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ing. The affinity of bilirubin and chenodeoxy- cholic acid for serum
albumin has been ex- Background of the Invention
ploited by several researchers. The antigen-anti- The processes of blood
filtration and hemo-     body interaction  has also been employed perfusion
for purification of blood are well   5    (Canadian Patent No. 957,922).
Immobilized known. With few exceptions, the devices which      antigens
have been perfused with blood to re- are employed for these purposes are
capable of     move antibodies to BSA, to DNA, to HSA and removing
substances only in a nonspecific man-    ovalbumin, to blood factor VIII,
and to immuno- ner. Removal of toxic or undesirable species       globulin
fractions 1gG and 1mG. Immobilized from the blood is accomplished on the
basis of   to   antibodies (1gG 1gM) have been employed in molecular size,
as by dialysis employing semi-     hemoperfusion systems to diminish
circulating permeable membranes (see U.S. Patent No.          levels of
drugs and endogenous species. Anti- 3,619,423); on the basis of ionic
nature, as by    bodies to digoxin, to DNA, to BSA, to tumor- perfusion
over ion-exchange resins (see U.S.       associated antigens, and to
donor-kidney anti- Patent No. 3,794,584; 4,031,010); or on the   15   gens
and multiple myeloma protein, and low- basis of affinity for absorbents, as
by perfusion  density lipoproteins have been immobilized in over activated
charcoal. These techniques exhibit  extracorporeal systems for a variety of
thera- severe limitations arising from lack of speci-     peutic purposes.
ficity. Within the fraction removed from the blood   Among the enzymes,
cell extracts, and whole are hormones, nutrients, drugs, electrolytes, and
20   cells that have been immobilized in extracor- other species, whose
deletion from circulation     poreal systems (Canadian Patent No. 957,922)
may well result in adverse effects upon the per-   are urease, uricase,
aspariginase, pancreatic fused patient. Since patients requiring such
cells, liver cells, and liver microsomes, nu- treatment are suffering from
drug overdose,        clease, and catalase. renal or hepatic failure, or
other conditions   25   The properties of materials and devices severely
diminishing their vitality, further meta-  brought into contact with
circulating biological bolic imbalance may be poorly tolerated. A
fluids have been extensively studied. Weetall et further disadvantage of
lack of specificity in     al. have listed the following criteria as a
check- hemoperfusion devices is the limited capacity     list in device
design: "Some In Vivo and In Vitro for the target species. The target
species must   30   studies of Biologically Active Molecules on Or- compete
with other substances for the avail-       ganic  Matrixes  for Potential
Therapeutic able binding sites on the adsorbent Such de-
Applications" in Biomedical Applications of vices must be inordinately
large to ensure suf-   Immobilized Enzymes and Proteins, T. M. S. ficient
capacity for the target species.           Chang, Ed., Plenum Press, New
York, N.Y. "1) In addition to the nonspecificity problems ex-   35
laminar flow, 2) velocity gradient should ex- hibited by these devices,
further complications    ceed 350/sec. 3) material in contact with blood
have arisen with respect to structure and flow    should  be  relatively
nonthrombogenic, 4) properties. Damage to formed elements and
smooth surfaces should be maintained, 5) mini- macromolecular components of
the blood, by         mum flow channel diameter of about 100 um, hemolysis,
platelet aggregation, fibrin forma-   40   6) avoidance of crushing or
grinding action of tion, and leukocyte destruction, for example, are
support material." Two further criteria are of often observed when blood is
exposed to            considerable importance: 1) maximum loading
nonbiological surfaces or to turbulent flow.      of active blood altering
species per unit of prim- Heparinizing patients is only partially effective
in  1ng volume, and 2) minimal resistance to active preventing such damage.
Hemoperfusion de-   45    contact of said species with the blood compo-
vice incorporating randomly dispersed particu-     nent to be altered, i.e.
contact should require a late adsorbents have shown a propensity to
minimum of diffusion-controlled transport and pack under flow conditions.
