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(57) Abstract

Implantable infusion apparatus (10) includes a housing (14, 16) with an inlet passage (22) extending into the housing at a
pronounced promontory (18) on the housing wall. The passage has an outer end at the top of the promontory and an inner end
defined by a needle stop (124) positioned inside the housing. Self-sealing septa (134, 144) mounted in the passage at selected
spacings from the needle stop divide the passage into a plurality of aligned inlet ports (136, 154) each of which has its own fluid
outlet (132, 149). One of the outlets (132) leads to a pumpable infusate reservoir (46) having an outlet conduit (76) connected to a
catheter (24) thiat extends outside the housing; another (149) leads directly to the outlet conduit (83) so that while a first fluid is
being pumped from the reservoir to the catheter, a second fluid can be introduced into the other inlet port for mixing with the first
fluid flowing to the catheter. Several different infusate flow configurations are also disclosed.
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AMENDED CLAIMS v
[received by the International Bureau on 9 March 1990 (09.03.90)
original claims 7, 18-34,37-46 cancelled; claims 1,6,14,15,16,35 and 36 amended
claims 8-17, 35 and 36 renumbered as claims 7-16 and 17-18 (7 pages)]

1. Implantable infusion apparatus comprising

a hermetically sealed housing, said housing including a
pronounced outwardly projecting promontory positioned at or
near the center of the housing away from the periphery
thereof;

a passage into said housing at said promontory;

needle stop means at the end of said passage inside said
housing;

a first needle-penetrable, self-sealing septum mounted
in said passage at a selected spacing from said needle stop
means, said first septum being located at the outer surface
of said housing at the top of said promontory;

a second septum mounted in said passage at a selected
spacing from said first septum thereby to divide said passage
into a first segment extending between said needle stop means
and said first septum and a second aligned segment extending
between said first septum and said second septum;

first and second fluid outlets from said first and
second passage segments; . _

a pumpable infusate reservoir inside said housing in
fluid communication with one of said fluid outlets, the other
of said fluid outlets being in fluid communication with fluid
flow means extending within said housing;

a catheter extending from the housing for conducting
fluid from said apparatus to an infusion site; and

a conduit in said housing for conducting fluid from said
reservoir to said catheter.

2. The apparatus defined in claim 1 wherein the other of
said fluid outlets is also in fluid communication with said
catheter. ‘

3. The apparatus defined in claim 2 wherein
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said catheter is a dual lumen catheter;

said conduit is in fluid communication with one lumen of
said catheter; and | | '

said other of said outlets conducts fluid to the other
lumen of said catheter.

4. The infusion apparatus defined in claim 2 wherein said
conduit from said reservoir to said catheter includes a
filter and a fluid flow restrictor.

5. The infusion apparatus defined in claim 4 wherein the
flow restrictor comprises a length of glass capillary tubing.

6. The infusion apparatus defined in claim 4 wherein

said conduit also includes a mixing chamber downstream
from said flow restrictor; and

the other of said fluid outlets leads to said mixing
chamber, so that while a first fluid is being expelled from
said pumpable reservoir to said mixing chamber, a second
fluid introduced into said second passage segment will flow
to and be mixed in said mixing chamber with said first fluid
so that a fluid mixture will be conducted to the catheter.

7. The apparatus defined in clalm;l wherein said pumpable
infusate reservoir includes '

a collapsible 1nfusate chamber; and

neans for collap51ng the chamber to force infusate from
 the chamber through said conduit to said cathgter.

8. The apparatus defined in claim 7 wherein the collapsing
means comprise a two-phase fluid confined inside said housing
adjacent to said chamber, said fluid exerting sufficient
vapor pressure at physiological temperatures to collapse said
chamber.
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9. The apparatus defined in claim 1 wherein said housing is
generally circular and said catheter exits said housing
substantially tangentially.

10. The apparatus defined in claim 1 and further including

a second catheter, said second catheter exiting said
housing substantially tangentially and collinearly to said
catheter; and

means for conducting fluid from the other of said fluid
outlets to said second catheter.

11. The apparatus defined in claim 1 whereln said pumpable
infusate reservoir comprises

rigid manifold means inside the housing;

a collapsible metal bellows capsule having an open end
mounted to the manifold means, the opp051te end of the
capsule being closed; and

means in the housing for collapsing the bellows capsule.

12. The apparatus defined in claim 11 wherein

said passage, said outlets and at least a portion of
said conduit are formed in said manifold means; and

said needle stop, -septa and catheter are all mounted to

said manifold means adjacent to the open end of said bellows
capsule.

13. The apparatus defined in claim 12 wherein the open end of
the bellows capsule is recessed into a circular groove with
an open edge formed in said manifold means.

