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application in a device for heating a  physiological fluid The invention
relates to a disposable that is  suitable for application in a device for
heating a physio- logical fluid, in particular blood, and is provided with
a  conduit for conducting fluid, which conduit comprises con 5 duit
sections that are arranged next to each other and  bends that connect the
conduit sections. A device for heating a physiological fluid using  such a
disposable is described in applicants' earlier pat- ent application
NL-A-1015999, which is not pre-published. 10 In such a device for heating a
physiological  fluid the conduit is accommodated in an element that can  be
exchanged after use as disposable. The conduit is fur- ther embodied such
that at least one side is permeable to  infrared radiation to facilitate
heating by means of, for 15 example, an infrared lamp or another source of
infrared  radiation. When heating the physiological fluid in the con- duit
in this manner, so-called `hot spots' should be  avoided. In the case of
heating blood plasma, such hot 20 spots may cause the disintegration of the
heated blood  cells. The conduit through which the physiological fluid  to
be heated is conducted, is relatively wide and shallow,  so that heating
will produce only a moderate temperature  gradient in the fluid. 25 It is
the object of the invention to further im- prove the disposable referred to
in the preamble so as to  avoid the occurrence of temperature variations,
in par- ticular (but not exclusively) hot spots, and to effec- tively mix
the physiological fluid in order to allow said 



30 fluid in the conduit to acquire a substantially uniform  temperature.
This is realised in various aspects of the inven- tion by using a
disposable that complies with one or more  of the appended claims. *ACTION*
WO 03/041773 PCTINL02/00706  2 In a first aspect of the invention the
disposable  is characterized in that in at least one of the bends a  first
turbulence-inducing obstruction is placed, prefera- bly a baffle having a
height of at least approximately 20% 5 of the height of the conduit at the
position of that baf- fle. Such a baffle causes a turbulence in the fluid
stream  such as to prevent the occurrence of hot spots. The inven- tion is
certainly not limited to a baffle of this kind,  rather it is aimed at such
obstructions in general that 10 are suitable for producing sufficient
turbulence. However,  in order to be able to properly understand the
invention,  the same will be further explained with reference to the
proposed use of a baffle or baffles. An important advan- tage of the
embodiment with baffles is, moreover, that the 15 disposable can be
manufactured simply and at limited costs  by injection moulding. The first
baffle (the first obstruction) is opti- mally effective if the same has a
top edge which, viewed  from the outer side of the at least one bend,
slopes down- 20 ward. It is also shown to be advantageous that the  first
baffle is placed in the at least one bend at an an- gle in relation to the
local direction of flow. The effectiveness of the measures proposed in ac-
25 cordance with the invention is further assisted by embody- ing the bends
succeeding the conduit sections such that  their width is substantially the
same as their height, and  by placing the first baffle in the at least one
bend near  



the connection with the conduit portion preceding this 30 bend and in its
extended direction. More preferably said  bends are embodied with a
circular cross section. This  sustains the turbulence in the bends as
effectively as  possible. It is further desirable to provide the disposable
35 with a second baffle in the at least one bend. Preferably the second
baffle also has a top edge  which, viewed from the outer side of the at
least one  bend, slopes downward, and is this second baffle also  placed at
an angle in the at least one bend. WO 03/041773 PCT/NL02/00706  3 Viewed in
the direction of flow of the bend, the  second baffle is placed after the
first baffle, in a man- ner so as to be positioned in the curve and exactly
before  the part of the bend that is succeeded in its extended di- 5
rection by a further conduit section. The invention will now be further
elucidated with  reference to the drawing or to a non-limiting exemplary
embodiment. The drawing shows in 10 - Fig. 1 a schematic illustration of
the admini- stration of blood to a patient, and - Figs. 2 and 3 in a top
and side view respec- tively, a cross section of the disposable that can be
ap- plied in the heating device used in Fig. 1. 15 Identical reference
numbers in the figures indi- cate identical parts. Referring first to Fig.
1, a schematic illustra- tion of blood or another physiological fluid being
admin- istered to a patient is shown. The fluid to be introduced 20 into
the body of a patient 1 is contained in a storage bag  2. Under the
influence of, for example gravity, said fluid  from the storage bag 2
passes a filter 3, from where it is  conducted to a heating device 4
comprising a disposable 5  



