 56 has an outwardly extending annularflange
60  The container 12 has a tubular outlet fitting 124 which is embraced by
a circular seal 62. The seal Is  extending upwardly therefrom and which can
be formed byconnected portions 64,66and 68as shown  closed by a cap 126. A
vacuum line (not shown) can in figs 2A & 2B. The bottom wall 58 of the
assembly  15  be attached to the fitting 124 to assist in drawing fluids 16
has a central opening 70 in which an upstanding  from the body cavity. The
fitting 124 provides a vent overflow tube 72 is positioned; the tube
protudes  when drainage is under gravity. slightly below the wall 58 as
shown.                 The container 12 also has hooks 128 and/or a The
baffle assembly 54 (fig 3) extends down-  strap 130 for hanging the device
in a convenient loca- wardly into the chamber 16 and has an upper closure
20  tion. Alternatively the container 12 can stand on a flat wall 20 which
abuts the seal 62. The assembly 54  surface below the level of the patient.
Stability of a includes a depending curved wall 82 comprising par-  free
standing container can be improved by using allel wall portions 84 and 86
and curved wall portions  transverse bracing members which fit into the
slots 88 and 90 (Fig 4) which extend from opposite sides of  formed by
partition walls 36, 38. Such members may a vertical tube 92. The tube 92
extends downwardly  25  be wire orflat plastic supports which extend
outwardly from the wall 20 and terminates between the bottom  from the
container. wall 58, and the upper open end of tube 72 as shown.  On the
front portion of the liquid seal chamber 16 An upright wall 96 is attached
to the outer side of  are a plurality of spaced lines 132 which provide a
tube 92; theside edges of wall 96 are beveled to make  visual indication of
the level of liquid In the seal cham- surface contact with the inner face
of the chamber wall  30  ber 16. The level should be maintained high enough
56 when the baffle assembly is inserted in the cham-  to establish the
necessary liquid seal taking into ber. The lower end of the wall 96 is
connected to an  account the conditions of use. Liquid from the patient
outwardly and downwardly sloping wall 98 which also  can accumulate in the
chamber 16 until the liquid level has its edges shaped to make contact with
Inner sur-  exceeds the height of tube 72 whereupon it overflows face of
the wall 56. As will be described below the  35  into the central chamber
portion 28 of the main con- walls 96,98 establish a liquid free space so
that the  tainer 12. tube 92 can be seen through wall 56. The wall 98 is
The lower end of the Inlet tube 92 is cut away on shown braced to the tube
92 by another wall portion  the outer side so that a space is formed
between the 100.                                             lower front
edge 134 and bottom wall 58 of the cham- Referring to Fig. 4, It can be
seen that the spaced   40  ber 16. Thisfacilitates drainage of incoming
fluids and wall portions 84 and 86 also extend to engage the wall  permits
the inner side of the tube 92 to complete the 56 so as to form a
substantially enclosed space there-  baffle wall 82. within. The wall
portions 84 & 86 are cutaway at their  In a preferred embodimentthe outer
portion of the lower edge as shown (reference numeral 102). The  tube 92 is
cut away by about 9-13mm [err] as cut away portions are below the upper
open end of  45  measured from the bottom wall 58, a distance that is tube
72.                                         at least as large as the inside
diameter of the Inlet tube Openings 106 are formed in walls 84 and 86 near
92. The sloping wall 98 is located somewhat above the upper ends thereof as
shown in Fig. 5, and   the open lower tube end 134 to prevent incoming
depending V-shaped baffles 108 are mounted on    fluids from splashing and
making It difficult to observe either side of the baffle assembly 54. The
baffles 108  50  the operation of the device. are similarand extend
awayfrom the respectiveopen-   When assembled into the liquid seal chamber
16, ings 106 for contact with the wall 56.           the curved wall
portions 88 and 90 of the baffle extend The upper wall 20 of the baffle
assembly 54 has  all the way to the bottom wall 58 of the chamber 16 a
locating lug 110 which cooperates with a notch 112  while the parallel
baffle walls 84 and 86 are cut away in the wall of the seal chamber 16. In
like manner, the  55  to provide fluid communication on opposite sides seal
chamber 16 has a triangular lug 114 which coop-  thereof. The openings 106
communicate with the erates with a locating notch 116 (Fig. 6) in the neck
interiorofthebaffleandservemainlyasoutlets for the portion of the main
container 12. The locating lugs and  gases that may be present This
provides expansion 4    



7                   EP0283125B1                     8 space for the gases
which space also communicates  ensured by lug 110 and notch 112. Finally,
the cap 53 through the baffle assembly 54 and through the outlet  is
screwed onto neck 52 to seal the periphery of lid 20 tube 72 to collection
chamber 14.                  tightly against the ring 62. The cap 53 also
bears on The baffles 108 are intended to deflect rising sub-  the upper
edge of the neck 52 and If desired another stances which may block the
openings 106. The outer   5   sealing ring 120 can be provided in the cap.
