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BREATHING SYSTEM FOR ANAESTHESIA MACHINE

TECHNICAL FIELD

[0001] The present disclosure relates to a kind of mechanical equipment, and in

particular to a breathing system for anesthesia machine.

BACKGROUND

[0002] During use of an anesthesia machine, it is likely that water condensate is
produced inside the breathing system due to the moisture caused by the breath of a
patient and the effect of soda lime. The water condensate should be discharged as
much as possible, in order to prevent from the production of bacteria. In addition,
excessive water condensate inside the breathing system can adversely affect the
performance and accuracy of measurement sensors, such as gas flow sensors and
oxygen concentration sensors. Furthermore, water condensed in the breathing

system can increase flow resistance and patient’s work of breathing.

[0003] An efficient way to remove water condensate in the breathing system is to
allow the water condensate to drain and collect in a collecting reservoir or cup at a
low position of the breathing system. This solution is low cost and allows a simple
approach to collect, and quickly, and regularly, remove water condensate. However
if the user forgets to do this, the condensate water will stay inside the respiratory

system and the generation of bacteria will be more likely to take place.

[0004] Another way to remove moisture from the breathing system is through a
tubular heat and moisture exchanger to condense the moisture into water
condensate. This is expensive and goes against the miniaturization of the equipment.
Similar to the water collecting cup, the tubular heat and moisture exchanger needs
to be emptied regularly. Accordingly, it is necessary to provide a novel breathing
system for an anesthesia machine, in order to discharge the water condensate

therein effectively.

SUMMARY

[0005] The exemplary embodiment of the present disclosure provides a

breathing system for an anesthesia machine, which comprises an operation mode
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switch, a CO. canister, a bellows, a patient inspiratory branch and a patient
expiratory branch. The operation mode switch comprises a vent communicating with
the patient inspiratory branch, a vent communicating with the patient expiratory
branch, a vent communicating with the bellows, and a vent communicating with the
CO:q canister. The CO: canister is positioned below the operation mode switch, so

as to collect the water flowing through the operation mode switch.

[0006] Other features and aspects will become apparent through the following

detailed description, drawings, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present disclosure can be understood better in light of the following
description of exemplary embodiments of the present disclosure with reference to

the accompanying drawings, in which:

[0008] Figures 1, 3, 5 and 7 are structural views of a breathing system of an

anesthesia machine according to an embodiment of the present disclosure;
[0009] Figure 2 is an enlarged view of part A in Figure 1;
[0010] Figure 4 is an enlarged view of part B in Figure 3;
[0011] Figure 6 is an enlarged view of part C in Figure 5.

DETAILED DESCRIPTION

[0012] Hereinafter, a detailed description will be given for preferred
embodiments of the present utility model. It should be pointed out that in the detailed
description of the embodiments, for simplicity and conciseness, it is impossible for
the Description to describe all the features of the practical embodiments in details. It
should be understood that in the process of a practical implementation of any
embodiment, just as in the process of an engineering project or a designing project,
in order to achieve a specific goal of the developer and in order to satisfy some
system-related or business-related constraints, a variety of decisions will usually be
made, which will also be varied from one embodiment to another. In addition, it can
also be understood that although the effort made in such developing process may
be complex and time-consuming, some variations such as on design, manufacture

and production on the basis of the technical contents disclosed in the disclosure are
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just customary technical means in the art for those of ordinary skilled in the art
relating to the contents disclosed in the present utility model, which should not be

regarded as insufficient disclosure of the present utility model.

[0013] Unless defined otherwise, all the technical or scientific terms used in the
Claims and the Description should have the same meanings as commonly
understood by one of ordinary skilled in the art to which the present utility model
belongs. The terms "first”, "second” and the like in the Description and the Claims do
not mean any sequential order, number or importance, but are only used for
distinguishing different components. The terms “a”, “an” and the like do not denote a
limitation of quantity, but denote the existence of at least one. The terms

"comprises”, "comprising”, “includes”, “including” and the like mean that the element
or object in front of the "comprises”, "comprising”, “includes” and “including” cover
the elements or objects and their equivalents illustrated following the "comprises”,
"comprising”, “includes” and ‘“including”, but do not exclude other elements or
objects. The term “coupled” or “connected” or the like is not limited to being
connected physically or mechanically, nor limited to being connected directly or

indirectly.

