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ADAPTERS
TECHNICAL FIELD
[0001] The present disclosure generally relates to the field
of adapters
BACKGROUND
[0002] Luer Taper is a standardized system of small-scale

fluid fittings used for making leak-free connections between
a female-taper fitting and its mating male part on medical and
laboratory instrument. Key features of Luer connectors are
defined in the ISO 594 standards.

[0003] The standard Luers are currently being used univer-
sally in most medical device categories and applications.
However, with the proliferation of medical devices fitted with
Luer connectors, and the reports of patient death or injury
arising from misconnections, new ISO standard 80369-1 and
80369-2 requiring different connectors for different catego-
ries of medical devices was developed.

SUMMARY

[0004] The present disclosure relates to adapters, for use in
arespiratory gas sampling system, configured to interconnect
standard Luer device connectors with connectors confirming
with the new ISO 80369-1 and ISO 80369-2 standards.
[0005] For the vast majority of connectors the transfer to
the new connector standard will mostly affect constituents of
the consumable type. However, in the field of breath moni-
toring systems, the connectors are found on medical devices
and systems that have an average life of several years in
hospitals and other medical settings and as such present a
major barrier to the changeover process. Returning the medi-
cal devices to the manufacturer in order to change the device
connector is expensive, time consuming and in some cases
even infeasible due to the anticipated new, larger, required
dimensions.

[0006] The adapters disclosed herein, may be configured to
interconnect a device connector, such as a standard Luer, of a
medical device and a tube connector, conforming to the new
ISO standard. The adapters include: a first end having a stan-
dard female Luer connector; and a second end having a pri-
mary Luer male connector, in the form of a tapered cone,
including a secondary female section extending from a top
distal part of the primary Luer male connector back towards a
proximal part thereof.

[0007] Advantageously, the adapters may also include an
identification system configured to ensure activation of the
medical device only when the tube connector is properly
connected to the adapter. This may prevent operation of a
medical device when no constituent is connected or even
when a correct constituent is improperly connected, thereby
reducing damage to sensitive parts of the instrument as well
as incorrect readings.

[0008] According to some embodiments, the adapters may
be configured to be permanently fixed to the medical device.
This assures that the purpose of the new standard, i.e. avoid-
ing misconnections of improper constituents to the wrong
medical device, is not negated.

[0009] Certain embodiments of the present disclosure may
include some, all, or none of the above advantages. One or
more technical advantages may be readily apparent to those
skilled in the art from the figures, descriptions and claims
included herein. Moreover, while specific advantages have
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been enumerated above, various embodiments may include
all, some or none of the enumerated advantages.

[0010] According to some embodiments, there is provided
an adapter configured to interconnect a device connector of a
medical device and a tube connector. According to some
embodiments, the adapter includes a first end having a female
Luer connector, a second end including a primary Luer male
connector and at least one light transmitting element. Accord-
ing to some embodiments, the primary Luer male connector
has a form of a tapered cone and including a secondary female
section extending from a top distal part of the primary Luer
male connector back towards a proximal part thereof.
[0011] According to some embodiments, the adaptor is
configured to ensure activation of said medical device only
when the tube connector is properly connected to the adapter.
[0012] According to some embodiments, the at least one
light transmitting element includes at least one LED posi-
tioned on an end face of the first end of the adapter.

[0013] According to some embodiments, the adapter fur-
ther includes an electrical circuit and a power source con-
nected to the electrical circuit, wherein the electrical circuit is
normally open, such that no voltage is supplied to the LED
and no light emitted therefrom.

[0014] According to some embodiments, the primary Luer
male connector includes at least two conducting strips posi-
tioned on the secondary female section thereof.

[0015] According to some embodiments, the tube connec-
tor is a female Luer connector having a secondary male sec-
tion, the secondary male section including a second conduc-
tive element configured to close the electrical circuit by
closing a circuit with the at least two conducting strips and to
ignite the LED, when the tube connector is connected to the
adapter. According to some embodiments, the LED is posi-
tioned such that light emitted from the LED, can be detected
by a connection system of the medical device.

[0016] According to some embodiments, the at least one
light transmitting element includes a reflective surface.
According to some embodiments, light reflected by the
reflective surface can be detected by a connection system of
the medical device.

[0017] According to some embodiments, the adapter
includes a liquid crystal display (LLCD) positioned in front of
the reflective surface on an end face of the first end of the
adapter. According to some embodiments, the LCD is nor-
mally switched off.

[0018] According to some embodiments, the LCD includes
parallel polarizers, such that when the LCD is switched off
light emitted on the LCD will be blocked from passing there-
through and from reaching the reflective surface.

[0019] According to some embodiments, the adapter
includes an electrical circuit, and a power source connected to
the electrical circuit; wherein the electrical circuit is a nor-
mally open such that no voltage is supplied to the LCD.
[0020] According to some embodiments, the primary Luer
male connector includes at least two conducting strips posi-
tioned on the secondary female section thereof.

[0021] According to some embodiments, the tube connec-
tor is a female Luer connector having a secondary male sec-
tion, the secondary male section including a second conduc-
tive element configured to close the electrical circuit by
closing a circuit with he at least two conductive strips and to
switch on the LCD, wherein when the LCD is switched on
light emitted on the LCD will pass therethrough and reach the
reflective region.
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[0022] According to some embodiments, the adapter
includes a shutter arranged in front of the reflective surface,
such that light emitted on the shutter will be blocked from
passing therethrough and from reaching the reflective sur-
face.

[0023] According to some embodiments, the adapter
includes a shaft, arranged such that when the tube connector
is connected to the adapter, the shaft will be pushed and the
shutter be opened.

[0024] According to some embodiments, the at least one
light transmitting element includes at least one light transmit-
ting media. According to some embodiments, the light trans-
mitting media is configured to transmit light emitted from the
tube connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Examples illustrative of embodiments are described
below with reference to figures attached hereto. In the figures,
identical structures, elements or parts that appear in more than
one figure are generally labeled with a same numeral in all the
figures in which they appear. Alternatively, elements or parts
that appear in more than one figure may be labeled with
different numerals in the different figures in which they
appear. Dimensions of components and features shown in the
figures are generally chosen for convenience and clarity of
presentation and are not necessarily shown in scale. The
figures are listed below.