The inlet edges of the baffle assembly 54 are bevelled to make  hose 22 is
attached to the inletfitting 18 and to a drain- contact with the
innersurface of the chamber 16. Gen-  age tube from the patient. erally the
outer surfaces of the baffle assembly fit  All parts of the present device
are preferably con- closely with the inner surface of the chamber 16 but
structed of a transparent and relatively rigid plastic do not necessarily
provide a fluid tight seal therebet-  10   material such as transparent
butadiene styrene ween; seals are not required between all of the adja-
copolymer, acetate butyrate styrene copolymer or a cent surfaces for the
device to operate but it is  like substance. When constructed of a
relatively rigid desirable to substantially reduce or to prevent the
plastic material the volumes of the various chambers passage of foam
between the various baffle cham-   do not vary substantially even though
the pressure bers and to direct liquid to the openings provided in  15
inside may vary somewhat due to the patient's respi- the lower portions of
the chamber 16 and gases to the  ration or the effect of the suction
source. If all the vari- upper openings 106.
ous walls are made of a transparent material it is The relatively close
fitof adjacent walls is sufficient to  possible for an attendant to see
into tube 92 and prevent solid and semi-solid substances or foams  inspect
the body fluids and gases being drained from moving therebetween.
20  the body cavity. In use, it has been found desirable to coat the
Before use, the user will precharge sterile water baffle assembly 54 with a
medical antifoam solution  orasaline solution intotheliquid seal chamber 16
suf- which prevents undue buildup of foamed liquid at, for  ficient to
cover the open lower end of inlet tube 92. example, the gas openings 106.
The coating also pre-  The chamber may be charged through the inlet fitting
vents foam buildup which might deplete the liquid  25  18 or, if desired,
through a separate orifice which can seal. A suitable antifoam solution
comprises Dow   be closed by an elastomeric plug. In the preferred Corning
Medical Grade Antifoam A dispersed In a    embodiment 60 to 85 ml of liquid
is required. volatile solvent such as a Freon (Registered Trade     In use
fluids pass from the patient through the Mark) or methylene chloride, a
preferred volatile sol-  inlet tube 92 Into the liquid seal chamber 16.
Liquids vent being Freon TF of E.l. Dupont de Nemours and   30  overflow
through tube 72 into the main collection Company. A suitable solution
concentration ranges  chamber 14. Gases also pass through tube 72 and from
about 4% to about 10% of the Antifoam A dissol-  thence through outlet
124toatmosphere orto the suc- ved in from about 90 to about 96% by weight
of sol-  tion source. vent. The baffle assembly 54 Is dipped in this
solution  Foam is generally confined to the space between until coated up
to the lower surface ofthe cover20 and   35  the outer wall of the baffle
and the inner wall of the the solvent is allowed to lash off, either at
ambient  seal chamber. The walls 96 & 98 ensure that the view conditions or
in a low temperature air recirculating  of inlet tube 92 is undestructed by
foam; the rise & fall oven. The coating of the antifoam agent remaining on
of liquid can thus be observed. Bubbling of gas the baffle assembly 54 is
very effective In preventing  through the liquid seal can be observed
directly the buildup of persistent foam in the liquid seal cham-  40
through the wall 56. ber 16 and this is true even undercontinuous bubbling
If the unit is knocked over or even upended, liquid of the gases through
the liquid seal. As noted above  in the water seal chamber cannot be lost
since the the size and extent of such air bubbles which can be  only exit
is through outlet tube 72 which will inevitably viewed in the subject
device affords an easily monit-  lie abovethefreesurface of the liquid.
