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A CONTAINER FOR LIQUID ANAESTHETIC AGENT

This invention relates to a container for a liquid anaesthetic
agent, for supplying the agent to a sump of an anaesthetic
vaporiser, and to techniques for refilling the sump using the

contalner.

An anaesthetic agent is administered to a patient during
anaesthesia by means of an anaesthetic vaporiser. The agent 1s
supplied to the patient from a sump within the vaporiser as a

vapour, the agent being stored in the sump as a liquid.

-

systems for filling the sump of an anaesthetic vaporiliser with
anaesthetic agent are disclosed 1n GB-1193241 and GB-1394216.
These systems include a bottle in which the agent is supplied
to the operator of the vaporiser, and a flexible conduit which

can be mounted on the bottle opening by the operator, through

which the agent passes from the bottle into the vaporiser.

Known filling systems have the disadvantage that anaesthetic

agent can escape from the bottle after the bottle has been
opened and before the conduit 1is positioned on the bottle
opening. This disadvantage 1is becoming of 1ncreasing
significance as attention is given to the conditions to which

medical workers are exposed during their work.

The 'present invention provides a container for a liquid
anaesthetic agent which includes means for preventing loss of

anaesthetic agent from the container.
In one aspect, the invention provides a container for supplying
a liquid anaesthetic agent to an anaesthetic vaporiser, the

container comprising:

(a) a reservoir which contains a quantity of a liquid

anaesthetic agent;

1993
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(b) a valve which, when closed, prevents the flow of

—) -

the liquid agent from the reservolr;

(C) a tubular outlet through which the liquid can leave

the reservoir when the valve 1s open; and

(d) a sealing surface provided towards the free end of
the outlet extending around the perimeter thereof, for
forming a seal with a corresponding sealing surface

provided at an 1inlet to a vaporiser to which the

gl

anaesthetic agent is to be supplied.

The present invention has the advantage that 1t makes 1t
possible for anaesthetic agent to be sealed 1in a contalner
under controlled conditions, generally at a location remote
from that at which the agent 1is to be administered to a
patient, for example at the site at which the agent 1S
manufactured. The agent 1is then able to remain 1n the
container, and need not be exposed to atmosphere, at any time
prior to administration to a patient. This allows the
particular problem of the effect of anaesthetic agents on
operators of anaesthetic vaporiser equlipment, and on other
medical workers, arising from escaping agent at the time of

supply of the agent to a vaporiser to be solved.

The container of the present invention finds application 1n the
supply of anaesthetic agents such as 2-chloro-1,1,2-trifluoro-
methyl difluoromethyl ether (sold wunder the trade marks
Enflurane and Ethrane), l-bromo-1l-chloro-2,2,2-trifluoroethane
(Halothane and Fluothane) , l1-chloro-2,2,2-trifluorocethyl
difluoromethyl ether (Isoflurane and Forane) and fluoromethyl
2,2,2-trifluoro-1-(trifluoromethyl)ethyl ether (Sevoflurane).
The technique of the invention is particularly well suited to
the supply of volatile anaesthetic agents, for example agents
having a boiling points not more than about 5°C above ambient
temperature. An example of an agent which can be volatile
under certain conditions 1is 2-(difluoromethoxy)-1l,1,1,2-

tetrafluoroethane (sold under the trade marks Desflurane and
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Suprane). The problem of an anaesthetic agent escaping from a

WO 92/12752

container while 1t 1s beling supplied to a vaporiser 1s
particularly severe 1n the case of a volatile agent éince,
under relatively high temperature conditions (that 1s at
temperatures around or above the boiling point of the agent),
the agent within the reservolr 1n the container can be at
elevated pressure. Furthermore, anaesthetic agent contailned
within the sump of a vaporiser can be at elevated pressure, for
similar reasons. The refilling technique made possible by the
container of the present invention allows an anaesthetic agent
at elevated pressure within a contaliner to be supplied to the
sump of an anaesthetic vaporiser, containing the agent also at

elevated pressure, and to do so without leakage of the agent.

Preferably, the container 1includes means for forming a
connection between the container and a vaporiser to retain the
contalner on the vaporiser. Thilis can allow the seal between

the contalner and the vaporiser to withstand pressure within
elther or both of them, to which the seal is exposed when fluid

1s able to pass between them.

Preferably, the means for connecting the container to the
vaporiser comprises a formation which presents a surface facing
1n a direction substantially opposite to the direction in which
fluid passes out of the reservolr through the outlet. The
surface may be provided by, for example, a flange, or one or
more recesses. Preferably, the surface extends around the
entire perimeter of the container, so that the connection means
1s able to function 1rrespective of the rotational orientation

of the contailner.