The result is an ex-  the transport should be through minimally re- cessive
pressure drop and diminished flow          sistant matter. across the
device. Blood damage increases   50       To data all hemoperfusion systems
employ- under such conditions.                            ing highly
specific detoxifying species isolated Many attempts have been made to over-
within the device have employed one of four come these problems and to
design devices that     arrangements:  1) isolation  of detoxifying exhibit
specificity and applicability and to a     species by partitioning it from
the perfusing wider range of molecular species, in particular  55   blood,
employing semipermeable membranes high-molecular-weight species. Some  syn-
(e.g. U.S. Patent No. 3,619,423) or hollow-fiber thetic matrices which have
been examined show     tubes; 2) encapsulation in or attachment to specific
affinity for particular solutes. One such  particulate materials (e.g. U.S.
Patent No. device employs fluorocarbon plastics for the       3,865,726);
3) attachment of the species to a specific removal of endotoxin. (U.S.
Patent No.   60   nonporous membrane or other planar surface 3,959,128)
(e.g. U.S. Patent No. 3,959,128); or 4) attach- Further specificity has
been achieved by the    ment to the internal surface of polymeric tubes use
of bioactive substances bound to inert or-    through which blood is passed
(e.g. Canadian ganic or inorganic materials in hemoperfusion      Patent
No. 957,922). systems. Examples of this type are the follow-   65  None of
these systems meets all of the cri- 2  



3                  0046 470                       4 teria listed above.
Semipermeable, membrane        ployed in a nonrandom fashion within a hemo-
and hollow-fiber devices impose strong diffu-     perfusion cartridge have
been described by sion requirements for active participation of iso-  Davis
et al. (Trans. Amer. Soc. Artif. Int. Org. 20: lated elements and are
limited to activity with   353). Although limited to application in non-
low-molecular-weight species in the blood.   5    specific adsorption, this
device exhibited su- Devices employing particulate components in
perior properties with respect to capacity, cost, which the active species
is microencapsulated     flow properties, and diminished damage to the or
sequestered within the pores of the support    perfusing blood. suffer from
the same limitations of diffusion resistance, and additionally exhibit flow
resist-  10    Brief Summary of the Invention ance due to packing, as well
as blood damage         According to the present invention the prob-
arising from the grinding action of particulate   lems discussed herein are
avoided by a 3- movement. Nonporous planar surfaces and
dimensional arrangement of fibers to maximize polymeric tubes have low
surface area and thus    the exposed fiber surface and the flow-channel
insufficient capacity for active elements.   15   diameter and to reduce
the tortuosity of the An alternative to these arrangements is the     flow
path. use of fiber-filled cartridges. Fibers have long    The hemoperfusion
device of. the present been employed in blood contacting devices for
invention exhibits many features of the device removing aggregates of blood
components            described by Davis but has been extended and during
transfusion  (e.g. U.S. Patent No.  20    modified to allow its application
to highly speci- 3,462,361). Polymeric fibers having pyrolytic     fic
alteration to biological fluid composition. The carbon deposited on their
surface and deployed     fiber cartridge employs a fixed, nonrandom, in a
random mass having been employed as           three-dimensional array of
fibers whose chemi- nonspecific absorbants in hemoperfusion (e.g.      cal
composition is such that additional chemical U.S. Patent No. 3,972,818).