Results of tests ored indication of the patient's respiration conditions.
45  are given below. The antifoam agent also acts to prevent premature
It has been found that this thoracic drainage unit depletion of the liquid
seal due to bubbles generated  provides effective and relatively long term
collection by drainage of a patient pneumothorax or bloody    and
measurement of fluid drained from a patient's haemorrhage which can cause
extensive bubbling     pleural cavity and it does so with minimal risk to
the and persistent foaming in the liquid seal chamber 16.  50  patient; the
fluid passages remain relatively free from Fig. 6 shows the manner of
assembling the sepa-  blockage. The free flow of fluid and the liquid seal
rate portions of the present drainage device. Firstly  maintained thereby
is further assured by the size and the liquid seal chamber 16 Is seated in
the neck por-  nature of the various passages and parts provided tion 50 of
the container 12, with elastomeric sealing  therefor. It can be seen from
the drawings that the cut ring 62 in place about its upper edge. Correct
orien-  55  away at the lower end of inlet tube 92 is at least as tation is
ensured by the lug 114 and the notch 116.  large as its diameter and that
the cut outs 102 in the Secondly, the baffle assembly 54 is positioned in
the  baffle walls 84 and 86 as well as opening 94 at the top liquid seal
chamber 16, correct orientation being  of the overflow tube 72 are all
larger in size then the 5    



9                  EP0283125B1                     10 diameter of tube 92.
This means that anything that  fluid flow connection with said container
(14), charac- can enter from the patient should encounter easier  terised
thereby that said device includes a removable passage at it moves through
the liquid seal chamber.  assembly (54) removably fixed and sealed within
said Furthermore, no tortuous orconvoluted passages  chamber (16), said
removable assembly including an are present which might become blocked by
such   5   inlet (18), a transparent Inlet tube (92) spaced from a
substances.                                       side wall (56) of said
chamber (16) and in fluid flow In tests conducted with the thoracic
drainage unit  connection with said inlet (18), said inlet tube (92)
described a positive liquid seal of at least 12.5mm  forming a lower edge
opening (134) therein which is depth was maintained when the unit was
tipped for-  located within said chamber (16) between an overflow ward
whilst essentially no loss at all of the liquid seal  10  opening (96) of
said overflow tube (72) and a bottom occurred when the unit was tipped to
either side or  wall (58) of said chamber (16), and a baffle wall (96,
backwards. In the drainage unit a liquid seal 12.5mm  98) extending from
said inlet tube (92) to said side deep was maintained even under tidalling
of as much  walls (56), said baffle wall (96, 98) providing an as 600 mm in
the inlet tube 92 and connecting tube  enclosed space through which, in
use, fluid in said 22. In extended tests the liquid seal retained its
integ-  15  inlet tube (92) may be viewed. rity in all practical tests.
2. A device according to Claim 1 characterised Under tests of simulated
multi-hour drainage and  thereby that said seal chamber (16) includes a
further simulated pneumothorax the present thoracic drain-  baffle wall
(84-90) extending from the inlet tube (92) age unit performed in a fully
satisfactory manner.  to said inner side to define an inner chamber around
Gravity drainage was maintained throughout a 72   20  said overflow tube
(72), said further wall (84-90) hour test employing a total of 2500 ml. of
sanguinous  extending below the level of said overflow tube (72) fluids
starting with 500 ml of whole blood followed suc-  and having one or more
apertures (106) above said cessively by 500 ml of 75% whole blood and 25%
level. plasma, 500 ml of 50% whole blood and 50% plasma     3. A device
according to Claim 2 characterlsed and 1000 ml of 25% whole blood and 75%
plasma with  25  thereby that said further wall (84-90) is provided with a
flow rate diminishing exponentiallyfrom 200 ml/hour  cut outs (102) at the
base adjacent said inner side. to 2 ml/hour at 72 hours. Blood clots of up
to 10mm  4. A device according to Claim 2 or Claim 3 by 20 mm in area and 3
mm thick were added at Inter-  characterised thereby that said further wall
(84-90) vals during the test. The simmulated respiration  is 'U' shaped in
plan, the inlet tube (92) being at the volume of 6000ml/ minute for half of
each 6 second   30  base of the 'U' and cut outs (102) being provided on
cycle was maintained freely throughout the test. The  both limbs (84,86).