The outlet may be arranged to recelive a conduit, for example
one which 1s mounted on an anaesthetic vaporiser, through which
the anaesthetilc agent can flow from the reservoir to the sump
in the vaporiser. In many cilrcumstances, however, 1t 1is
preferred that the ocutlet includes a condult which extends from

the reservoir, to engage, for example to be received in, an
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inlet on a vaporiser to provide a channel through which fluid
flows from the reservoir into the sump of a vaporiser. This
crrangement has the advantage that the conduit does not remain

On the vaporiser, where it might be liable to physical damage.

loads longitudinally, for example that it be made from =2

relatively undeformable material.

external or internal (in which case the body will be tubular)

surface.

Prererably, the valve comprises a plate member and an aperture
against which the plate member is forced to close the aperture
agalinst fluid flow through it, the plate member being forced

away from the aperture when a seal is made between the

container and a sump of a vaporiser.

The contailner may include an insert extending from the plate
member, through which force can be applied to the plate member
tO urge 1t away from the aperture to open the valve. The
insert and the plate member may be provided as an integral
part, for example as a result of g3 moulding operation. The
1nsert may define a plurality of chambers in the tubular
outlet, for flow c¢f 1liquid anaesthetic agent from the
reservolr, and for return flow of anaesthetic agent vapour into
the reservoir, respectively. The chambers may be cocaxial. In
another arrangement, the chambers may be defined by one or more
partitions which extend across the tube ©of the outlet, for

example by means of two partitions which extend across the
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conduit approximately perpendicularly to one another to defilne

four chambers.

The-valve and the outlet, with an outlet conduit 1f present,
may be attached to the reservoilr by a technique which seals the
attachment to prevent 1interference therewilth. For example,
they may be attached by crimping, or by means of a screw
threaded connection which might be sealed for example by means
of a plastic film which 1s caused to shrink onto the connection
by the application thereto of heat. The use of a permanent
attachment technique has the advantage that 1t 1s possible to
detect interference with the seal to the reservoir, which might
e associlated with for example contamination of the anaesthetic

agent contained within 1t.

The anaesthetic vaporiser to which anaesthetic agent might be
supplied from the container of the present 1nvention will
generally have at least one valve which, when closed, prevents
passage of fluid 1into and out of the sump. It will be
preferred at least for the sump to have a valve assoclated with
the inlet, which engages the outlet from the container when the

a seal between the two 1s formed. That valve may comprise a

plate member and an aperture against which the plate member 1is
forced to close the aperture against fluid flow through 1t, the
plate member being forced away from the aperture when a seal 1s
made between the contailner and the sump. This valve, l1ike the
valve on the contalner, may be opened by means of an 1nsert
extending from the plate member, through which force can be
applied to the plate member to urge 1t away from the aperture
to open the valve. When there are plate members 1n the valves
on the container and the sump, and both of the plate members
are to be moved by means of an 1nsert, they may be moved by a
single insert, or by a pair of 1nserts, each assoclated with a
respective one of the plate members, which act against one
another to cause the plate members to move and to open the

valves.
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Details of an anaesthetic vaporiser, and of filling systems

_6_

which comprise an anaesthetic vaporiser and a supply contailner
for an anaesthetic agent, are disclosed 1n WO-A-92/12753
entitled Fluid Delivery Systems, filed with the present
application and claiming priority from UK patent application
number 9101560.2. All subject matter disclosed 1n that
document 1is incorporated 1n the specification of the present

application by this reference to the document.

Embodiments of the present invention will now be described, by
way of example, with reference to the accompanying drawlngs, 1n

which:

Figure 1 1is a schematic cross-section a part of a
container for an anaesthetic agent, showling the outlet

from that contalner;

Figure 2 1s a schematic cross-section through the
container shown in Figure 1 connected to the 1inlet of a

SUmp ;

Figure 3 1is a schematic cross-section through another
embodiment of outlet from a container for an anaesthetic

agent;

_Figure 4 is an isometric view of an embodiment of conduilt
through which liquid can be supplied from the outlet from

the reservoir of the container to a sump; and

Figure 5 shows views of a bottle for an anaesthetic

agent, and an anaesthetic vaporiser to which the bottle

can be connected.