Antibodies and   25    species may be grafted onto the surface or en- other
proteins have been incorporated into         capsulated within the matrix
of the fibers. The cellulose fibers by entrapment, for application in
additional species are fixed in such manner that radioimmunoassay and for
industrial use (e.g.     they may efficiently effect highly specific
altera- U.S. Patent No. 4,031,201). Antigens have          tions upon
biological fluids perfused through been attached to nylon catheters and
inserted   30    said cartridge. It is a further purpose of this into
arteries for the removal of antibodies from  invention to disclose
generalized formulations the circulation.
and processes by which said cartridge may be Typical of the fiber-filled
cartridges is U.S.  manufactured. Lastly it is the purpose of this Patent
No. 3,701,433 which discloses a dis-       invention to disclose
applications of said car- posable inline blood filter having a woven mesh
35   tridge to effect the removal, collection, de- of polyester
monofilaments with a diameter of      gradation, or modification or
chemical species about 25 to about 50 microns.
contained in biological fluids perfused through In the art of
hemoperfusion, devices de-        said cartridge. signed for highly
specific alteration of blood composition and containing fibers have been
40    Brief Description of the Figures of the employed with limited
success. Hersh and           Drawings Weetall (supra) used a cartridge
containing bio-     FIG. 1 is a cutaway perspective view of an active
molecules bound to randomly dispersed,      assembled hemoperfusion
cartridge. nonporous, polyester fibers. Both enzymes and        FIG. 2 is a
perspective view of the spindle for antibodies have been immobilized by
their tech-   45   the cartridge. nique. These devices represent a
significant improvement over previous hemoperfusion sys-       Detailed
Description tems with respect to minimizing damage to            The
present invention consists generally of a formed elements of the blood.
Some problems        fixed 3-dimensional array of fibers contained with
this design still remain however. Unan-   50   within a housing, which
provides for a con- chored, randomly dispersed fibers tend to pack
tinuous flow of fluid through the housing with under the desired flow rates
when sufficient       maximum  contact between fluid and fibers. fiber is
available to furnish the requisite        Further it is a property of this
device that amounts of the bound active species. Further-      specific
bioactive effector molecules can be more, channeling (uneven distribution
of flow)   55   bound to the fibers thus to allow the effector which is
inevitable with this fiber arrangement    molecules to contact target
components of the results in diminished efficiency for the device.   fluid
and thus alter the composition of the fluid. Antibodies attached in a
rigidly fixed 2- dimensional array have been described and          Fibers
- Necessary Properties, and Suitable employed for the removal of whole
cells from    60    Categories blood in vitro (e.g. U.S. Patent No.
3,843,324).     The art of attaching biologically active mol- This system,
however, would not be applicable      ecules to insoluble materials is well
known. The to hemoperfusion.                                  specific
insoluble materials applicable to the Polymeric fibers having carbon
particles en-    present invention are defined by several criteria:
capsulated within the polymer and being de-   65    1) the material must be
able to be formed into 



3    5                  0046 470                       6 fibers strong
enough for processing into a three-  able surface area and priming volume.
These dimensional array; 2) the fibers must be essen-   conditions must
then be adjusted in order to tially insoluble under neutral aqueous con-
optimize the overall efficiency with minimal ditions; 3) the fibers should
possess a smooth     blood damage. nonporous surface to reduce blood damage
and    5    The deployment of the fixed fiber array be- decrease
nonspecific adsorption; 4) the fibers    tween the inlet and outlet of the
cartridge jacket must release no toxic substances or fragments     may be
chosen from innumerable configura- into the aqueous media percolating
through        tions. Among the more convenient configura- them; 5) the
degree of biocompatibility of the     tions are the following. 1)
Deployment of fibers fiber composition should be commensurate with   10
by winding about the outlet or inlet port. Such the intended application.
For long-term  or        configurations may possess cylindrical sym-
chronic applications in hemoperfusion, the fiber   metry about a tubular
port having means for must cause no irreversible cumulative del-
influx or efflux of fluid along the length of the eterious alterations of
the quantity or vital     tube. In another possible configuration of
capacity of circulating species. In short-term or   15   wound fibers, the
fibers may be wound with emergency applications, the fibers need only
spherical symmetry about a single central port. permit efficient passage of
heparinized or other-  2) In cartridges wherein the fluid flows axially
wise anticoagulated blood without the occur-      through the cartridge,
the fibers may be de- rence of thrombosis or hemolysis beyond the
ployed parallel to the direction of flow, being limits of the patient's
vital capacity. 6) The   20   attached at each end of the cartridge.
