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(57) Abstract: A fluid control system for delivery of a liquid includes a pneumatic drive that incorporates a linear actuator to effect
known volume changes in a gas reservoir. The gas reservoir is in fluid communication with a gas-side reservoir that is separated
from a fluid-side reservoir by a flexible membrane. Movement of the linear actuator effects positive or negative volume differences
on the gas in the gas-side reservoir, resulting in a decrease or increase in pressure of the gas that is transmitted to the fluid-side reser -
voir to draw tluid, primarily liquid, in from a source or deliver liquid out to a sink. In another aspect, a mechanism is provided for
the detection and elimination of air bubbles in the fluid path.
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Group I: Claims 1-7 are directed toward a fluid control system for delivery of a fluid.

Group II: Claims 8-11 are directed toward a process for determining presence of air in an infusion of fluid from a fluid source to a liquid
sink.
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-+**-Continued from Box No. Ill - Observations where unity of invention is lacking-***-

The inventions listed as Groups I-Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
-include a pneumatic drive in communication with the gas-side chamber to provide known incremental positive or negative volume
changes that cause positive or negative pressure changes in the gas-side chamber, and wherein said pressure changes in the gas-side
chamber are communicated to the fluid-side chamber via the flexible membrane; and an air elimination mechanism comprising
hydrophobic filter comprising a first side disposed in communication with the fluid-side chamber, and a second side disposed in
communication with a one-way valve, the hydrophobic filter blocking flow of liquid therethrough and allowing passage of air therethrough,
which are not present in Group Il; the special technical features of Group Il include determining volumes of fluid in the fluid-side chamber
from incremental changes in volume of the gas reservoir and the gas-side chamber and any connecting dead space by an ideal gas law
relationship, wherein P1V1=P2V2 | wherein P1 and P2 are pressures measured at two times before and after volume changes and V1
and V2 are volumes at the two times, which are not present in Group |.

The common technical features of Groups | and |l are a fluid source; a fluid/liquid sink; and a chamber comprising a fluid-side chamber
and a gas-side chamber, the fluid- side chamber and the gas-side chamber separated by a flexible membrane.

These common technical features are disclosed by US 2011/0028937 A1 to Powers, et al. (hereinafter Powers). Powers discloses a fluid
source (fluid from fluid source flows through inlets 5 or 6 and enters the chamber 19; figure 1b; paragraphs [0028], [(0041]); a fluidAiquid
sink (fluid travels to the patient (fluid sink) connection through the outlet 8; figure 1b; paragraph [0028]); and a chamber comprising a
fluid-side chamber (26; figure 5a; paragraph [0043]) and a gas-side chamber (27; figure 5a; paragraph [0042]), the fluid- side chamber
and the gas-side chamber separated by a fiexible membrane (25; figure 5a; paragraph [0042]).

Since the common technical features are previously disclosed by the Powers reference, the common features are not special and so
Groups | and I lack unity.

The inventions listed as Groups I-Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
include a pneumatic drive in communication with the gas-side chamber to provide known incremental positive or negative volume
changes that cause positive or negative pressure changes in the gas-side chamber, and wherein said pressure changes in the gas-side
chamber are communicated to the fluid-side chamber via the flexible membrane; and an air elimination mechanism comprising
hydrophobic filter comprising a first side disposed in communication with the fluid-side chamber, and a second side disposed in
communication with a one-way valve, the hydrophobic filter blocking flow of liquid therethrough and allowing passage of air therethrough,
which are not present in Group Il; the special technical features of Group |l include determining volumes of fluid in the fluid-side chamber
from incremental changes in volume of the gas reservoir and the gas-side chamber and any connecting dead space by an ideal gas law
relationship, wherein P1V1=P2V2 , wherein P1 and P2 are pressures measured at two times before and after volume changes and V1
and V2 are volumes at the two times, which are not present in Group |.

The common technical features of Groups | and |l are a fluid source; a fluidiquid sink; and a chamber comprising a fluid-side chamber
and a gas-side chamber, the fluid- side chamber and the gas-side chamber separated by a flexible membrane.

These common technical features are disclosed by US 2011/0028937 A1 to Powers, et al. (hereinafter Powers). Powers discloses a fluid
source (fluid from fluid source flows through inlets 5 or 6 and enters the chamber 19; figure 1b; paragraphs [0028], [0041]); a fluid/fiquid
sink (fluid travels to the patient (fluid sink) connection through the outlet 8; figure 1b; paragraph [0028]); and a chamber comprising a
fluid-side chamber (26; figure 5a; paragraph [0043]) and a gas-side chamber (27; figure 5a; paragraph [0042]), the fluid- side chamber
and the gas-side chamber separated by a flexible membrane (25; figure 5a; paragraph [0042]).

Since the common technical features are previously disclosed by the Powers reference, the common features are not special and so
Groups | and Il lack unity. ‘
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