Referring to the drawings, Figure 1 shows a container 2 for an
anaesthetic agent, in the form of a bottle which provides a

reservoir within it for anaesthetic agent. The contalner 1is

United !‘“ "t';i':m it Office
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formed from glass, which is provided with a coating of plastic

-] -

film, which has the advantage that pieces of the material of
the bottle which arise from fracture, for example under
pressure from the anaesthetic vapour when the bottle 1s exposed
to elevated temperature, are retalned loosely connected to one
another. The outlet 4 from the reservolr 1s closed by means of
a valve assembly 6, which 1s attached to the outlet from the
reservoir in the container by means of a crimped ferrule. The
outlet is provided by a conduit 10, through which fluid 1is
supplied from the reservoir in the container 2. The aperture
12 into the conduit 10 at the end proximal to the reservoir 1s
closed by means of a moveable valve member 14. The wvalve
member can move between a closed position i1in which 1t closes
the aperture 12 and an open poéition as shown 1n Filgure 1. A
spring 16 acts to force the valve member 14 towards the closed

position. A cage 18 restricts movement of the valve member 14

in the open position.

A screw cap may be provided to close the bottle, to provide a
seal against egress of anaesthetic agent, liquid or vapour,
during transportation of the bottle. The cap may be provided
with a deformable seal within 1it, by which a seal can be made
to the bottle.

At the end remote from the container 2, the conduit 10 has an

O-ring 20 provided 1in a groove.

The conduit 10 has formed on its outer surface, towards the end
proximal to the reservoir, a circumferentially extending flange
22, which presents a surface facing 1in a direction
substantially opposite to the direction in which fluid passes

out of the reservoilr through the outlet.

Attached to the valve member 14 is a cylindrical partition 25
which extends through the conduit 10, coaxially with 1t. The
partition defines two coaxial chambers 26, 27 within the

conduit. The outer chamber 26 is for flow of fluid, generally

P 3t Office
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iiguid, from the reservolr 1in the container 2 1nto the sump of

WO 92/12752

™
—o—

a vaporiser, and the inner chamber 27 1s for flow of fluid,
whilich may be ligquid or vapour, 1n the return direction. A
deflector 28 can be provided towards the end of the partition
adjacent to the valve member, to divide the flows of fluid in
the two chambers, and ports 29 are provided through which fluid

can pass out ¢f the nner chamber 27.

Figure 2 shows the contalner 2 and valve assembly 6 depicted 1in

Figure 1 mounted on the 1inlet 30 of a sump contained withilin an
anaesthetic vaporiser 32. The 1nlet 30 has a valve 34 provided
wlithin 1t, which 1ncludes a valve member 42 which, when closed,
abuts the iower end (as shown) of the 1nlet conduit 10. In
thlis position, the valve 1s closed and prevents flow of fluid
petween the 1inlet condult and the sump. As shown 1n Figure 2,
the valve member 1s displaced from the end of the conduit 10,
against the force exerted by the fluid within the sump and
force exerted by a spring 44. The inlet 30 also includes a
cylindrical receptacle 38 for the conduit 10 on the container
valve assembly, and a cvlindrical partition 39 which extends
through the receptacle, coaxilially with 1t. The partition
defines two coaxlal chambers within the receptacle, which
communicate with the chambers 26, 27 defined by the partition

25 withln the nozzle 10. The 1nner chamber terminates at ports

—_

21 through which fluid can enter and leave that chamber.

Two passageways 43, 45 communicating wlth respective ones of
the ports 41 from the coaxial chambers within the receptacle,
allow flow of fluid between the sump within the vaporiser. The
first passageway 43 provides for flow of fluid, generally
li1guid, from the supply contalner into the sump, and the second

passageway 45 provides for flow of fluid 1n the return

direction.

J

Figure 3 shows a contalner Z for an anaesthetic agent, with an
outlet 4 which 1s closed by means of a valve assembly 6. The

valve assembly 1ncludes a conduilt 10 which 1is closed by means
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of a moveable valve member 14. The condult contains a

WO 92/12752

cylindrical partiticn 25 which divides the conduit 1nto two

coaxlal passageways. Access of fluid to the 1nner passageway

is galned vila ports 49.

The valve member 14 can move between a closed position 1n which
flanges 51, 3 close openings 55, 57 into the passageways 1n
the conduit 10, and an open posilition as shown in Figure 2. A
spring 16 acts to force the valve member 14 towards the closed
position, and a cage 18 restricts movement of the valve member

14 1n the open position.

Figure <a shows schematically a container 150 for an
anaesthetic agent and sump wilthin an anaesthetic vaporiser 152,
wlth a conduit 154 connecting them. The conduilt 1s divided
1nto two or more chambers, at least one of the chambers being
located above at least one other of the chambers. The conduit
extends from the vaporiser towards the supply container at an
angle of about 45° to the vertical. The lower chamber 156 of
the conduit contains liquid passing from the supply container
150 to the vaporiser 152. The upper conduit 158 provides a
path for flow of vapour from the sump to the supply container.
This makes 1t possible for vapour pressure between the two
containers 150, 152 to be equalised, and facilitates flow of

l11gquid from the supply contailner to the sump.