[0014] Figures 1, 3, 5 and 7 are structural views of a breathing system of an
anesthesia machine according to an embodiment of the present disclosure; Figure 2
is an enlarged view of part A in Figure 1; Figure 4 is an enlarged view of part B in
Figure 3; Figure 6 is an enlarged view of part C in Figure 5. Figures 1, 2 show an
inspiratory branch of the breathing system for the anesthesia machine. Figures 3, 4
show an expiratory branch of the breathing system for the anesthesia machine.
Figures 5, 6 show a passage from a bellow to a CO: canister, and Figure 7 shows a
passage from an operation mode switch to an manual bag hose. As shown in
Figures 1-7, the breathing system for the anesthesia machine includes an operation
mode switch 10, a CO2 canister 20, a bellows 30, a patient inspiratory branch 51

and a patient expiratory branch 54.

[0015] One skilled in the art shall understand that the operation mode switch 10
is used for controlling the switching between the automatic operation mode and the
manual operation mode; the CO: canister 20 is used for absorbing CO» from the gas
exhaled by the patient; the bellows 30 is used for delivering the fresh gas through

the operation mode switch 10 to the patient inspiratory branch 51 when the patient is
3
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inhaling, and the patient expiratory branch 54 is used for discharging the gas

exhaled by the patient through the operation mode switch 10 and the bellows 30.

[0016] The CO:2 canister 20 is disposed at the bottom of the breathing system for
the anesthesia machine, so as to be able to collect the condensate water produced
in the breathing system (e.g. water in the bellows 30 and the operation mode switch
10).

[0017] The operation mode switch 10 includes a vent 11 communicating with the
patient inspiratory branch 51, a vent communicating with the CO:2 canister 20, a vent
13 communicating with the bellow 30, and a vent 14 communicating with the patient

expiratory branch 54.

[0018] The CO: canister 20 is positioned below the operation mode switch 10,

so as to collect the water flowing through the operation mode switch 10.

[0019] The CO:2 canister 20 is provided below the operation mode switch 10, and
the operation mode switch 10 communicates with the patient inspiratory branch 51,
the bellows 30, the patient expiratory branch 54, and further the CO. canister 20,
such that the water flowing from the bellows 30, the patient inspiratory branch 51
and the patient expiratory branch 54 toward the operation mode switch 10, can

finally flow into the CO:2 canister 20.

[0020] For example, as shown in Figures 2, 4, and 6, the condensate water
generated in the breathing system for the anesthesia machine and flowing into the
operation mode switch 10 (including the condensate water produced in the operation
mode switch 10 and flowing from the bellows 30, the patient inspiratory branch 51
and the patient expiratory branch 54 into the operation mode switch 10) may flow
under gravity, to the vent at the bottom of the operation mode switch 10, and further

flow into the CO2 canister 20.

[0021] In this way, the condensate water in the breathing system for the
anesthesia machine can be discharged effectively, and the generation of bacteria
can be prevented. Moreover, when a user replaces the soda lime within the CO2
canister 20, the water retained in the CO_ canister 20 may be dumped at the same

time. This does not produce additional cost and eliminates the need for special
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water collecting cups which may be forgotten to be emptied and thereby leaving

condensate water in the breathing system.

[0022] Optionally, in an embodiment of the present disclosure, in order to
facilitate the water to flow smoothly toward the CO2 canister at different positions of
the operation mode switch 10, the vent communicating the operation mode switch
10 with the CO:z canister 20 includes a first vent and a second vent, such as the

vents 12a and 12b shown in Figure 5.

[0023] Optionally, there is a top-to-bottom water passage in the operation mode
switch 10 between the vent 13 communicating with the bellows 30 and the vent
communicating with the CO» canister 20. Through the top-to-bottom water passage,
the water in the bellows 30 and the operation mode switch 10 is able to flow more

smoothly into the CO2 canister without water detours.

[0024] For example, the direction of the arrow in Fig. 6 is, in an embodiment, the
flowing direction of condensate water in the water passage between the vents 13
and 12b.

[0025] It can be seen from the direction of the arrow in Fig. 6, the top-to-bottom
water passage may be stepped. The top-to-bottom water passage above may be
designed to be other forms, provided that the forms avoid water detours and

conform to the structure of the operation mode switch itself.