liquid seal was continuously maintained for the entire  5. A device
according to Claim 4 characterised in period. The addition of blood clots
had no apparent  that said apertures (102) are provided on both limbs
effect since no blockage occurred.                (84,86). Similar
excellent results were obtained in a simu-  35  6. A device according to
Claim 5 characterised lated 48 hour mediastinal drainage test under -20cm
thereby that one round aperture(102) is provided on water vacuum and no air
flow, wherein 2500 ml of  each limb(84,86). whole blood was employed at an
Initial flow rate of 400  7. A device according to any of Claims 2-7
ml/hour diminishing exponentially to 0.9 ml/hour.  characterised thereby
that each aperture(102) is pro- Blood clots of similar size as above
described were  40  vided with a baffle(108) extending between said inner
added at intervals throughout the test with no appa-  chamber and said
Inner side and extending around renteffecton fluid orairflow rates. The
liquid seal was  one side and below the respective aperture(102).
maintained throughout the test at the full 24 mm     8. A device according
to any preceding Claim depth. At the end of the test a sudden pneumothorax
characterised thereby that the seal chamber(16) is wassimulated
byapplyingvacuumoffromOto-10cm   45  closed by a removable cap(20) to which
said inlet water. Patient breathing simulated by a positive 5 cm  tube(92)
& baffle walls(84-90,96,98) are attached. water of pressure showed no
deterioration in the full  9. A device according to Claim 8 characterised
6000 ml/minute of airflow obtained in the Initial gravity  thereby that an
elastomeric seal(62) is provided be- drainage tests. No blockage or
increased resistance  tween said cap(20) and the wall of said seal cham- to
fluid flow occurred as a result of the addition of  50  ber(16). blood
clots.                                          10. A device according to
Claim 8 or Claim 9 characterised thereby that the cap(20) is orientated in
the seal chamber by location means(110,1 12). Claims
11. A device according to Claim 10 characterised 55  thereby that said seal
chamber(16) includes gradua- 1. A chest drainage device having a fluid
collec-  tions(132) thereon to indicate the fluid, level In said tion
chamber (14), and a closed transparent liquid  inlet tube(92). seal chamber
(16), including an overflow outlet (72) in  12. A device according to any
preceding Claim 6    



9                  EP0283125B1                     10 diameter of tube 92.
This means that anything that  fluid flow connection with said container
(14), charac- can enter from the patient should encounter easier  terised
thereby that said device includes a removable passage at it moves through
the liquid seal chamber.  assembly (54) removably fixed and sealed within
said Furthermore, no tortuous or convoluted passages  chamber (16), said
removable assembly including an are present which might become blocked by
such   5   inlet (18), a transparent inlet tube (92) spaced from a
substances.                                       side wall (56) of said
chamber (16) and in fluid flow In tests conducted with the thoracic
drainage unit  connection with said inlet (18), said Inlet tube (92)
described a positive liquid seal of at least 12.5mm  forming a lower edge
opening (134) therein which is depth was maintained when the unit was
tipped for-  located within said chamber(16) between an overflow ward
whilst essentially no loss at all of the liquid seal  10  opening (96) of
said overflow tube (72) and a bottom occurred when the unit was tipped to
either side or  wall (58) of said chamber (16), and a baffle wall (96,
backwards. In the drainage unit a liquid seal 12.5mm  98) extending from
said inlet tube (92) to said side deep was maintained even under tidalling
of as much  walls (56), said baffle wall (96, 98) providing an as 600 mm in
the inlet tube 92 and connecting tube  enclosed space through which, in
use, fluid in said 22. In extended tests the liquid seal retained its
integ-  15  inlet tube (92) may be viewed. rity in all practical tests.