Figures 4b and 4c show a preferred conduit 1in different
orientations. Each conduilt has a circular cross section, and
contains an 1nsert made up of two partitions arranged
substantially perpendicularly to one anocther. The two
partitions divide the contailiner into four chambers. Whatever
the orientation cf the conduit, at least one of the chambers
wlll be located above at least one of the other chambers within

the conduilt, thus providing respective pathways for flow of

liquid and flow of wvapour.

Figures 3Sa to 5c show viliews of a contalner 202 for an
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anaesthetic agent under pressure, which 1s mounted on an inlet
204 to a sump in an anaesthetic vaporiser 205, for supply of

the agent from a reservoir in the container into the sump.

The reservoir in the container 202 1ncludes a valve assembly
206 which is clamped onto the mouth of the reservolir by means
of a ferrule 208, generally as described with reference to
Figure 1 above. The valve assembly includes a valve member
which, when the reservoir 1s not connected to the sump,
prevents escape of the agent from the reservoir. It also
includes a conduit 210 by which flow of the agent from the
reservolr 1s directed. An O-ring 212 and an outwardly
extending flange 213 are provided on the outer surface of the

condult towards 1ts free end.

The vaporiser 205 inclUdesenlihlet_214 for the free end of the
conduit 210 on the reservoir. A valve, with an 1insert for
opening that valvé and the valve on the reservolr, may be
provided for example similar to those components of the
vaporiser described with reference to Figure 2. The 1nlet
includes a receptacle 216 which contains a sealing surface on
its internal surface against which the O-ring 212 acts to form
a seal between the reservoir 1in the container and the
vaporiser. The inlet is mounted for rotation about an axis B-
B' on the housing 218 of the vaporiser (in which the pump 1s
located), and contains a conduit through which anaesthetic
agent entering the vaporiser from a contalner through the inlet
passes into the sump. The conduit has at the end proximal to
the housing an opening in its side wall which, together with an
opening into the sump, provide a valve by which flow of fluid
into the sump can be controlled. As a reéult, rotation of the
inlet about the axis B-B' will cause the valve provided by the

openings in the conduit and the sump to open.

The housing 218 has a guide 220 mounted on 1t for the rotation
of the 1inlet 204. The guilde has a key-hole shaped slot 222

provided in 1it, including a widened portion 224 at one end.
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The widened portion 1s able to receive the receptacle 216 in
it, the receptacle being urged outwardly from the body of the
inlet into the widened portion of the slot by means of a spring
226.. The inlet 1is prevented from rotating relative to the
housing of the vaporiser while the receptacle 1s so engaged 1n
the widened portion of the slot as a result of the side walls

of the slot engaging the sides of the receptacle.

The receptacle 216 can be caused to move against the force
exerted by the spring 226 by insertion of the free end of the
conduit 210, so as to free the receptacle for movement along
the slot 222 as the inlet is rotated relative to the vaporiser
housing. As the inlet 204 and the reservolir 1n the contailiner
202, whose conduit has been inserted 1into the 1inlet, are
rotated relative to the slot, the side walls of the slot 222
engage the flange provided on the free end of the conduit, and
retain the container engaged with the receptacle. This
prevents the container from belng forced away from the
receptacle when connection between them 1s exposed to elevated

pressure within the reservoilir in the container and the sump.

The axis B-B!' about which the inlet rotates relative to the
housing is preferably horizontal. It is particularly preferred
that the axis 1s arranged so that the 1nlet 1s moved upwardly
to open the valve 1into the sumnp. Preferably, a reservoir
engaging the inlet requires to be held in the raised (valve
open) position for the valve to remain open, so that the valve
is only open while an operator is present. If necessary, the
receptacle may be biassed towards the downward facing position,
for example by means of a spring which acts between the inlet

and the housing.
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We claim:

1. An anaesthetic agent container for supplying a liquid anaesthetic agent
to an anaesthetic vaporizer, the container comprising:

(a) a reservoir containing a quantity of a volatile liquid anaesthetic agent;

(b) a valve which, when closed, closes said reservoir and prevents the flow
of said volatile liquid anesthetic agent and vapor agent from the reservoir;

(¢) a tubular outlet having one passageway through which said volatile
liquid anesthetic agent can leave the reservoir and a second, separate passageway in
said tubular outlet through which vapor can enter the reservoir when the valve 1s open;

(d) a sealing surtace provided towards the free end of the outlet extending
around the perimeter thereof for forming a seal with a corresponding sealing surface
provided at an inlet to a vaporizer to which said anaesthetic agent is to be supplied;
and

(e) a formation formed on the outer surface of the tubular outlet which
presents a surface facing 1n a direction substantially opposite to the direction in which
agent passes out of the reservoir through the outlet for latching with a cooperating

surface provided at the inlet to the vaporizer to which the anaesthetic agent is to be

supplied.