[0026] Optionally, the vent communicating with the CO: canister 20 is
particularly disposed at the bottom of the operation mode switch 10, such that the
CO:2 canister 20 is able to collect effectively the water flowing through the operation
mode switch 10. In other embodiments, for instance, the vents 12a and 12b are
disposed at sides like the lower-left corner or the lower-right corner, of the operation

mode switch 10.

[0027] Further, the vent 13 communicating with the bellows 30 is disposed at the
top of the operation mode switch 10, such that the water in the bellows 30 is able to
flow into the operation mode switch 10, and into the CO:z canister 20 through the

operation mode switch 10.
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[0028] As shown in Figure 2, the vent 12a is close to the patient inspiratory
branch 51. As shown in Figure 4, the vent 12b is close to the patient expiratory
branch 54. As shown in Figure 6, in the embodiment of the present disclosure, the

water in the bellows 30 flows into the CO2 canister 20 via the vent 12b.

[0029] The expressions “the vent 12a is close to the patient inspiratory branch
51” and “the vent 12b is close to the patient expiratory branch 54” mean that
comparing the patient inspiratory branch 51 with the patient expiratory branch 54,
the vent 12a is closer to the patient inspiratory branch 51 and the vent 12b is closer
to the patient expiratory branch 54; or mean that comparing the vent 11
communicating with the patient inspiratory branch 51 with the vent 14
communicating with the patient expiratory branch 54, the vent 12a is closer to the

vent 11 while the vent 12b is closer to the vent 14.

[0030] The breathing system for the anesthesia machine of the present
disclosure further includes a first gas flow sensor 41 provided in the patient
inspiratory branch 51 and a second gas flow sensor 44 provided in the patient

expiratory branch 54.

[0031] The patient inspiratory branch 51 is particularly provided with an inhaling
valve 60 for opening and closing the patient inspiratory branch 51, and the patient
expiratory branch 54 is provided with an exhaling valve 70 for opening and closing

the patient expiratory branch 54.

[0032] As shown in Figure 2, the first gas flow sensor 41 is provided at one end
of the patient inspiratory branch 51 communicating with the operation mode switch
10. The operation mode switch 10 has a water passage from the first gas flow
sensor 41 to the vent 12a of the operation mode switch 10, that is, as shown by the
arrow in the right direction in Figure 2, the water passage from the right of the first
gas flow sensor 41 to the vent 12a, and finally to the CO2 canister 20. In the patient
inspiratory branch 51, there is a water passage from the first gas flow sensor 41 to
the end of the patient inspiratory branch 51 not communicating with the operation
mode switch 10, that is, as shown by the arrow in the left direction in Figure 2, the
water passage from the left of the first gas flow sensor 41 to one end of the patient
inspiratory branch 51 away from the vent 11, and finally to the patient inhaling hose

(not shown).
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[0033] As shown in Figure 4, the second gas flow sensor 44 is provided at one
end of the patient expiratory branch 54 communicating with the operation mode
switch 10. The operation mode switch 10 has a water passage from the second gas
flow sensor 44 to the vent 12b of the operation mode switch 10, that is, as shown by
the arrow in the left direction in Figure 4, the water passage from the left of the
second gas flow sensor 44 to the vent 12b, and finally to the CO2 canister 20. In the
patient expiratory branch 54, there is a water passage from the second gas flow
sensor 44 to the end of the patient expiratory branch 54 not communicating with the
operation mode switch 10, that is, as shown by the arrow in the right direction in
Figure 4, the water passage from the right of the second gas flow sensor 44 to one
end of the patient expiratory branch 54 away from the operation mode switch 10,

and finally to the patient exhaling hose (not shown).

[0034] In the aforementioned design way, both the gas flow sensors may be
provided on the highest level of the two water flowing direction (for example, the two
water passages at the right and left sides of the first gas flow sensor 41 in Figure 2,
and the two water passages at the right and left sides of the second gas flow sensor
44 in Figure 4), such that the condensate water at the gas flow sensors may flow
respectively in two opposite directions, into the patient breathing hose or the CO:2
canister 20, and further it may be discharged via the patient breathing hose or the
CO:2 canister, so as to avoid the impact of the accumulated water near the gas flow

sensor on the very gas flow sensor.

[0035] In addition, it can be seen from Figures 2 and 4 that in the embodiment of
the present disclosure, both the water passage from the first gas flow sensor 41 to
the vent 12a of the operation mode switch 10, and the water passage from the
second gas flow sensor 44 to the vent 12b of the operation mode switch 10 are
stepped from the above to the below, which is beneficial to provide direct water

drainage.