2. A device according to Claim 1 characterised Under tests of simulated
multi-hour drainage and  thereby that said seal chamber (16) includes a
further simulated pneumothorax the present thoracic drain-  baffle wall
(84-90) extending from the inlet tube (92) age unit performed in a fully
satisfactory manner.  to said inner side to define an inner chamber around
Gravity drainage was maintained throughout a 72   20  said overflow tube
(72), said further wall (84-90) hour test employing a total of 2500 ml. of
sanguinous  extending below the level of said overflow tube (72) fluids
starting with 500 ml of whole blood followed suc-  and having one or more
apertures (106) above said cessively by 500 ml of 75% whole blood and 25%
level. plasma, 500 ml of 50% whole blood and 50% plasma      3. A device
according to Claim 2 characterised and 1000 ml of 25% whole blood and 75%
plasma with  25  thereby that said further wall (84-90) is provided with a
flow rate diminishing exponentiallyfrom 200 ml/hour  cut outs (102) at the
base adjacent said inner side. to 2 ml/hour at 72 hours. Blood clots of up
to 10mm   4. A device according to Claim 2 or Claim 3 by 20 mm in area and
3 mm thick were added at inter-  characterised thereby that said further
wall (84-90) vals during the test. The simmulated respiration  is 'U'
shaped in plan, the inlet tube (92) being at the volume of 6000ml/ minute
for half of each 6 second   30  base of the 'U' and cut outs (102) being
provided on cycle was maintained freely throughout the test. The  both
limbs (84,86). liquid seal was continuously maintained for the entire  5. A
device according to Claim 4 characterised in period. The addition of blood
clots had no apparent  that said apertures (102) are provided on both limbs
effect since no blockage occurred.                (84,86). Similar
excellent results were obtained in a simu-  35  6. A device according to
Claim 5 characterised lated 48 hour mediastinal drainage test under -20cm
thereby that one round aperture(102) is provided on water vacuum and no air
flow, wherein 2500 ml of  each limb(84,86). whole blood was employed at an
initial flow rate of 400  7. A device according to any of Claims 2-7
ml/hour diminishing exponentially to 0.9 ml/hour.  characterised thereby
that each aperture(102) is pro- Blood clots of similar size as above
described were  40  vided with a baffle(108) extending between said inner
added at intervals throughout the test with no appa-  chamber and said
inner side and extending around rent effect on fluid or airflow rates. The
liquid seal was  one side and below the respective aperture(102).
maintained throughout the test at the full 24 mm      8. A device according
to any preceding Claim depth. At the end of the test a sudden pneumothorax
characterised thereby that the seal chamber(16) is was simulated by
applying vacuum of from 0 to -10 cm   45  closed by a removable cap(20) to
which said inlet water. Patient breathing simulated by a positive 5 cm
tube(92) & baffle walls(84-90,96,98) are attached. water of pressure showed
no deterioration in the full  9. A device according to Claim 8
characterised 6000 ml/minute of airflow obtained in the initial gravity
thereby that an elastomeric seal(62) is provided be- drainage tests. No
blockage or increased resistance  tween said cap(20) and the wall of said
seal cham- to fluid flow occurred as a result of the addition of  50
ber(16). blood clots.                                          10. A device
according to Claim 8 or Claim 9 characterised thereby that the cap(20) is
orientated in the seal chamber by location means(110,112). Claims
11. A device according to Claim 10 characterised 55  thereby that said seal
chamber(16) includes gradua- 1. A chest drainage device having a fluid
collec-  tions(132) thereon to indicate the fluid level in said tion
chamber (14), and a closed transparent liquid  inlet tube(92). seal chamber
(16), including an overflow outlet (72) in  12. A device according to any
preceding Claim 6    
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that said seal chamber(16) is  und die rund um esne Seibt und unterhalb
derjeweili- located in an upstanding tubular portion(50) of said  gen
6f1nung (102) verlauft. container and is removeably secured therein by a
8. Gerat nach elnem  der vorhergehenden threaded ring(53).
Ansprulche, dadurch gekennzelchnet, daB die Ver- 13. A device according to
Claim 12 characterised   5   schluSklammer (16) durch sine abnehmbare Kappe
thereby that the seal chamber(18) is orientated in said  (20) verschlossen
ist, an der das Einlagrohr (92) und tubular portion(50) by location
means.(114,116).  die Prallwande (84-90, 96, 98) angebracht sind. 9. Gerat
nach Anspruch 8, dadurch gekennzeich- not, dai aine elastomere Dichtung
(62) zwischen der Patentanspriche                              l0  Kappe
(20) und derWand derVemechluilkammer (181) vorgesehen ist. 1.
