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1. claims: 1-24

A flexible diaphragm for use in a reciprocating diaphragm
pump, diaphragm configured to be interposed between the
pumping chamber wall and the control chamber wall, the
diaphragm comprising:a peripheral bead arranged to locate
the diaphragm between the first rigid body and the second
rigid body;a diaphragm body having a curved, semi-spheroid
or domed shape, the diaphragm body configured to generally
conform to a curved inner surface of the pumping chamber
wall or a curved inner surface of the control chamber wall,
and the diaphragm body having a pumping side arranged to
face the inner surface of the pumping chamber wall and an
opposing control side arranged to face the inner surface of
the control chamber wall;a transition region between the
bead and the diaphragm body, the transition region arranged
to be pinched or clamped between a clamping region of the
first rigid body and an opposing clamping region of the
second rigid body;wherein the diaphragm is pre-formed or
molded with its control side having a convex shape, such
that any elastic tension in the diaphragm is reduced when
the control side of the diaphragm body assumes a convex
shape when positioned in the diaphragm pump.

2. claims: 25-66

A system for controlling fluid flow in a hemodialysis
apparatus comprising:a dialysate pump configured to receive
a fluid from a dialysate outlet of the dialyzer;a
reciprocating diaphragm-based blood pump configured to
deliver blood from an extracorporeal blood circuit to a
blood inlet of the dialyzer, a pumping chamber of the blood
pump separated from a control chamber of the blood pump by a
flexible diaphragm, the control chamber configured to
transmit positive or negative pressure to operate the
diaphragm;a pressure sensor configured to measure pressure
in the control chamber of the blood pump;a controller
configured to receive information from the pressure sensor,
and configured to control the delivery of pressure to the
control chamber of the blood pump;wherein the controller is
configured to cause the application of a time-varying
pressure waveform on the blood pump diaphragm during a
fill-stroke of the blood pump, and to monitor a pressure
variation in the control chamber measured by the pressure
sensor, and wherein a magnitude of the measured pressure
variation that deviates from a pre-determined value causes
the controller to initiate a procedure to pause or stop the
dialysate pump.
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