[0036] Further, the first gas flow sensor 41 has a membrane 41a and the second
gas flow sensor 44 has a membrane 44a, and each of the membrane 41a and the
membrane 44a does not contact with the inner wall at the bottom of the patient
inspiratory branch 51 and the patient expiratory branch 54 respectively.
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[0037] In this way, the problem of incorrect measured results of the gas flow
sensor caused by the contact and interference of its valve with water, can be

avoided.

[0038] As shown in Figures 1-4, owing to that the first gas flow sensor 41 is
provided at one end of the patient inspiratory branch 51 communicating with the
operation mode switch 10, the second gas flow sensor 44 is provided at one end of
the patient expiratory branch 54 communicating with the operation mode switch 10,
and in the embodiment of the present disclosure, the vents 11 and 14
communicating with the patient inspiratory branch 51 and the patient expiratory
branch 54 are disposed at sides of the operation mode switch 10, hence the impact
of the water flowing downwards from the top of the operation mode switch 10 on the

gas flow sensors can be avoided.

[0039] The breathing system for the anesthesia machine of the present
disclosure further includes an oxygen concentration sensor 80, which communicates
with the operation mode switch 10 and the patient inspiratory branch 51, and is
higher in position than the operation mode switch 10 and the patient inspiratory
branch 51. In this way, the problem of incorrect measured results of the oxygen
concentration sensor 80 caused by the condensate water in the breathing system for

the anesthesia machine, can be avoided.

[0040] Optionally, as shown in Figure 7, the operation mode switch 10 may
further include a vent 15 communicating with an manual breathing bag connected by
a gas hose (not shown). The skilled in the art shall understand that this hose is used
for communicating with the manual breathing bag for providing the patient with gas
available for patient inhaling when the operation mode switch 10 is switched into a
manual bag ventilation mode. The above-mentioned vent 15 is particularly disposed
at the bottom of the operation mode switch 10, such that the manual bag hose is
able to collect the water flowing from the operation mode switch 10. The arrow in
Figure 7 is, in an embodiment, the direction of the condensate water flowing through
the operation mode switch 10 to the vent 15 (finally flowing to the manual bag hose

and discharged therefrom).

[0041] As a result, in the manual mode, a portion of the water in the anesthesia

machine may still flow through the vent 12a or 12b to the CO: canister 20, and

8
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another portion of the water may, under gravity, flow through the vent 15 and into
the manual bag hose, and finally be discharged from the manual bag hose. In this
way, the condensate water can be effectively discharged from the respiratory
system for anesthesia machine, the generation of bacteria will be avoided, no

additional cost is produced and no water collecting cup is needed.

[0042] Although some exemplary embodiments have been described as
mentioned above, it should be understood that various modifications may still be
made. For example, if the described techniques are carried out in different orders,
and/or if the components of the described system, architecture, device or circuit are
combined in different ways and/or replaced or supplemented by additional
components or equivalents thereof, proper results can still be achieved. Accordingly,

other embodiments are also falling within the protection scope of the claims.



WO 2016/164597 PCT/US2016/026470

What is claimed is:

1. A breathing system for an anesthesia machine, comprising an operation
mode switch, a CO:2 canister, a bellows, a patient inspiratory branch and a patient
expiratory branch, wherein the operation mode switch comprises a vent
communicating with the patient inspiratory branch, a vent communicating with the
patient expiratory branch, a vent communicating with the bellows, and a vent
communicating with the CO:2 canister, and the CO: canister is positioned below the
operation mode switch, so as to collect the water flowing through the operation
mode switch.

2. The breathing system according to Claim 1, wherein there is a top-to-bottom
water passage in the operation mode switch from the vent communicating with the

bellows to the vent communicating with the CO» canister.

3. The breathing system according to Claim 2, wherein the top-to-bottom water

passage is stepped.

4. The breathing system according to Claim 1, wherein the vent communicating
with the CO» canister is disposed at the bottom of the operation mode switch, such
that the CO: canister is able to collect the water flowing through the operation mode

switch.

5. The breathing system according to Claim 4, wherein the vent communicating
with the bellows is disposed at the top of the operation mode switch, such that the
water in the bellows is able to flow into the operation mode switch, and into the CO>

canister through the operation mode switch.