in which the actual heating of the fluid takes place be 25 fore it is
administered to the patient 1. As can be  clearly seen in Fig. 2, this
disposable 5 comprises a con- duit 6 arranged in a flat plane. The conduit
comprises  conduit sections 6.1-6.10 arranged next to each other and  in
counterflow, and bends 6.12, 6.23, 6.34, etc., connect 30 ing the various
conduit sections. Basically, all bends are embodied the same but  this is,
of course, no prerequisite for the invention and  it is also possible to
embody just one or some of the  bends in the manner explained hereafter in
more detail, 35 referring just to bend 6.12. As can be seen in Fig. 2,
bend 6.12 comprises a first baffle 7 whose height, as Fig.  3 clearly
shows, is approximately half that of the con- duit's height at the position
of the baffle 7. However,  the inventors have found that a height of at
least ap WO 03/041773 PCT/NL02/00706  4 proximately 20% of the height of
the conduit is also very  effective. Fig. 2 further shows that the bend
6.12 comprises  a second baffle B. 5 Viewed from the outside of the bend
6.12, both  the first baffle 7 and the second baffle 8 preferably have  top
edges that slope downward. This is clearly shown in  Fig. 3. Fig. 2 shows
that the first baffle 7 and the sec- ond baffle 8 are placed at an angle in
relation to the 10 bulk of the local direction of flow in the bend 6.12.
Fig. 3, in combination with Fig. 2 further shows  clearly that the conduit
sections 6.1 and 6.2 are wide and  shallow, while the bend 6.12 is embodied
with a width that  is substantially the same as the height, with the first
15 baffle 7 being placed in this bend 6.12 near its connec- tion with the
conduit portion 6.1 and in its extended di- rection immediately preceding
the bend. It is further pre- ferred for the bends to be embodied with a
circular cross  



section. However, is it difficult to manufacture this; in 20 contrast, the
embodiment in which the width and height of  the bends are the same is easy
to manufacture, while the  turbulence in the bends is sustained very well.
The second baffle 8, which viewed in the direc- tion of flow of the
disposable 5 succeeds the first baffle  25 7, is placed in the curve of the
bend 6.12, just before the portion that in its extended direction forms the
suc- ceeding conduit portion 6.2. As will be clear from the above
explanation,  various modifications of the disposable elucidated with
reference to the exemplary embodiment shown in the drawing  are possible.
This explanation merely serves to clarify  the appended claims, without
limiting them to the specific  design of the exemplary embodiment. WO
03/041773 PCT/NL02/00706  5 CLAIMS 1. A disposable that is suitable for
applica- tion in a device for heating a physiological fluid, in  particular
blood, and is provided with a conduit for con- ducting fluid, which conduit
comprises conduit sections 5 that are arranged next to each other and bends
that con- nect the conduit sections, characterised in that in at  least one
of the bends a first turbulence-inducing ob- struction is placed. 2. A
disposable according to claim 1, charac- 10 tensed in that as first
obstruction a baffle is provided  having a height of at least approximately
20% of the  height of the conduit at the position of this first baf- fle.
3. A disposable according to claim 1 or 2,  15 characterised in that the
first baffle has a top edge which, viewed from the outer side of the at
least one  bend, slopes downward. 4. A disposable according to one of the
claims  



1-3, characterised in that the first baffle is placed in  20 the at least
one bend at an angle in relation to the local  direction of flow. 5. A
disposable according to one of the claims  1-4, characterised in that the
conduit sections are wide  and shallow and the bends are embodied with a
width and 25 height that in cross section are substantially the same,  and
in that the first baffle is placed in the at least one  bend near the
connection with the conduit portion and in  its extended direction,
preceding this bend. 6. A disposable according to one of the claims  30
1-5, characterised in that a second baffle is provided in  the at least one
bend. 7. A disposable according to claim 6, charac- terised in that the
second baffle has a top edge which,  viewed from the outer side of the at
least one bend, 35 slopes downward. WO 03/041773 PCTINL02/00706  6 8. A
disposable according to claim 6 or 7,  characterised in that the second
baffle is placed at an  angle in relation to the local direction of flow in
the at  least one bend. 5 9. A disposable according to one of the claims
6-8, characterised in that viewed in the direction of  flow, the second
baffle is placed after the first baffle. 10. A disposable according to
claim 9, charac- terised in that the second baffle is placed in the curve
10 of the bend, exactly before the part of the bend that is succeeded in
its extended direction by a further conduit  section. 