Another fibers employed must exhibit properties which      configuration
employing an axial flow cartridge will allow the nonreversible attachment
or en-     may have the fibers deployed transversely to the globement of
the active species. The preferred    flow of blood by attachment of the
fibers to the fibers would be those shown to be substan-         lateral
portions of the cartridge. A combination tially compatible for implantation
within the   25   of parallel and transverse configuration may body. Such
fibers may be chosen from one          also be employed in which the fibers
may be of the following categories; 1) substances of     attached at both
the ends and the lateral por- biological origin or products arising from
them,  tions of the cartridge thus deployed in an inter- i.e., cellulose,
perfluoroethyl cellulose, cellu-  woven fashion. lose triacetate, cellulose
acetate, nitro-cellu-   30  Fibers may be deployed as monofilaments or
lose, dextran, chitin, collagen, fibrin, elastin,  as multifilament yarns,
and the device may con- keratin, crosslinked soluble proteins, polym-
tain one continuous fiber or numerous fibers. It erized soluble organic
species of biological      is required only that the configuration of the
car- origin (polylactic acid, polylysine, nucleic acids),  tridge housing
and fiber deployment be consist- silk, rubber, starch and hydroxyethyl
starch; 2)   35   ent with fluid dynamics, compatible with mini-
heterochain synthetic polymers, such as poly-     mal damage to the formed
fluid components amides, polyesters, polyethers, polyurethanes,    perfused
through the device. Thes restrictions polycarbonates, and silicones; 3)
hydrocarbon     are well known to those skilled in the art. polymers such
as polyethylene, polypropylene, polyisoprenes, polystyrenes, polyacrylics
such   40   Effector Molecules as polyacrylamide, polymethacrylate, vinyl
poly-     The highly specific effector molecules having mers such  as
polyvinylacetate, and halo-         activity toward biological fluid
components of genated hydrocarbon plastics such as poly-        endogenous
or exogenous origin, and being at- vinylchloride, polyfluorocarbons like
Teflon, flu-  tached to the fibers within the device, may be orocarbon
copolymers and polychlorotrifluoro-   45   selected from one or more of the
following ethylene; 4) inorganic fibers such as fiberglass.  species. The
molecules may be all or a frag- The above examples of polymers vary widely
ment of an antibody, antigen, allergin, comple- in their blood
compatibility. Several techniques  ment factor, clotting factor, enzyme,
substrate have been described, however, which modify        of an enzyme,
cell surface receptor molecule, the blood compatibility of otherwise
unacept-  so   vaccine, enzyme inhibitor, hormone, tissue able materials,
among these are coating the ma-   homogenate, purified protein, toxin,
nucleic terials with more compatible substances or with   acid,
polysaccharide, lipin intact cell, microcap- antithrombogenic substances
such as heparin.      sule, liposome, polymer, antibiotic, chemo-
therapeutic agent, therapeutic drug, organic Fiber Configuration and
Housing              55   species having high affinity for a specific bio-
Fiber dimension and the specific 3-dimensional  logical fluid component, or
an inorganic species array of fibers within the cartridge will deter-
having high affinity for specific biological fluid mine the flow
properties, available polymer sur-  component face area, and priming volume
exhibited by the device. The last two conditions will be opti-  60    Means
of Attachment of Effector Molecule mized when the fiber diameter is at the
mini-     to Fiber mum  value yielding sufficient strength and          The
chosen effector molecule may be bound when the fiber array is chosen to
yield a maxi-   to the device by means well known to those 



mally compact bed. The flow properties will be     skilled in the art,
particularly for immobilized en- affected in the opposite manner to that of
avail-  65    zymes, affinity chromatography, solid phase 4    7
0046 470                        8 immunoassay,  bonded,  stationary  phase
of hexamethylened isocyanate. The fibers are chromatography hemoperfusion,
enzyme-linked          allow to stand for 48 hours at room tempera-
immune-sorbant assay, cell labeling and separ-      ture and are then
washed with distilled water. ating  and      hemodialysis.