6. The breathing system according to Claim 5, wherein the vent communicating
with the CO_ canister comprises a first vent close to the patient inspiratory branch
and a second vent close to the patient expiratory branch, the water in the bellows

flows into the GOz canister via the second vent.

7. The breathing system according to Claim 6, wherein it further comprises a
first gas flow sensor provided in the patient inspiratory branch and a second gas flow
sensor provided in the patient expiratory branch, wherein the first gas flow sensor is

provided at one end of the patient inspiratory branch communicating with the

10
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operation mode switch, the operation mode switch has a water passage from the
first gas flow sensor to the first vent of the operation mode switch, and the patient
inspiratory branch has a water passage from the first gas flow sensor to the end of
the patient inspiratory branch not communicating with the operation mode switch;
the second gas flow sensor is provided at one end of the patient expiratory branch
communicating with the operation mode switch, the operation mode switch has a
water passage from the second gas flow sensor to the second vent of the operation
mode switch, and the patient expiratory branch has a water passage from the
second gas flow sensor to the end of the patient expiratory branch not

communicating with the operation mode switch.

8. The breathing system according to Claim 7, wherein both the vents
communicating with the patient inspiratory branch and the patient expiratory branch

are disposed at sides of the operation mode switch.

9. The breathing system according to Claim 7, wherein both the water passage
from the first gas flow sensor to the first vent of the operation mode switch, and the
water passage from the second gas flow sensor to the second vent of the operation

mode switch are stepped top-to-bottom water passages.

10. The breathing system according to any one of Claims 1-9, wherein the
operation mode switch further includes a vent communicating with an manual bag
hose, which vent is disposed at the bottom of the operation mode switch, such that
the manual bag hose is able to collect the water flowing from the operation mode

switch.

11



WO 2016/164597

PCT/US2016/026470

117

30

&, 1/0

ST frm /- 12a

20

SUBSTITUTE SHEET (RULE 26)



WO 2016/164597 PCT/US2016/026470

2[7

SUBSTITUTE SHEET (RULE 26)



WO 2016/164597 PCT/US2016/026470

3/7

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2016/164597 PCT/US2016/026470

477

SUBSTITUTE SHEET (RULE 26)



WO 2016/164597 PCT/US2016/026470

SI7

AT

104 —

12b-4.

SUBSTITUTE SHEET (RULE 26)



WO 2016/164597 PCT/US2016/026470

6/7

/f
B
AR RIS

—-12b

FIG. 6

SUBSTITUTE SHEET (RULE 26)



WO 2016/164597 PCT/US2016/026470

717

10~

FIG. 7

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2016/026470

A. CLASSIFICATION OF SUBJECT MATTER
A61M 16/00(2006.01)i, A61M 16/08(2006.01)i, A61M 16/22(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61IM 16/00; A6IM 16/12; A61B 5/08; C25D 5/34; A61M 16/22; A6IM 15/00; A61M 16/08

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: breathing, inspiratory, expiratory, anesthesia, water remove, vent

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2009-0165785 A1 (ZHANG, H. et al.) 02 July 2009 1-10
See abstract; claims 1-9.

A US 2007-0051367 A1 (MASHAK, J. N. et al.) 08 March 2007 1-10
See abstract; claims 1-10.

A US 6619289 Bl (MASHAK, J. N.) 16 September 2003 1-10
See abstract; claims 1-17.

A US 2011-0197889 A1 (LAHDE, N. et al.) 18 August 2011 1-10
See abstract; claims 21-30.

A US 5299579 A (GEDEON, A. et al.) 05 April 1994 1-10
See abstract; claims 1-20.

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
18 July 2016 (18.07.2016) 18 July 2016 (18.07.2016)
Name and mailing address of the [SA/KR Authorized officer
International Application Division
¢ Korean Intellectual Property Office Han, Inho

189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

inb;imile No. +82-42-481-8578 Telephone No. +82-42-481-3362

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2016/026470
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2009-0165785 Al 02/07/2009 US 8176914 B2 15/05/2012
US 2007-0051367 Al 08/03/2007 US 7591267 B2 22/09/2009
US 6619289 Bl 16/09/2003 EP 1230943 A2 14/08/2002
EP 1230943 A3 18/09/2002
EP 1230943 B1 09/06/2004
US 2011-0197889 Al 18/08/2011 None
US 5299579 A 05/04/1994 EP 0502053 Al 09/09/1992
EP 0502053 B1 29/03/1995
WO 91-07912 Al 13/06/1991

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