Brustdralnagsgerat mit elner Fludesarnmel-    10. Gernt nach Anspruch 8
oder 9, dadurch kammer (14) und elner geschlossenen, transparen-
gekennzeichnet, dal die Kappe (20) In der Ver- ten
FlussigkeltsverachluSkammer (16), mit einem  schlufkamrnmer durch
Lagemittel (110, 112) ausge- Oberlaufauslalu, (72) in Fluidstr
mungsverbindung mit  1S richtet ist. dem BehAlter (14), dadurch
gekennzeichnet, dag das   11. Gerat nach Anspruch 10, dadurch gekenn- Gerat
elne abnehmbare Baueinheit (64) aufwelst, die  zeichnet, daB die
Verschlugkammer (16) eine Skala innerhalb der Kammer (16) abnehmbar
befestigt und  (132) an ihr aufwebst, urn das Fluldniveau Im Elnlal-
abgedlchtet ist, und die einen EinlaI& (18), ein trans-  rohr (92)
anzuzelgen. parentes Einalabrohir (92) in Abstaend von elner Selen-  20
12. Gerat nach elnem  der vorhergehenden wand  (58)  der  Kammer  (16)
sowie  In         AnsprOche, dadurch gekennzeichnet, daB die Ver-
Fluidstromungsverbindung mit dem  ElnlaB (18),   schlugkammer (16) in einem
hochragenden rohrfbr- wobel des EinlaBrohr (92) elne untere Randoffnung
migen Tell (50) des Behilters angeordnet und darin (134) darin bildet, die
innerhalb der Kammer (16) zwi-  mit Hilfe elnes GeAwinderinges (53)
abnehmbar gesi- schen einer Oberlaufoffnung (96) des Oberlaufrohres  25
chart ist. (72) und einer Bodenwand (58) der Kammer (16) an-    13. Gerat
nach Anspruch 12, dadurch gekenn- geordnet ist, sowle eine Prallwand (96,
98) enthalt,  zeichnet, daB die VerschluSkamrnmer (16) im rohrfor- die sich
vom Einlagrohr (92) zu den Seltenwanden  migen Teii (50) durch Lagemittel
(114, .116) (56) erstreckt, und die einen umschlossenen Raum  ausgerichtst
ist. vorsieht, durch den baim Gebrauch Fluid im EinlaeB   30 rohr (92)
betrachtot warden kann. 2. Gerat nach Anspruch 1, dadurch gakennzeich-
Rovendlcatlons net, daB die VerschluSkammer (16) aine weitere Prallwand
(84-90) aufWeist, die sich vom Einlagrohr  1. Appareil de drainage
thoracique comportant (92) zur Innenseite erstreckt um esine Innere Kammer
35  une chambre collectrice de liquide (14) et une cham- rund um des
Oberlaufrohr (72) zu definieren, wobei  bra de garde hydraulique
transparente close (16), sich die weitere Wand (84-90) unterhalb des
Niveaus  comprenant une sortie de trop-plein (72) en commu- des
Oberlaufrohrs (72) erstreckt und sine oder meh-  nication d'ecoulement de
liquida avec le r6ciplent rare Offnungen (106) oberhalb dieses Niveaus hat.
(14), caract6ris6 en ce qua lappareil comprend un 3. Gernt nach Anspruch 2,
dadurch gekennzeich-  40  ensemble amovible (54) fx6 de maniere amovible et
net, daS die weltere Wand (84-90) mit Ausschnitten  scell6 de manibre
etanche dans la chambre (16), cat (102) an der Basis benachbart der
Innenseite verse-  ensemble amovible comprenant une entree (18), un hen
Ist.                                         tube d'admission transparent
(92) espace d'une paroi 4. Gerat nach Anspruch 2 odor 3, dadurch
laterale (56) de la chambre (16) et en communication gekennzeichnet, daM
die weitere Wand (84-90) in  45  d'ecoulement de liquide avec l'entr6e
(18), le tube Draufsicht U.-formig ist, wobel das EinlaBrohr (92)
d'admission (92) formant une ouvertune de bord infe- an der Basis des "UM
ist und die Ausschnitte (102) an  dour (134) qui esat placee dans la
chambre (16) entre don beiden Schenkeln (84, 86) vorgesehen sind.   une
ouverture de trop-plein (96) du tube de trop-plein 5. Gerat nach Anspruch
4, dadurch gekennzeich-  (72) et une parol de fond (58) de Ia chambre (16),
et net, daB dlenungen (102) an belien Schenkeln (84,  so  une parol de
chicane (96, 98) allant du tube d'admis- 86) vorgesehen sind.