[0026] FIG. 1A schematically illustrates an adaptor con-
nected to a medical device, according to some embodiments;
[0027] FIG. 1B schematically illustrates an adaptor con-
nected to a medical device and a sampling tube, according to
some embodiments;

[0028] FIG. 2A schematically illustrates an adapter com-
prising a light source, according to some embodiments;
[0029] FIG. 2B schematically illustrates the adapter of FIG.
2A, interconnecting between a device connector conforming
to ISO 594 and a tube connector conforming to ISO standard
80369-1 and ISO 80369-2, according to some embodiments;
[0030] FIG. 3A schematically illustrates an adapter com-
prising a reflective surface and a liquid crystal display (LCD),
according to some embodiments;

[0031] FIG. 3B schematically illustrates the adapter of FIG.
3 A, interconnecting between a device connector conforming
to ISO 594 and a tube connector conforming to ISO standard
80369-1, according to some embodiments;

[0032] FIG. 4A schematically illustrates an adapter com-
prising a reflective surface and a shutter, according to some
embodiments;

[0033] FIG.4B schematically illustrates the adapter of FIG.
4 A, interconnecting between a device connector conforming
to ISO 594 and a tube connector conforming to ISO standard
80369-1 and ISO 80369-2, according to some embodiments;
[0034] FIG. 5A schematically illustrates an adapter com-
prising a light transmitting media, according to some embodi-
ments;

[0035] FIG. 5B schematically illustrates the adapter of FIG.
5A, interconnecting between a device connector conforming
to ISO 594 and a tube connector conforming to ISO standard
80369-1 and ISO 80369-2, according to some embodiments;

DETAILED DESCRIPTION

[0036] In the following description, various aspects of the
disclosure will be described. For the purpose of explanation,
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specific configurations and details are set forth in order to
provide a thorough understanding of the different aspects of
the disclosure. However, it will also be apparent to one skilled
in the art that the disclosure may be practiced without specific
details being presented herein. Furthermore, well-known fea-
tures may be omitted or simplified in order not to obscure the
disclosure.

[0037] Thereis provided, according to some embodiments,
an adapter configured to interconnect a male Luer connector,
conforming to the ISO 594 standard, and a female Luer con-
nector conforming to the new ISO standards 80369-1 and
80369-2; “Small-bore connectors for liquids and gases in
healthcare applications™ and “Connectors for breathing sys-
tems and driving gases applications”, respectively.

[0038] According to some embodiments, the Luer connec-
tor conforming to the ISO 594 standard is a device connector.
As used herein the term “device connector” may refer to an
input connector or a socket of a device, such as a medical
device.

[0039] According to some embodiments, the connector
conforming to the new ISO standards 80369-1 and 80369-2 is
a tube connector. As used herein the term “tube connector”
may refer to the connector molded on or otherwise attached to
a constituent, such as but not limited to a breath sampling
tube.

[0040] As used herein the term “constituent” may refer to
cannulas, sampling tubes and any other constituent used in
breathing systems. According to some embodiments, the con-
stituent is a breath sampling tube.

[0041] According to some embodiments, the adapter
includes a first end (device end), for example the end config-
ured to connect with a device connector of a medical device,
such as but not limited to a capnograph. According to some
embodiments, the first end may include a female Luer con-
nector conforming to the ISO 594 standard (also referred to
herein as a standard Luer connector). Alternatively, the first
end may include a male Luer connector conforming to the
ISO 594 standard.

[0042] According to some embodiments, the adapter may
further include a second end (tube end) having a primary Luer
male connector conforming to the new ISO standards
80369-1 and 80369-2. The primary Luer male connector may
have a secondary female section extending from a top distal
part of the primary Luer male connector back towards a
proximal part thereof. Alternatively, the second end may have
a primary Luer female connector conforming to the new ISO
standards 80369-1 and 80369-2. The primary Luer female
connector may, at its deepest point, invert back into a second-
ary male section. According to some embodiments, the sec-
ond end may be configured to connect to a tube connector.
[0043] According to some embodiments, the first end of the
adapter including a female Luer connector conforming to the
ISO 594 standard is smaller than the second end of the adapter
including a primary Luer male connector conforming to the
new ISO standards 80369-1 and 80369-2. According to some
embodiments, the adaptor is cone shaped having a gradually
decreasing diameter. Alternatively, the adaptor may include
an indentation at the first end thereof accommodating the
smaller diameter of the Luer connector conforming to the ISO
594 standard.

[0044] According to some embodiments, the primary Luer
male connector is configured to connect with a tube connector
conforming to the ISO standards 80369-1 and 2. According to
some embodiments, the tube connector is a primary Luer
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female connector having a form of a tapered cone, which at its
deepest point, inverts back into a secondary male section (also
conforming to the above standard). It is understood to one of
ordinary skill in the art that when the primary Luer male
connector and the primary Luer female connector mate with
each other, the secondary male section is at least partially
inserted into the secondary female section.

[0045] According to some embodiments, the primary Luer
male connector at the second end of the adapter may include
an inner fluid flow channel extending along its length from a
proximal end thereof to, and in fluid flow connection with, the
secondary female section and further to, and in fluid flow
connection with, the inner fluid flow channel of the standard
Luer female connector at the first end of the adapter. Such
configuration of the adapter may facilitate undisturbed flow
of breath samples from the breath sampling tube through the
connector and further to the medical device for measure-
ments. Hence, the adapter disclosed herein facilitates accu-
rate breath sampling with high waveform fidelity and mini-
mal delays in rise time (time required to achieve a rise from
10% to 90% of the final CO, concentration).

[0046] Itisunderstood to one of ordinary skill in the art that
any combination of connectors on the adapter are applicable
and as such fall within the scope of the disclosure. For
example, the first end may include a standard female Luer
connector and the second end a primary Luer male connector
with a secondary female section. Alternatively, the first end
may include a standard female Luer connector and the second
end a primary Luer female connector with a secondary male
section. Alternatively, the first end may include a standard
male Luer connector and the second end a primary Luer male
connector with a secondary female section. Alternatively, the
first end may include a standard male Luer connector and the
second end a primary Luer female connector with a second-
ary male section.

[0047] According to some embodiments, the adapter is
configured to be permanently fixed to the device connector.
According to some embodiments, the term “permanently
fixed” may refer to an adapter which is provided separately
from the device, but once connected is no longer detachable.
Alternatively, the term “permanently fixed” may refer to an
adapter which is provided separately from the device, but
once connected requires a unique procedure to be detached,
different from regular attachment/detachment of Luer con-
nectors. According to some embodiments, detachment of the
adapter from the device connector may trigger an alarm. It is
understood that such essentially permanent attachment of the
adapter to the medical device serves to ensure that the guiding
principles of safety and prevention of misconnection pro-
vided by the new ISO standard 80369-1 and 80369-1 are not
compromised.

[0048] According to some embodiments, there is provided
herein a medical device and adapted configured to intercon-
nect between the device and a sampling tube, such that the
device will be activated (turned on) only when the adapter is
connected on one end thereofto the device and on another end
thereof to the sampling tube. When the adapter is connected
only to the device and not to the sampling tube the device will
not be activated and will remain turned off.

[0049] According to some embodiments, the adapter
includes a light transmitting element configured to transmit
light (for example, emit, reflect and/or transfer light) to the
device detector only when the adapter is connected on one
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end thereof to the device and on another end thereof to the
sampling tube. Thus, the device will only operate upon detec-
tion of the transmitted light.