2. A container as claimed 1n claim 1, in which the valve comprises a plate
member and an aperture against which the plate member is forced to close the
aperture against fluid flow through it, the plate member being forced away from the

aperture when a seal 1s made between the container and the sump of a vaporiser to

which anaesthetic agent is to be supplied.

3. A container as claimed 1n claim 1 or claim 2, which includes an insert
extending from the plate member, through which force can be applied to the plate

member to urge 1t away from the aperture to open the valve.
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4, A container as claimed in any one of the preceding claims 1-3, in
which the insert defines a plurality of chambers in the tubular outlet, for flow of liquid

anaesthetic agent from the reservoir, and for return flow of anaesthetic agent vapour

into the reservoir, respectively.

5. A container 1s claimed in any one of the preceding claims 1-4, in which

the said chambers are coaxial.

6. A container as claimed 1n claim 1, in which the outlet comprises a

conduit which extends from the reservoir and which is rigid.

7. A container as claimed in any one of the preceding claims 1-6, in

which the sealing surface is provided on an outer surface of the conduit.

8. A container as claimed 1n any one of the preceding claims 1-7, in

which the sealing surface is provided by a deformable O-ring.

9. A container as claimed in claim 1, in which there is included a cap

which can be applied to the outlet from the reservoir to close the outlet.

10.  An anaesthetic agent container for supplying a liquid anaesthetic agent
to the sump of an anaesthetic vaporizer, the container comprising;:

(a) a closed reservoir containing a quantity of a volatile liquid anaesthetic
agent;

(b) a valve which, when closed, prevents the flow of said volatile liquid
anaesthetic agent and vapor agent from said reservoir, said valve comprising a plate

member and an aperture against which said plate member is forced to close said

aperture against the tlow of said volatile liquid anaesthetic and vapor agent

----------
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therethrough, said plate member being spring-biased to the closed position and being
movable to the open position by a member extending from the anaesthetic
Vaporizer;

(¢) a tubular outlet through which said volatile liquid anaesthetic agent can
leave the reservoir when the valve is open;

(d) a sealing surface on the tubular outlet located towards the free end of
the outlet for forming a seal with a corresponding sealing surface provided at an inlet
to a vaporizer; and

(e) an 1nsert within the tubular outlet and extending from the plate
member, said insert defining a plurality of separate chambers in the tubular outlet for
flow of said volatile liquid anaesthetic agent from said reservoir, and for return flow

of anaesthetic agent vapour into said reservoir, respectively.

11. A container as claimed in claim 10, in which the said chambers are

coaxial.

12. An anaesthetic agent container as defined in claim 10 or claim 11,

wherein said sealing surface forms a pressure tight seal with the corresponding sealing

surface provided at an inlet to a vaporizer.

3. An anaesthetic agent container as defined in any one of the preceding
claims 10-12, wherein said insert extends from said plate in the direction in which

liquid agent passes out of the reservoir through said tubular outlet.

14. An anaesthetic agent container for supplying a liquid anaesthetic agent

to an anaesthetic vaporizer, the container comprising:

(a) a closed reservoir containing a quantity of a volatile liquid anaesthetic

agent,
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(b) a valve which, when closed, prevents the flow of said volatile liquid
anaesthetic agent and vapor agent from said reservoir:;

(¢) a tubular outlet through which said volatile liquid anaesthetic agent can
leave said reservoir and vapor can enter said reservoir when said valve is open;

(d) a sealing surface provided towards the free end of said tubular outlet
extending around the perimeter thereof for forming a seal with a corresponding
sealing surface provided at an inlet to a vaporizer to which said volatile liquid
anaesthetic agent is to be supplied; and

(e) means for forming a connection between said container and a vaporizer
to retain said container on the vaporizer, said means comprising a formation formed
on the outer surface of said tubular outlet which presents a surface facing in a
direction substantially opposite to the direction in which said volatile liquid
anaesthetic agent passes out of said reservoir through said outlet for latching with a

cooperating surface provided at the inlet to the vaporizer to which said volatile liquid

anaesthetic agent is to be supplied.

15.  An anaesthetic agent container as claimed in claim 14 in which the

formation comprises a flange which extends at least partially around the perimeter of

the container.
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