sion (92) aux parois laterales (56), la parol de chicane 6. Gerat nach
Anspruch 5, dadurch gekennzeich-  (96, 98) formant un espace cos A travers
1equel, en net, da aine runde Ofnung (102) an jedem Schenkel  service, le
liquids contenu dens Is tube d'admission (84, 86) vorgesehen !st.
(92) pout etre observe. 7. Gerat nach einem der AnsprOche 2 bis 7,  55   2.
Appareil suivant la revendication 1, caracteirsI dadurch gekennzeichnot,
dal jode Offnung (102) mit  en ce quo la chambre de garde (16) comprend une
ainer Leitfliche (108) versehen Ist, dle sich zwischen  autre paroi de
chicane (84-90) alent du tube deadmis- der inneren Kammer und der inneren
Seibt erstreckt,  sion (92) au d~te interleur pour definir une chambre 7
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11111 11111 JI igll *C   L  M   S* interieure autour du tube de trop-plein
(72), cette autre parol (84-90) s'6tendant en dessous du niveau du tube de
trop-plein (72) et comportant une ou plu- sleurs ouvertures (106) au-dessus
do ce niveau. 3. Apparell suivant la revendication 2, caracterlse   5 en ce
que l'autre parol (84-90) est pourvue de decou- pes (102) A la base
adjacent. au cote interleur. 4. Apparell sulvant la revendicatlon 2 ou 3,
carac- terse en ce quo I'autre parol (84-90) a la forme d'un U en plan, le
tube d'admisslon (92) etant A la base du   io U etdes decoupes (102) etant
prevues dans les deux alles (84, 86). 5. Appareil sulvant la revendlcation
4, caracterise en ce que les ouvertures (102) sont prevues dans lea deux
ailes (84, 86).                         15 6. Appareil suivant la
revendication 5, caracterise en ce qu'une ouverture ronde (102) est prevue
dans chaque aile (84, 86). 7. Appareil suivant 'une quelconque des reven-
dlcatlons 2 A 6, caracterlse en ce quo chaque ouver-  20 ture (102)
estpourvue d'unechicane (108) qul s'tend entre la chambre interieure et Is
o8t6 Interieur et qui s'etnd autour d'un cote et en dessous de l'ouverture
(102) respective. 8. Appareil suivant l'une quelconque des reven-  25
dications precedentes, caracterise en ce quo la cham- bro de garde (16) est
fmrmee par un couvercle amovible (20) auquel le tube d'admission (92) et
des parols de chicane (84-90, 96, 98) sont attaches. 9. Appareil suivant la
revendloation 8, caracterise  30 on ce qu'un joint d'etancheite elastomere
(62) est prevu entre le couvercle (20) et la parol de la chambre de garde
(16). 10. Apparell suivant la revendication 8 ou 9, caracterise en co quo
le couvercle (20) est oriente  35 dans la chambre de garde par des moyens
de posi- tionnement (110, 112). 11. Appareil suivant la revendication 10,
caracte- rise on ce quo la chambre de garde (16) ports des gra- duations
(132) indiquant le niveau du liquid. dans le  40 tube d'admission (92). 12.
Appareil sulvant 'une quelconque des reven- dicatlons precedentes,
caracterise en co quo la cham- bre de garde (16) est placee dans une partle
tubulaire verticale (50) du ricipient et y est fixWe de maniere  45
amovible par une couronne A visser (53). 13. Appareil sulvant la
revendicatlon 12, caracte- rise en ce quo la chambre de garde (16) est
orienthe dans la partie tubulaire (50) par des moyens de posi- tlonnement
(114, 116).                       so 55 8    