[0050] According to some embodiments, the medical
device is configured to identify the proper connection of a
(sampling) tube connector to the other end of the adapter,
using a connection system (herein also referred to as a tube
connection system). According to some embodiments, proper
connection is identified when a correct tube connector
reaches a final position indicating that the connector is
entirely inserted into the adapter. According to some embodi-
ments, the medical device is actuated when the connector
reaches its final position in the adapter. Additionally or alter-
natively, according to some embodiments, proper connection
is identified when a correct tube connector reaches an inter-
mediate position indicating that the tube connector is partially
but sufficiently inserted into the adapter. It is understood by
one of ordinary skill in the art that sufficient connection may
refer to a connection in which the tube connector is inserted
adequately enough into the adapter to avoid leaks and mis-
readings, but does not necessarily require that the connector
reaches its final connection position. According to some
embodiments, the medical device is actuated when the con-
nector reaches such intermediate and sufficient connection. In
the hospital and emergency environment, the number of tasks
required and the limited time available, often create situations
where connectors are not mated securely and firmly. Though
the user is required to feel the positive feedback received
when the fittings are screwed on correctly, the conditions in
the medical environment often do not lend themselves for the
user to be sensitive to this feedback. This may result in regions
of increased diameters as well as leaks thereby negatively
influencing readings of the medical device, such as but not
limited to capnographic readings. On the other hand, emer-
gency situations may require hasty connection which may be
profoundly delayed if complete connection is required.
Advantageously, the adapter disclosed herein is configured to
facilitate the connection system of the medical device to
identify sufficient connection ensuring that the connector is
firmly secured in the adapter and that misreadings are avoided
while requiring a minimum connection time.

[0051] According to some embodiments, the medical
device includes at least one light detector, configured to detect
light emitted from or otherwise transmitted through the
adapter. According to some embodiments, the at least one
light detector is configured to detect light of a specific wave-
length and/or frequency. According to some embodiments,
the at least one detector is configured to only detect light that
is transmitted from the tube connector, while light, such as
scattered light from the environment, direct light from the
light source, and the like, is prevented from reaching the
optical detector. According to some embodiments, the con-
nection system may be configured to produce a signal based
on the detected light. For example, the connection system
may be configured to trigger the actuation of the medical
device when a light signal is detected. According to some
embodiments, the connection system may further include at
least one light source configured to transmit light toward the
device end of the adapter. According to some embodiments,
the at least one light source is only actuated when a consum-
able (e.g. a sampling tube) is connected to the adaptor.

[0052] According to some embodiments, the adapter may
include an identification system configured to identify a
proper connection of an appropriate tube connector to the
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adapter. For example, if the primary Luer female tube con-
nector is not properly connected to the primary Luer male
connector of the adapter, or if an improper tube connector is
inserted into the primary Luer male connector of the adapter,
no signal will be generated by the identification system and as
a result, the respiratory gas sampling (such as a capnograph)
and/or gas delivery device will not be activated and/or an alert
will be produced indicating the improper connection. For this
purpose, several methods can be used, for example, a method
which is based on identifying changes to an electric circuit by
either closing the circuit, changing its inductance or capaci-
tance or the resistance in part of it, etc. Alternatively, a method
which is based on detecting optical or magnetic changes can
also be applied. Hence, the signal generated by the identifi-
cation system may be optical, electronic, mechanical or any
other suitable signal, as further discussed hereinbelow. Each
possibility is a separate embodiment.

[0053] According to some embodiments, the adapter (and/
or the identification system) may include at least one light
transmitting element. According to some embodiments, the
light transmitting element may be positioned on an end face
of'the device end of the adapter. However other configurations
enabling light to reach the light detectors of the connection
system are also applicable and as such fall under the scope of
the present disclosure.

[0054] As used herein, the term “light transmitting ele-
ment” may refer to any element configured to transmit and/or
emit light toward the light detectors of the connection system.
Non-limiting examples of light transmitting elements include
light sources (lamps), reflective surfaces (configured to
reflect light impinging thereon back toward the light detec-
tors), light transmitting media (e.g. optical fibers), polarizers,
LCDs as well as any other element configured to generate,
pass on, or pass therethrough light. Each possibility is a
separate embodiment.

[0055] According to some embodiments, the light transmit-
ting element includes at least one light source. According to
some embodiments, the at least one light source may be a
light emitting diode (LED). However, other light sources or
lamps are also applicable and as such covered by the scope of
the present disclosure. According to some embodiments, the
at least one light source is arranged such that light emitted
from the light source can be detected by a connection system
of'the medical device. As a non-limiting example, the at least
one light source may be positioned on an end face of the first
end (device end) of the adapter. As used herein, the term at
least one light source may refer to 1, 2, 3, 4, 5 or more light
sources. Each possibility is a separate embodiment.

[0056] According to some embodiment, the adapter may
further include an electrical circuit connected to the at least
one light source. According to some embodiments, the
adapter may further include a power source connected to the
electrical circuit and configured to provide voltage to the at
least one light source. According to some embodiments, the
power source may be located in proximity to the light trans-
mitting element, however other configurations are likewise
applicable.

[0057] According to some embodiments, the electrical cir-
cuit is normally open, such that no voltage is supplied to the
at least one light source and no light emitted therefrom.
[0058] According to some embodiments, the primary Luer
male connector of the adapter may, optionally on the second-
ary female section thereof, include at least two first conduct-
ing elements arranged such that the electrical circuit remains
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open unless an additional conductive element is introduced
into the circuit. For example, the circuit may be closed when
a female Luer tube connector having a second conducting
element, optionally positioned on the secondary male section,
is properly connected to the adapter. According to some
embodiments, the at least two first conducting elements at
least two conductive strips located, for example, on the side
walls of the secondary female section. According to some
embodiments the at least two conductive elements are molded
on, embedded in or otherwise attached to the secondary
female section.

[0059] According to some embodiments, the second con-
ducting element of the tube connector may be a conducting
ring located on an outer circumference of the secondary male
section. Alternatively, the second conducting element may be
at least one conductive strip located, for example, on outer
walls or on an end face of the secondary female section.
According to some embodiments the conductive element is
molded on, embedded in or otherwise attached to the second-
ary female section. According to some embodiments, the
entire secondary male section, or parts thereof, may be con-
ductive. For example, the secondary female section of the
tube connector may be formed of a conductive material.
According to some embodiments, the conductive element
may thus be an integral part of secondary female section or
parts thereof.

[0060] According to some embodiments, when a female
Luer tube connector having a second conducting element is
connected to the primary Luer male connector of the adapter,
the electrical circuit is closed and thus voltage is supplied to
at least one light source. The light emitted from the light
source can be detected by the connection system of the medi-
cal device which may consequently be turned on.

[0061] According to some embodiments, the second end of
the adaptor (the tube end) may have a cover configured to
cover the primary Luer male connector or parts thereof, when
no tube connecter is connected to the adapter. As used herein
the term “cover” may refer to any element configured to cover
the tube end of the adapter when no tube connector is con-
nected. Non-limiting examples of suitable covers include
door, curtains, flaps as well as other suitable elements.
According to some embodiments, the cover may be spring
loaded such that it automatically covers the inlet of the second
connector when no tube connector is connected to the adap-
tor.