This operation generates a fiber coil exhibiting Attachment of the effector
molecule to the    5    covalently bound primary amines on its sur- fibers
may be performed during polymer prep-         face. The distilled water is
then replaced by an aration, fiber spinning, just prior to placement of
aqueous solution containing 0.25% of 1gG and said fibers into the
cartridge, or following the     1% of water-soluble carbodimide, pH 5.5.
The deployment of the fibers in the cartridge.          1gG may have been
acylated to eliminate en- Cartridges may be stored dry after Iyo-   to
dogenous primary amines. Following 24 hours of philization or filled with a
buffer containing anti-  exposure to this solution, the device is washed
microbial agents. Sterilization of the device may   exhaustively with
distilled water and sterilized be performed prior to the incorporation of
the      for use in vivo perfusion applications. active -species onto the
fibers with all subse-        Modifications may be made in details of the
quent steps performed with sterile reagents, or   15   invention and
therefore no limitation which is sterilization may be performed following
the         not specifically set forth in the claims is-in- incorporation.
tended  and no such  limitation should. be implied. The Cartridge The
assembled cartridge is composed of a    20   Claims glass or plastic jacket
1, capped at one end by a circular glass or plastic disk 2, and at its
other     1. A hemoperfusion device comprising an end by a similar disk 2a.
The disk 2 has at its      elongated housing of impermeable material,
center a cylindrical exit port 3. The jacket and cap  closed at its ends by
means of impermeable end have raised elements in the form of ribs 4 allow-
25   plates and containing an in-line flood filter ing for the unhindered
axial flow of fluid along    characterised by said housing on its interior
sur- the surface of the jacket and cap, and allowing     face having a
plurality of axial ribs (4) ex- the exit thereof via the port. Within the
jacket is  tending substantially throughout the length a spool of fiber 5,
helically wound about a glass   thereof, an inlet port (11) in one of said
end or plastic spindle 6. The spindle and fiber fill the    30   plates
(2a), an outlet port (3) in the other of said entire volume of the jacket
with the exception of   end plates (2), said ribs (4) continuing radially
in the space between ribs.                             said other of said
end plates (2), an imper- FIG. 2 shows the spindle 6 which is a glass or
meable spindle (6) axially disposed in said hous- plastic rod which is
conical at its base 7 and is  ing and having axially disposed grooves (8)
in its grooved along part of its length as at 8. The rod    35   periphery
extending only part of its length, a is fitted at its top into a conical
port 10, which is  conical port (10) secured to one end of said attached to
the circular spindle cap of like        spindle (6) and in communication
with said inlet composition 2a. The diameter of the cap is          port
(11) and with said grooves (8), said spindle chosen so that it makes a
tight fit with the        (6) at its other end terminating in a conical tip
jacket and forms a sealed vessel when the    40   (7) axially displaced
with respect to said outlet spindle is inserted into the jacket. The
external    port (3) with an annular space therebetween, surface of the
spindle cap has affixed to it a      and a spool of fiber (5) on said
spindle substan- cylindrical entrance port 1 1 which is opposed to   tially
filling the interior of said housing to said the conical port 10 and has an
internal diam-       ribs (4), whereby blood entering said inlet port eter
which allows access of fluid passing    45   flows along said spindle
grooves (6), passes through it to the grooves 8 of the spindle 6.