14. 1Implantable infusion apparatus comprising:
a hermetically sealed housing;

a passage into said housing;
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needle stop means at the end of said passage inside said
housing; ' ' -

a first needle-penetrable, self-sealing septum mounted
inlsaid passage at a selected spacing from said needle stop
means; , ,

a second septum mounted in said pasSage at a selected
spacing from said first septum thereby to divide said passage
into a first segment extending between said needle stop means
and said first septum and a second aligned segment extending
between said first septum’ and said second septum;

first and second fluid outlets from said first and
second passage segments; , a

a pumpable infusate reservoir inside said housing in
fluid communication with one of said fluid outlets, said
reservoir including rigid manifold means inside the housing,
means defining a circular groove with an open edge in said
manifold means, a collapsible metal bellows capsule-having an
open end recessed into said groove, the opposite end of said
capsule being closed, and means for mounting said bellows
open end to said manifold means, said'ﬁounting means
comprising a bracket including an annular body having an
inner edge seated in said groove and a cylindrical flange
having a free edge extending from the periphery of said body
to the open edge of said groove, .

the inner edge of said body being connected by
continuous weld to the open end of said bellows
capsule and

the free'edge of said flange being connectedrby a
continuous weld to said open edge of said groove in
the manifold means,

means in said housing for collapsing the bellows
capsule; : , '

a catheter extending from the housing for conducting
fluid from said apparatus to an infusion site, and
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a conduit in said housing for conducting fluid from said
reservoir to said catheter, said passage, said outlets and at
least a portion of said conduit being formed in said manifold
means, and said needle stop, septa and catheter all being
mounted to said manifold means adjacent to the open end of
said bellows capsule.

15. Implantable infusion apparatus comprising:

a hermetically sealed housing;

a passage into said housing;

needle stop means at the end of said passage inside said
housing; [

a first needle-penetrable, self-sealing septum mounted in
said passage at a selected spacing from said needle stop
means;

a second septum mounted in said passage at a selected
spacing from said first septum thereby to divide said passage
into a first segment extending between said needle stop means
and said first septum and a second aligned segment extendlng
between said first septum and said second septum;

first and second fluid outlets from said first and second
passage segments;

a pumpable infusate reservoir inside said housing in
fluid communication with one of said fluigd outlets, said
reservoir including rigid manifold means inside the housing,
means defining a circular groove with one open edge in said
manifold means, a collapsible metal bellows capsule having an
open end recessed into said groove, the opposite end of the
capsule being closed, and means for mounting said bellows
open end to said manifold means at said-groove;

means in the housing for collapsing the bellows capsule;

a catheter extending from the housing for conducting
fluid from said apparatus to an infusion site,

said manifold means being disk-shaped and
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said circular groove being located eccentric to the
circular periphery of eaid manifold means so that the groove
is displaced away from said catheter,

and a conduit in said housing for conducting fluid from
said reservoir to said catheter, said passage, said outlets
and at least a portion of said conduit being formed in said
manifold means and said needle stop, septa and catheter all
being mounted to said manifold means adjacent to the open end
of said bellows capsule. ' '

16. The apparatus defined in claim 1 and further including
flow check means for preventing fluid flow from said other of
said fluid outlets to said second passage segment.

17. Implantable infusion apparatus comprising

~ a rigid manifold having opposite first and second
surfaces and a pronounced outwardly projecting mesa
positioned at or near the center of said second surface away
from the periphery thereof, said mesaihaving a central
perpendicular axis;

a collapsible fluid-tight infusate chamber having a
clcsed end and an open end;

means for mounting the chamber open end in a flULd -tight
manner to the manifold first surface opposite said mesa;

a self-sealing inlet port in said manifold hesa, said
inlet port being accessible from the manifold second surface
at the top of said mesa; '

fluid conduit means extending between sald 1nlet port
and the interior of said chamber; and

a first outlet conduit communicating between said
manifold first surface inside said chamber and the manifold

periphery.

18. Implantable infusion apparatus comprising
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a rigid manifold having opposite first and second
surfaces and a central mesa at said second surface, said mesa
having a central perpendicular axis;

a collapsible fluid-tight infusate chamber having a
closed end and an open end;

means for mounting the chamber open end in a fluid- -tight
manner to the manifold first surface opposite said mesa;

a self-sealing inlet port in said manifold mesa, said
inlet port being accessible from the manifold second surface

at the top of said mesa; )
-. fluid conduit means extending between said inlet port -
and the interior of said chamber;

a first outlet conduit communicating between said
manifold first surface inside said chamber and the manlfold
periphery; '

a second self-sealing inlet port in said manifold mesa,
said second inlet port being in alignment along said axis
with said first inlet port and accessible from the manifold
second surface at the top of said mesa; and

a second outlet conduit in said manifold communicating
between said second inlet port and the periphery of said
manifold. |
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