[0062] According to some embodiments, the cover may
include a conducting element. According to some embodi-
ments, the cover may be arranged such that in order to connect
a tube connector to the adapter, the cover must be turned or
otherwise moved away from the inlet of the second connector
of the adapter. According to some embodiments, when a
female Luer tube connector is connected to the primary Luer
male connector of the adapter, the conductive element on the
cover closes the electrical circuit and voltage is supplied to at
least one light source. The light emitted from the light source
can be detected by the connection system of the medical
device which may consequently be turned on.

[0063] Itisunderstood by oneofordinary skill in the art that
these configurations of the adapter may be utilized to ensure,
that when no tube connector and hence no constituent is
attached to the adapter, the electrical circuit remains open and
no light is emitted from the at least one light source. Accord-
ingly, no light signal is detected by the tube connection sys-
tem and the medical device is not actuated. This may ensure
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that on the one hand unnecessary wear of the medical device
is avoided and on the other hand unnecessary and environ-
mentally harmful waste of energy due to the excessive acti-
vation of the medical device is reduced.

[0064] It is further clear, that when no tube connector is
connected to the adapter, the identification system itself is in
a ‘power save’ mode, as the electrical circuit is open and the
at least one light source is turned off. Accordingly, the iden-
tification system is likewise configured to operate in a power
saving and environmentally safe manner.

[0065] According to some embodiments, the adapter (and/
or the identification system) may include a light transmitting
element having a reflective surface. According to some
embodiments, the reflective surface may be configured to
reflect light transmitted from at least one light source of the
medical device. According to some embodiments, the reflec-
tive surface may be arranged such that light emitted from the
reflective surface can be detected by the connection system of
the medical device. As a non-limiting example, the reflective
surface may be positioned on an end face of the first end
(device end) of the adapter. According to some embodiment
the reflective surface may be molded on, embedded in or
otherwise attached to the end face. According to some
embodiment the reflective surface may cover the entire end
face of the device end of the adapter. Alternatively, the reflec-
tive surface may cover part of the end face. According to some
embodiments, the reflective surface may include more than
one reflective element, such as 2, 3, 4 or more reflective
elements disposed at different circumferential positions of
the end face.

[0066] According to some embodiments, the adapter may
include a liquid crystal display (LCD). According to some
embodiments, LCD may be positioned in front of the reflec-
tive surface. As used herein the term “in front of”” may refer to
a configuration where the reflective surface is positioned on
the first end (device end) of the adapter and the LCD exter-
nally thereto, such that the reflective surface is located
between the end face of the adapter and the LCD. According
to some embodiment, the LCD and the reflective surface may
be located on an end face of the first end of the adapter in such
way that the LCD is positioned externally to the reflective
surface and nearer the device connecter. However, other con-
figuration which enable the establishment of an optical path
between the connection system of the medical device and the
LCD and the reflective surface are also applicable and as such
fall under the scope of this disclosure.

[0067] According to some embodiments, the LCD may
include a layer of liquid-crystal molecules aligned between
two polarizing, the axes of transmission of which may be
parallel or perpendicular to each other. When no voltage is
applied, the liquid crystal between the polarizing filters is
arranged such that the polarization direction of the light
impinging thereon is switched, such that light exiting the
liquid crystal will have a polarization direction perpendicular
to the polarization direction of the incident light. Hence, light
transmitted (for example from the at least one light source of
the medical device) will pass the first polarizer as polarized
light, change its polarization direction in the crystalline mate-
rial before reaching the second polarizer.

[0068] According to some embodiments, the LCD may
include parallel polarizers, such that when the LCD is
switched off and no voltage is supplied, light emitted on the
LCD will be blocked from passing the second (parallel ) polar-
izer and therefore from reaching the reflective surface. Alter-
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natively, the LCD may include perpendicular polarizers, such
that when the LCD is switched off and no voltage is supplied,
light emitted on the LCD will pass the first polarizer with a
first polarization direction, exit the liquid crystal with a sec-
ond polarization direction, essentially perpendicular to the
first polarization, enabling it to pass the second polarizing
element and thus be reflected by the reflective surface.

[0069] According to some embodiment, the adapter may
further include an electrical circuit connected to the LCD.
According to some embodiments, the adapter may further
include a power source connected to the electrical circuit and
configured to provide voltage to the at least one light source.

[0070] According to some embodiments, the electrical cir-
cuit may be normally open, such that no voltage is supplied to
the LCD. However, in some alternative configurations the
electrical surface may be normally closed.

[0071] According to some embodiments, the primary Luer
male connector of the adapter may, optionally on the second-
ary female section thereof, include at least two first conduct-
ing elements arranged such that the electrical circuit remains
open unless an additional conductive element is introduced
into the circuit. For example, the circuit may be closed when
a female Luer tube connector having a second conducting
element, optionally positioned on the secondary male section,
is properly connected to the adapter, as essentially described
above.

[0072] According to some embodiments, when a female
Luer tube connector having a second conducting element is
connected to the primary Luer male connector of the adapter,
the electrical circuit is closed and thus voltage is supplied to
the LCD. As a result thereof, the orientation of the liquid
crystal is altered, such that the polarization of the incident
light (light emitted from the light source and passed through
the first polarizer) is no longer rotated as it proceeds through
the liquid crystal layer. According to some embodiments,
when the LCD includes parallel polarizers, light emitted on
the ignited LCD will be able to pass both parallel polarizers
and be reflected by the reflective surface. The reflected light
can then be detected by the connection system of the medical
device which may consequently be turned on.

[0073] According to some embodiments, the second end of
the adaptor (the tube end) may have a cover configured to
cover the primary Luer male connector or parts thereof, when
no tube connecter is connected to the adapter, as essentially
described above. According to some embodiments, when a
female Luer tube connector is connected to the primary Luer
male connector of the adapter, the conductive element on the
cover closes the electrical circuit and voltage is supplied to the
LCD. Light emitted on the ignited LCD will then be able to
pass the LCD and be reflected by the reflective surface. The
reflected light can then be detected by the connection system
of'the medical device which may consequently be turned on.

[0074] Itis understood by one of ordinary skill in the art that
these configurations may be utilized to ensure, that when no
tube connector and hence no constituent is attached to the
adapter, the electrical circuit remains open, no voltage is
supplied to the LCD and therefore, light emitted on the LCD
will be blocked from passing therethrough and from reaching
the reflective surface. As no light is emitted from the reflective
surface, no signal is detected by the tube connection system
and the medical device is not actuated. This may ensure that
on the one hand unnecessary wear of the medical device is
avoided and on the other hand unnecessary and environmen-
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tally harmful waste of energy due to the excessive activation
of the medical device is reduced.

[0075] It is further clear, that when no tube connector is
connected to the adapter, the identification system itself is in
a ‘power save’ mode, as the electrical circuit is open and the
LCD is turned off. Accordingly, the identification system is
likewise configured to operate in a power saving and environ-
mentally safe manner.