through said fiber spool (5), flows along the Furthermore, the conical base
of the spindle is     interior surface of said housing between said of
dimensions such that placement of the            ribs (4), and then between
said conical tip (7) spindle base into the exit port results in contact
and said outlet port (3), said fiber having of the spindle only with the
ribs 4 of the jacket   50   attached thereon 'specific effector molecules
cap. This allows the fluids which accumulate         having  activity  to
remove  biological fluid between the ribs to exit through the lumen be-
components of endogenous or exogenous origin tween the conical base 7 of
the spindle 6 and       from blood being perfused through said device. the
exit port 3. Thus, when the spindle is wound       2. The hemoperfusion
device of claim  1 with a fiber, the flux of fluids entering through    55
characterised in that said fiber (5) is a mono- the device is that denoted
by the arrows in FIG.    filament having a diameter between about 0.05 1.
mm and about 2.0 mm. The fiber wound about the spindle is a mono-        3.
The hemoperfusion device of claim  2 filament having a diameter in the
range 0.05 to      characterised in that said fiber (5) is of hydroxy- 2.0
mm. It is composed of hydroxyethyl cellu-   60    ethyl cellulose. lose
(HEC). Following the incorporation of the         4. The hemoperfusion
device on any pre- 



wound spindle into the housing, the device is       ceding claim
characterised in that said spool of sealed and filled with dioxane
containing 20%       fiber (5) is helically wound. 65 5    7
0046 470                        8 immunoassay,  bonded,  stationary   phase
of hexamethylenediisocyanate. The fibers are chromatography hemoperfusion,
enzyme-linked          allow to stand for 48 hours at room tempera-
immune-sorbant assay, cell labeling and separ-       ture and are then
washed with distilled water. ating and hemodialysis.
This operation generates a fiber coil exhibiting Attachment of the effector
molecule to the    5    covalently bound primary amines on its sur- fibers
may be performed during polymer prep-         face. The distilled water is
then replaced by an aration, fiber spinning, just prior to placement of
aqueous solution containing 0.25% of IgG and said fibers into the
cartridge, or following the     1% of water-soluble carbodimide, pH 5.5.
The deployment of the fibers in the cartridge.          IgG may have been
acylated to eliminate en- Cartridges may be stored dry after Iyo-   10
dogenous primary amines. Following 24 hours of philization or filled with a
buffer containing anti-  exposure to this solution, the device is washed
microbial agents. Sterilization of the device may   exhaustively with
distilled water and sterilized be performed prior to the incorporation of
the      for use in vivo perfusion applications. active species onto the
fibers with all subse-         Modifications may be made in details of the
quent steps performed with sterile reagents, or   15   invention and
therefore no limitation which is sterilization may be performed following
the         not specifically set forth in the claims is in- incorporation.
tended  and  no such limitation  should be implied. The Cartridge The
assembled cartridge is composed of a  20   Claims glass or plastic jacket
1, capped at one end by a circular glass or plastic disk 2, and at its
other     1. A hemoperfusion device comprising an end by a similar disk 2a.
The disk 2 has at its      elongated housing of impermeable material,
center a cylindrical exit port 3. The jacket and cap  closed at its ends by
means of impermeable end have raised elements in the form of ribs 4 allow-
25   plates and containing an in-line flood filter ing for the unhindered
axial flow of fluid along     characterised by said housing on its interior
sur- the surface of the jacket and cap, and allowing     face having a
plurality of axial ribs (4) ex- the exit thereof via the port. Within the
jacket is  tending substantially throughout the length a spool of fiber 5,
helically wound about a glass   thereof, an inlet port (1 1) in one of said
end or plastic spindle 6. The spindle and fiber fill the    30   plates
(2a), an outlet port (3) in the other of said entire volume of the jacket
with the exception of    end plates (2), said ribs (4) continuing radially
in the space between ribs.                              said other of said
end plates (2), an imper- FIG. 2 shows the spindle 6 which is a glass or
meable spindle (6) axially disposed in said hous- plastic rod which is
conical at its base 7 and is   ing and having axially disposed grooves (8)
in its grooved along part of its length as at 8. The rod    35   periphery
extending only part of its length, a is fitted at its top into a conical
port 10. which is  conical port (10) secured to one end of said attached to
the circular spindle cap of like        spindle (6) and in communication
with said inlet composition 2a. The diameter of the cap is           port
(11) and with said grooves (8), said spindle chosen so that it makes a
tight fit with the        (6) at its other end terminating in a conical tip
jacket and forms a sealed vessel when the    40    (7) axially displaced
with respect to said outlet spindle is inserted into the jacket. The
external   port (3) with an annular space therebetween, surface of the
spindle cap has affixed to it a      and a spool of fiber (5) on said
spindle substan- cylindrical entrance port 11 which is opposed to    tially
filling the interior of said housing to said the conical port 10 and has an
internal diam-        ribs (4), whereby blood entering said inlet port eter
which allows access of fluid passing    45   flows along said spindle
grooves (6), passes through it to the grooves 8 of the spindle 6.