[0076] According to some embodiments, the adapter may
include a shutter arranged in front of the reflective surface,
such that light emitted on the shutter will be blocked from
passing therethrough and from reaching the reflective sur-
face. As used herein, the term “in front of” may refer to a
configuration where the reflective surface is positioned on the
first end (device end) of the adapter and the shutter externally
thereto. According to some embodiment, the shutter and the
reflective surface may be located on an end face of the first
end of the adapter in such way that the shutter is positioned
externally to the reflective surface and nearer the device con-
necter. However, other configuration which enable the estab-
lishment of an optical path between the connection system of
the medical device and the shutter and the reflective surface
are also applicable and as such fall under the scope of this
disclosure.

[0077] According to some embodiments, the adapter may
further include a shaft, arranged such that when the tube
connector is connected to the adapter, the shaft will be pushed
and the shutter be opened. According to some embodiments,
the term “shaft” may refer to any element configured to open
the shutter. According to some embodiments, the shaft may
be replaced by a pushbutton a, a flex sensor, a spring or any
other suitable element configured to switch its position, con-
figuration or any other suitable property (e.g. resistance) and
as a consequence thereof, open the shutter. Each possibility is
a separate embodiment.

[0078] According to some embodiments, when light emit-
ted from the at least one light source of the medical device is
transmitted toward the reflective surface, when no tube con-
nector is attached, the shutter will block the light from reach-
ing the reflective surface and thus no light is reflected. How-
ever, when a tube connector is connecter is connected to the
adapter, it may push the shaft thereby opening the shutter.
Light emitted from the at least one light source of the medical
device may now reach the reflective surface, be reflected
therefrom and consequently be detected by the connection
system.

[0079] According to some embodiments, the tube connec-
tor may optionally include a protrusion configured to push on
the shaft when the tube connector is properly connected to the
adapter.

[0080] According to some embodiments, the second end of
the adaptor (the tube end) may have a cover configured to
cover the primary Luer male connector or parts thereof, when
no tube connecter is connected to the adapter. According to
some embodiments, the cover may be spring loaded such that
it automatically covers the inlet of the second connector when
no tube connector is connected to the adaptor.

[0081] According to some embodiments, the cover may be
arranged such that in order to connect a tube connector to the
adapter, the cover must be turned or otherwise moved away
from the inlet of the second connector of the adapter. Accord-
ing to some embodiments, when a female Luer tube connec-
tor is connected to the primary Luer male connector of the
adapter, the cover pushes on the shaft (or on the pushbutton)
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and consequently opens the shutter. Light emitted from the at
least one light source of the medical device may consequently
reach the reflective surface, be reflected therefrom and thus be
detected by the connection system.

[0082] According to some embodiments, the adapter (and/
or the identification system) may include a light transmitting
element having at least one light transmitting media config-
ured to transmit light emitted from a tube connector, con-
nected to the adapter, to the device connector, and conse-
quently to the connection system of the medical device.

[0083] According to some embodiments, the at least one
transmitting media may include 1, 2, 3, 4 or more transmitting
media. Each possibility is a separate embodiment.

[0084] According to some embodiments, the at least one
transmitting media may be light pipes, optical fibers, reflec-
tive coated cavities or any other suitable light transmitting
media.

[0085] According to some embodiments, the tube connec-
tor includes a reflective surface. According to some embodi-
ments light emitted from the at least one light source of the
medical device may be transmitted by the transmitting media
to the reflective surface of the tube connector. The light
reflected by the reflective surface of the tube connector may
then be transmitted by the transmitting media to the light
detector of the connection system.

[0086] According to some embodiments, the tube connec-
tor includes a light source such as but not limited to a LED.
According to some embodiments light emitted by the LED
may be transmitted by the transmitting media to the light
detector of the connection system.

[0087] According to some embodiments, the adapter may
include a reflective surface and a spring loaded insert config-
ured to push the reflective surface closer to the light detector
of'the connection system when a tube connector is connected
to the adapter. According to some embodiments, when no
tube connector is connected to the adaptor light emitted from
the at least one light source of the medical device may not
reach the reflective surface. Additionally or alternatively,
when no tube connector is connected to the adaptor, light
emitted by the reflective surface will not reach the light detec-
tor of the connection system. According to some embodi-
ments, when a tube connector is connected to the adaptor, the
spring loaded insert will push the reflective surface suffi-
ciently close to the light detector of the connection system for
the reflected light to be detected.

[0088] According to some embodiments, the adapter may
include a light source and a spring loaded insert configured to
push the light source closer to the light detector of the con-
nection system when a tube connector is connected to the
adapter. According to some embodiments, when no tube con-
nector is connected to the adaptor, light emitted by the light
source of the adapter will not reach the light detector of the
connection system. According to some embodiments, when a
tube connector is connected to the adaptor, the spring loaded
insert will push the light source sufficiently close to the light
detector of the connection system for the light emitted
thereby to be detected.

[0089] The principles, uses and implementations of the
teachings herein may be better understood with reference to
the accompanying description and figures. Upon perusal of
the description and figures present herein, one skilled in the
art is able to implement the teachings without undue effort or
experimentation.
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[0090] Before explaining at least one embodiment in detail,
it is to be understood that aspects of the embodiments are not
necessarily limited in their application to the details of con-
struction and the arrangement of the components and/or
methods set forth herein. Some embodiments may be prac-
ticed or carried out in various ways. The phraseology and
terminology employed herein are for descriptive purpose and
should not be regarded as limiting.

[0091] Reference is now made to FIGS. 1A and 1B, which
schematically illustrate an adapter connected to a medical
device only or to medical device and a sampling tube, respec-
tively.

[0092] Medical device 2 includes a device connector 20,
conforming to the ISO 594 standard, a connection system 25,
a light detector 27 and optionally a light source, such as light
source 23. Adaptor 10 has a female Luer connector 11, con-
forming to the ISO 594 standard and configured to connect to
device connector 20; and a primary Luer male connector 15
conforming to the new ISO 80369-1 and ISO 80369-2 stan-
dards and configured to connect to a tube connector 30 (FIG.
1B). Adaptor 10 further includes a light transmitting element
12, according to any of the embodiments described herein and
configured to ensure activation of medical device 2 only when
tube connector 30 (and hence a tube or other constituent) is
attached to adapter 10. When no tube connector is connected
to adapter 10, as in F1G. 1A, light transmitting element 12 will
not transmit light toward light detector 27 and medical device
2 will remain unactuated. When tube connector 30 is con-
nected to adapter 10, as in FIG. 1B, light transmitting element
12 will transmit light toward light detector 27, and medical
device 2 will be actuated.

[0093] Referenceis now madeto FIG. 2A, which schemati-
cally illustrates an adapter 100, according to some embodi-
ments. Adapter 100 includes a first end 101 (also termed the
tube end), configured to be connected to a tube connector,
conforming with the new ISO 80369-1 and ISO 80369-2
standards, such as but not limited to a tube connector of a
breath sampling tube (not shown); and a second end 102 (also
termed the device end), configured to be connected to a device
connector, conforming to the ISO 594 standard, such as but
not limited to a device connector of a capnograph (not
shown). Device end 102 includes a female Luer connector
110, conforming to the ISO 594 standard. Tube end 101
includes a connector 150 conforming to the new ISO 80369-1
and ISO 80369-2 standards. Connector 150 includes a pri-
mary Luer male connector 160, having a form of a tapered
cone. Primary Luer male connector 160 has a secondary
female section 170, extending from a top distal part 162 of
primary Luer male connector 160 back towards a proximal
part thereof. Adapter 100 further includes a (centralized)
inner fluid flow channel 155 extending along the length of
adapter 100.

[0094] Adapter 100 includes a light source 120, such as but
not limited to a LED. Light source 120 is positioned on an end
face 112 (covering part of or the entire end face 112) of female
Luer connector 110. However, other configurations enabling
an optical path between light source 120 and a connection
system (not shown) including one or more light detectors
configured to detect light emitted from light source 120 are
also applicable and as such fall under the scope of this dis-
closure. Light source 120 is a part of a normally open elec-
trical circuit, such that when no tube connector is attached to
adapter 100, light source 120 is turned off. Adapter 100 fur-
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ther includes a power source 135 connected to the electrical
circuit and configured to provide voltage to light source 120.
[0095] Adapter 100 further includes two conducting ele-
ments 175a and 17556 (here conducting strips positioned on
secondary female section 170 of primary Luer male connec-
tor 160). According to some embodiments, conducting ele-
ments 175a and 1755 are positioned on the inner circumfer-
ence of secondary female section 170. However, other
configurations are also applicable and as such fall under the
scope of the disclosure. Conducting elements 175a and 1756
are arranged such that when no tube connector is connected to
adapter 100, the electrical circuit is open and only introduc-
tion of an additional conducting element will close the elec-
trical circuit and thereby turn on light source 120, as further
explained hereinbelow.

[0096] Referenceis now made to FIG. 2B, which schemati-
cally illustrates adapter 100, as described in FIG. 2A, inter-
connecting between a standard Luer device connector 180,
conforming to the ISO 594 standard, and a tube connector 190
conforming to the ISO 80369-1 and ISO 80369-2 standards.
[0097] Adapter 100 includes a firstend 101 (also termed the
tube end), configured to be connected to tube connector 190,
conforming with the new ISO 80369-1 and ISO 80369-2
standards, and a second end 102 (also termed the device end),
configured to be connected to device connector 180, con-
forming to the ISO 594 standard. Device end 102 of adapter
100 includes a female Luer connector 110, conforming to the
ISO 594 standard; and tube end 101 includes a connector 150
conforming to the new ISO 80369-1 and ISO 80369-2 stan-
dards. Connector 150 includes primary Luer male connector
160, and secondary female section 170. Adapter 100 further
includes a (centralized) inner fluid flow channel 155 extend-
ing along its length of adapter 100. Thus, exhaled breath can
enter first end 101 of adapter 100, through connector 150
connected to a breath sampling tube 197 via tube connector
190. In adapter 100 breath can continue its flow through inner
fluid flow channel 155 to the medical device (e.g. the capno-
graph) through device connector 180 connected to female
Luer connector 110. It is understood by one of ordinary skill
in the art that only minor changes in diameter are incurred in
the flow path of breath through adapter 100 and intercon-
nected tube connector 190 and device connector 180, such
that negative effects on the rise time are largely avoided.
[0098] Adapter 100 includes a light source 120, such as but
not limited to a LED. Light source 120 is positioned on an end
face 112 (covering part of or the entire end face 112) of female
Luer connector 110. However, other configurations enabling
an optical path between light source 120 and a connection
(not shown) system including one or more light detectors
configured to detect light emitted from light source 120 are
also applicable and as such fall under the scope of this dis-
closure. Light source 120 is a part of a normally open elec-
trical circuit, such that when no tube connector is attached to
adapter 100, light source 120 is turned off Adapter 100 further
includes a power source 135 connected to the electrical circuit
and configured to provide voltage to light source 120.
[0099] Adapter 100 further includes two conducting ele-
ments 175a and 1755 (here two conducting strips positioned
on secondary female section 170 of primary Luer male con-
nector 160). According to some embodiments, conducting
elements 175a and 1755 are positioned on the inner circum-
ference of secondary female section 170. However, other
configurations are also applicable and as such fall under the
scope of the disclosure. Conducting elements 175a and 1756



US 2015/0265828 Al

are arranged such that when tube connector 190 having a
conductive secondary male section 195 (or having a second
conductive element disposed thereon) is sufficiently inserted
into adapter 100, conductive secondary male section 195
closes a circuit with conducting elements 175¢ and 1755
thereby turning on light source 120. The emitted light may
then be detected by a tube connection system of the medical
device (not shown) and in effect trigger actuation of the
medical device.

[0100] It is understood that conducting elements 175a and
1755 are arranged such that if tube connector 190 is not
adequately inserted into adapter 100 thus increasing the risk
of disconnection and misreadings, conductive secondary
male section 195 does not close a circuit with conducting
elements 1754 and 1755. In effect light source 120 remains
turned off and the medical device is not actuated. However,
according to some embodiments, complete connection may
not be required.

[0101] Referenceis now madeto FIG.3A, which schemati-
cally illustrates an adapter 200, according to some embodi-
ments. Adapter 200 includes a first end 201 (also termed the
tube end), configured to be connected to a tube connector,
conforming with the new ISO 80369-1 and ISO 80369-2
standards, such as but not limited to a tube connector of a
breath sampling tube (not shown); and a second end 202 (also
termed the device end), configured to be connected to a device
connector, conforming to the ISO 594 standard, such as but
not limited to a device connector of a capnograph (not
shown). Device end 202 includes a female Luer connector
210, conforming to the ISO 594 standard. Tube end 201
includes a connector 250 conforming to the new ISO 80369-1
and ISO 80369-2 standards. Connector 250 includes a pri-
mary Luer male connector 260, having a form of a tapered
cone. Primary Luer male connector 260 has a secondary
female section 270, extending from a top distal part 262 of
primary Luer male connector 260 back towards a proximal
part thereof. Adapter 200 further includes a (centralized)
inner fluid flow channel 255 extending along the length of
adapter 200.

[0102] Adapter 200 includes a reflective surface 220.
Reflective surface 220 is positioned on an end face 212 of
female Luer connector 210 (covering part or the entire of end
face 212). However, other configurations enabling an optical
path between reflective surface 220 and a connection system
(not shown) including one or more light detectors configured
to detect light reflected from reflective surface 220 are also
applicable and as such fall under the scope of this disclosure.
Adapter 200 further includes a liquid crystal display (LCD)
225 having two parallel polarizers, first polarizer 226 and
second polarizer 227, on opposite sides of crystalline material
228. LCD 225 is positioned externally to reflective surface
220 (proximal to device end 202) on end face 212. LCD 225
is part of a normally open electrical circuit, such that when no
tube connector is attached to adapter 200, LCD 225 is turned
off. Adapter 200 further includes a power source 235 con-
nected to the electrical circuit and configured to provide volt-
age to LCD 225.