through said fiber spool (5), flows along the Furthermore, the conical base
of the spindle is     interior surface of said housing between said of
dimensions such that placement of the            ribs (4), and then between
said conical tip (7) spindle base into the exit port results in contact
and said outlet port (3), said fiber having of the spindle only with the
ribs 4 of the jacket   50   attached thereon specific effector molecules
cap. This allows the fluids which accumulate         having  activity  to
remove  biological fluid between the ribs to exit through the lumen be-
components of endogenous or exogenous origin tween the conical base 7 of
the spindle 6 and       from blood being perfused through said device. the
exit port 3. Thus, when the spindle is wound       2. The hemoperfusion
device of claim  1 with a fiber, the flux of fluids entering through    55
characterised in that said fiber (5) is a mono- the device is that denoted
by the arrows in FIG.    filament having a diameter between about 0.05 1.
mm and about 2.0 mm. The fiber wound about the spindle is a mono-
3. The hemoperfusion device of claim  2 filament having a diameter in the
range 0.05 to      characterised in that said fiber (5) is of hydroxy- 2.0
mm. It is composed of hydroxyethyl cellu-   60   ethyl cellulose. 



lose (HEC). Following the incorporation of the         4. The hemoperfusion
device on any pre- vwound spindle into the housing, the device is
ceding claim characterised in that said spool of sealed and filled with
dioxane containing 20%       fiber (5) is helically wound. 65    9
0046470                         10 Patentanspruche
Revendications 1. Hfamoperfusionsvorrichtung mit einem aus         1.
Dispositif d'hemoperfusion comprenant undurchlassigem  Material bestehenden
Ge-          une enveloppe oblongue en materiau imperm6- hause, das an
seinen Enden mittels undurch-    5    able, fermee a sea extr6mites au
moyen de Q_>   lissiger Endplatten verschlossen ist und ein In-     plaques
d'extr6mite imperm6ables et conte- line-Blutfilter enthilt, dadurch
gekennzeichnet,    nant un filtre a sang en ligne, caract6rise en ci daR
das Gehiuse an seiner Innenfliche meh-          que ladite enveloppe
presente sur sa surface rere axiale Rippen (4) aufweist, die sich im we-
interieure une pluralit6 de nervures axiales (4) sentlichen  Ober seine
gesamte  Lange er-   10   s'6tendant sensiblement sur toute sa longueur,
strecken, daB in einer der Endplatten (2a) eine     un orifice d'entr6e
(11) menag6 dans lune des- EinlaBoffnung (11) angebracht ist, daB in der
dites plaques d'extremite (2a), un orifice de anderen Endplatte (2) eine
AuslaB6ffnung (3)        sortie (3) menag6 dans l'autre desdites plaques
angebracht ist, dal die Rippei (4) in radialer     d'extr6mite (2),
lesdites nervures (4) se pour- Richtung in der anderen Endplatte (2)
fortge-   i5   suivant radialement dans  I'autre  desdites setzt sind, daG
in dem Gehause Sine undurch-        plaques d'extr6mite (2), une broche
imperme- liassige Spindel (6) axial angeordnet ist, die an  able (6)
dispos6e axialement dans ladite en- ihrer Umfangsfliche mit axial
verlaufenden          veloppe et pr6sentant des gorges (8) dispos6es Nuten
(8) versehen ist, die sich nur uber einen     axialement dans son pourtour
s'6tendant sur une Teil ihrer Lange erstrecken, daB an einem Ende   20
partie seulement de sa longueur, un orifice co- der Spindel (6) ein
konischer DurchlaB (10) be-     nique (10) fixe A une extremite de ladite
broche festigt ist, der mit dem EinWAl (1 1) und mit den   (6) et
communiquant avecqJedit orifice dentr~e Nuten (8) in Verbindung steht, daB
die Spindel     (11) et avec lesdites goro  (8), ladite broche (6) an ihrem
anderen Ende in eine konische          (6) se terminant a son autre
extr6mit6 par une Spitze (8) auslauft, die axial bezuglich des Aus-   Z5
pointe conique (7) axialement d6cal6e par rap- lasses (3) mit ringformigem
Zwischenraum an-        port audit orifice de sortie (3) at separ6 de lui
geordnet ist und daB auf der Spindel sine Faser-    par un espace
annulaire, et une bobine de fibre spule (5) angebracht ist, die das Innere
des Ge-    (5), portee par ladite broche, remplissant sen- hauses bis zu
den Rippen (4) im wesentlichen        siblement  l'int6rieur  de  ladite
enveloppe ausfullt, wodurch in den EinlaB eintretendes   30
jusqu'auxdites nervures (4), de sorte que du Blut lings der Spindelnuten
(6) stramt, dann die    sang franchissant ledit orifice d'entr~e longe
Faserspule (5) durchdringt, langs der Innen-        lesdites gorges de
broche (6), traverse ladite fliche des Gehauses zwischen den Rippen (4)
bobine de fibre (5), longe la surface int6rieure de und dann zwischen der
konischen Spitze (7) und      ladite enveloppe entre lesdites nervures (4)
et dem Auslal (3) stromt, wobei an der Faser be-   35    passe de Ia entre
ladite pointe conique (7) et sondere Wirkmolekule befestigt sind, die eine
ledit orifice de sortie (3), ladite fibre compor- Aktivitit zur Entfernung
biologischer Fluidkom-     tant, fixees sur elle, des molicules actives
speci- ponenten endogenen oder exogenen Ursprungs          fiques dotees
d'activite pour eliminer du sang aus dem der Perfusion durch das Gerat
unter-        perfuse A travers ledit dispositif des compo- zogenen Blut
aufweisen.                       40.  sants de fluide biologique d'origine
endogene 2. Hamoperfusionsvorrichtung  nach  An-          ou exog6ne.
spruch 1, dadurch gekennzeichnet, daG die             2.
Dispositifd'hemoperfusion selon la reven- Faser (5) sine Monofaser mit
einem  Durch-          dication 1, caracterise en ce que ladite fibre (5)
meser zwischen etwa 0.05 mm und etwa 2.0           east un monofilament A
diametre compris entre mm ist.                                       4
environ 0,5 et 2,0 mm. -3.--Hmoperfusionsvorrichtung nach Anspruch
3. Dispositif d'hemoperfusion selon la reven- 2, dadurch gekennzeichnet,
daB die Faser (5)        dication 2, caracterise en co que ladite fibre (5)
aus Hydroxyathylcellulose besteht.                  est de
lhydroxy6thylcellulose. 4.* Himoperfusionsvorrichtung nach einem
4. Dispositif d'h6moperfusion selon  'une der vorhergehenden Anspruche,
dadurch ge-   so   quelconque des revendications 1 A 3, caract6-
kennzeichnet, daB die Faserspule (5) schrauben-     ris6 en ci que ladite
bobine de fibre (5) est en- f8rmig gewickelt ist.
roulee en h6lice. 55 60 65    