[0103] Adapter 200 further includes a conducting element
275a and 275b (here two conducting strips positioned on
secondary female section 270 of primary Luer male connec-
tor 260). According to some embodiments, conducting ele-
ment 275a and 2755 are positioned on the inner circumfer-
ence of secondary female section 270. However, other
configurations are also applicable and as such fall under the
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scope of the disclosure. Conducting elements 275a and 2756
are arranged such that when no tube connector is connected to
adapter 200, the electrical circuit is open and only introduc-
tion of an additional conducting element will close the elec-
trical circuit and consequently turn on LCD 225, as further
explained hereinbelow.

[0104] Referenceis now made to FIG. 3B, which schemati-
cally illustrates adapter 200, as described in FIG. 3A, inter-
connecting between a Luer device connector 280, conform-
ing to the ISO 594 standard, and a tube connector 290
conforming to the ISO 80369-1 and ISO 80369-2 standards.

[0105] Adapter 200 includes a first end 201 (also termed the
tube end), configured to be connected to tube connector 290,
conforming with the new ISO 80369-1 and ISO 80369-2
standards, and a second end 202 (also termed the device end),
configured to be connected to device connector 280, con-
forming to the ISO 594 standard. Device end 202 of adapter
200 includes a female Luer connector 210, conforming to the
ISO 594 standard and tube end 201 includes a connector 250
conforming to the new ISO 80369-1 and ISO 80369-2 stan-
dards. Connector 250 includes primary Luer male connector
260, and secondary female section 270. Adapter 200 further
includes a (centralized) inner fluid flow channel 255 extend-
ing along the length of adapter 200. Thus, exhaled breath can
enter first end 201 of adapter 200, through connector 250
connected to a breath sampling tube 297 via tube connector
290. In adapter 200 breath can continue its flow through inner
fluid flow channel 255 and to the medical device (e.g. the
capnograph) through device connector 280 connected to
female Luer connector 210. It is understood by one of ordi-
nary skill in the art that only minor changes in diameter are
incurred in the flow path of breath through adapter 200 and
interconnected tube connector 290 and device connector 280,
such that negative effects on the rise time are largely avoided.

[0106] Adapter 200 includes a reflective surface 220.
Reflective surface 220 is positioned on an end face 212 (cov-
ering part of or the entire end face 212) of female Luer
connector 210. However, other configurations enabling an
optical path between reflective surface 220 and a connection
(not shown) system including one or more light detectors
configured to detect light reflected from reflective surface 220
are also applicable and as such fall under the scope of this
disclosure. Adapter 200 further includes a liquid crystal dis-
play (LCD) 225 having parallel polarizers and being posi-
tioned externally to reflective surface 220 (proximal to device
end 202) on end face 212 (or parts thereot). LCD 225 is part
of'a normally open electrical circuit, such that when no tube
connector is attached to adapter 200, LCD 225 is turned off
Adapter 200 further includes a power source 235 connected to
the electrical circuit and configured to provide voltage to
LCD 225.

[0107] Ineffect, light impinging on end face 212 (by one or
more light sources of the medical device) will be blocked by
LCD 225 having two parallel polarizers, first polarizer 226
and second polarizer 227, on opposite sides of crystalline
material 228. This since crystalline material 228 of LCD 225
will change the polarization direction of the impinging light
of a first polarization direction, acquired when passing
through first polarizer 226 of LCD 225, to a second polariza-
tion direction essentially perpendicular to the first polariza-
tion. Light having the second polarization direction will now
be blocked by second polarizer 227, parallel to first polarizer
226, and will therefore not reach reflective surface 220.
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[0108] Adapter 200 further includes two conducting ele-
ments 275a and 2756 (here two conducting strips) positioned
on secondary female section 270 of primary Luer male con-
nector 260. According to some embodiments, conducting
elements 275a and 2755 are positioned on the inner circum-
ference of secondary female section 270. However, other
configurations are also applicable and as such fall under the
scope of the disclosure. Conducting elements 275a and 2756
are arranged such that when tube connector 290 having a
conductive secondary male section 295 (or having a second
conductive element disposed thereon) is sufficiently inserted
into adapter 200, conductive secondary male section 295
closes a circuit with conducting elements 275¢ and 2755
thereby turning on LCD 225. In effect, light impinging on end
face 212 (by one or more light sources of the medical device)
will no longer be blocked by LCD 225 having parallel polar-
izers, 226 and 227, on opposite sides of crystalline material
228, since when voltage is supplied to LCD 225 crystalline
material 228 is rearranged such that the polarization direction
of light passing through crystalline material 228 remains
unchanged. Light passing first polarizer 226 will therefore
maintain its polarization direction when passing through
crystalline material 228 and will thus be able to pass through
second polarizer 227 and reach reflective surface 220. Light
reflected from reflective surface 220 can then be detected by
a tube connection system of the medical device (not shown)
and in effect trigger actuation of the medical device.

[0109] It is understood that conducting elements 275a and
275b are arranged such that if tube connector 290 is not
adequately inserted into adapter 200 thus increasing the risk
of disconnection and misreadings, conductive secondary
male section 295 does not close a circuit with conducting
elements 275a and 2755. In effect LCD 225 remains turned
off and the medical device is not actuated. However, accord-
ing to some embodiments, complete connection may not be
required.

[0110] Referenceis now madeto FIG.4A, which schemati-
cally illustrates an adapter 300, according to some embodi-
ments. Adapter 300 includes a first end 301 (also termed the
tube end), configured to be connected to a tube connector,
conforming with the new ISO 80369-1 and ISO 80369-2
standards, such as but not limited to a tube connector of a
breath sampling tube (not shown); and a second end 302 (also
termed the device end), configured to be connected to a device
connector, conforming to the ISO 594 standard, such as but
not limited to a device connector of a capnograph (not
shown). Device end 302 includes a female Luer connector
310, conforming to the ISO 594 standard. Tube end 301
includes a connector 350 conforming to the new ISO 80369-1
and ISO 80369-2 standards. Connector 350 includes a pri-
mary Luer male connector 360, having a form of a tapered
cone. Primary Luer male connector 360 has a secondary
female section 370, extending from a top distal part 362 of
primary Luer male connector 360 back towards a proximal
part thereof. Adapter 300 further includes a (centralized)
inner fluid flow channel 355 extending along the length of
adapter 300.

[0111] Adapter 300 includes a reflective surface 320.
Reflective surface 320 is positioned on an end face 312 (cov-
ering part of or the entire end face 312) of female Luer
connector 310. However, other configurations enabling an
optical path between reflective surface 320 and a connection
system (not shown) including one or more light detectors
configured to detect light reflected from reflective surface 320
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are also applicable and as such fall under the scope of this
disclosure. Adapter 300 further includes a shutter 330 posi-
tioned externally to reflective surface 320 (proximal to device
end 302) on end face 312 (or parts thereof). Shutter 330 is
normally closed, such that when no tube connector is attached
to adapter 300, light emitted on shutter 330 (by one or more
light sources of the medical device) will be blocked from
passing therethrough and from reaching reflective surface
320.

[0112] Adapter 300 further includes a shaft 377 (here posi-
tioned on secondary female section 370 of primary Luer male
connector 360). According to some embodiments, shaft 377
is positioned on the inner circumference of secondary female
section 370. However, other configurations are also appli-
cable and as such fall under the scope of the disclosure. Shaft
377 is arranged such that when no tube connector is con-
nected to adapter 300, shutter 330 is closed.

[0113] Referenceis now made to FIG. 4B, which schemati-
cally illustrates adapter 300, as described in FIG. 4A, inter-
connecting between a standard Luer device connector 380,
conforming to the ISO 594 standard, and a tube connector 390
conforming to the ISO 80369-1 and ISO 80369-2 standards.
[0114] Adapter 300 includes a firstend 301 (also termed the
tube end), configured to be connected to tube connector 390,
conforming with the new ISO 80369-1 and ISO 80369-2
standards, and a second end 302 (also termed the device end),
configured to be connected to device connector 380, con-
forming to the ISO 594 standard. Device end 302 of adapter
300 includes a female Luer connector 310, conforming to the
ISO 594 standard and tube end 301 includes a connector 350
conforming to the new ISO 80369-1 and ISO 80369-2 stan-
dards. Connector 350 includes primary Luer male connector
360, and secondary female section 370. Primary Luer male
connector 360 further includes a (centralized) inner fluid flow
channel 355 extending along the length of adapter 300. Thus,
exhaled breath can enter first end 301 of adapter 300, through
connector 350 connected to a breath sampling tube 397 via
tube connector 390. In adapter 300, breath can continue its
flow through inner fluid flow channel 355 to the medical
device (e.g. the capnograph) through device connector 380
connected to female Luer connector 310. It is understood by
one of ordinary skill in the art that only minor changes in
diameter are incurred in the flow path of breath through
adapter 300 and interconnected tube connector 390 and
device connector 380, such that negative effects on the rise
time are largely avoided.

[0115] Adapter 300 includes a reflective surface 320.
Reflective surface 320 is positioned on an end face 312 (cov-
ering part or the entire of end face 312) of female Luer
connector 310. However, other configurations enabling an
optical path between reflective surface 320 and a connection
(not shown) system including one or more light detectors
configured to detect light reflected from reflective surface 320
are also applicable and as such fall under the scope of this
disclosure. Adapter 300 further includes a shutter 330 posi-
tioned externally to reflective surface 320 (proximal to device
end 302) on end face 312. Shutter 330 is normally closed,
when no tube connector is attached to adapter 300. In effect,
light impinging on end face 312 (by one or more light sources
of the medical device) will be blocked by shutter 330.
[0116] Adapter 300 further includes a shaft 377 positioned
on secondary female section 370 of primary Luer male con-
nector 360. According to some embodiments, shaft 377 is
positioned on the inner circumference of secondary female
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section 370. However, other configurations are also appli-
cable and as such fall under the scope of the disclosure. Shaft
377 is arranged such that when tube connector 390, having a
protrusion 398 on secondary male section 395 thereof, is
sufficiently inserted into adapter 300, protrusion 398 pushes
on shaft 377 thereby mechanically opening shutter 330. In
effect, light impinging on end face 312 (by one or more light
sources of the medical device) will no longer be blocked by
shutter 330 and will therefore be able to reach reflective
surface 320. Light reflected from reflective surface 320 can
then be detected by a tube connection system of the medical
device (not shown) and in effect trigger actuation of the
medical device.

[0117] Itis understood that shaft 377 is arranged such that
if tube connector 390 is not adequately inserted into adapter
300 thus increasing the risk of disconnection and misread-
ings, shutter 330 is not opened. In effect no light is reflected
from reflective surface 320 and the medical device is not
actuated. However, according to some embodiments, com-
plete connection may not be required.

[0118] Referenceis now madeto FIG.5A, which schemati-
cally illustrates an adapter 400, according to some embodi-
ments. Adapter 400 includes a first end 401 (also termed the
tube end), configured to be connected to a tube connector,
conforming with the new ISO 80369-1 and ISO 80369-2
standards, such as but not limited to a tube connector of a
breath sampling tube (not shown); and a second end 402 (also
termed the device end), configured to be connected to a device
connector, conforming to the ISO 594 standard, such as but
not limited to a device connector of a capnograph (not
shown). Device end 402 includes a female Luer connector
410, conforming to the ISO 594 standard. Tube end 401
includes a connector 450 conforming to the new ISO 80369-1
and ISO 80369-2 standards. Connector 450 includes a pri-
mary Luer male connector 460, having a form of a tapered
cone. Primary Luer male connector 460 has a secondary
female section 470, extending from a top distal part 462 of
primary Luer male connector 460 back towards a proximal
part thereof. Adapter 400 further includes a (centralized)
inner fluid flow channel 455 extending along the length of
adapter 400.

[0119] Inner fluid flow channel 455 has a diameter of d1.
Only at a connection point between inner fluid flow channel
455 and secondary female section 470, the internal diameter
is increased to form a neck 457, having an internal diameter
d2, wherein d2 is larger than d1. In this manner, when gases
flow from the breath sampling tube to adapter 400, through
inner fluid flow channel 455 to the capnograph, only minor
changes in diameter are incurred and consequently the nega-
tive effect on the rise time are largely avoided.

[0120] Adapter 400 includes a transmitting media 435.
Transmitting media 435 is configured to generate an optical
path between tube end 401 and device end 402 of adapter 400.
When no tube connector is attached to adapter 400, light
emitted on end face 412 of adapter 400 (by one or more light
sources of the medical device) it will be transmitted by trans-
mitting media 435 to tube end 401 of adapter 400 where it will
disperse.

[0121] Referenceis now made to FIG. 5B, which schemati-
cally illustrates adapter 400, as described in FIG. 5A, inter-
connecting between a standard Luer device connector 480,
conforming to the ISO 594 standard, and a tube connector 490
conforming to the ISO 80369-1 and ISO 80369-2 standards.
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[0122] Adapter 400 includes a first end 401 (also termed the
tube end), configured to be connected to tube connector 490,
conforming with the new ISO 80369-1 and ISO 80369-2
standards, and a second end 402 (also termed the device end),
configured to be connected to device connector 480, con-
forming to the ISO 594 standard. Device end 402 of adapter
400 includes a female Luer connector 410, conforming to the
ISO 594 standard and tube end 401 includes a connector 450
conforming to the new ISO 80369-1 and ISO 80369-2 stan-
dards. Connector 450 includes primary Luer male connector
460, and secondary female section 470. Adapter 400 further
includes a (centralized) inner fluid flow channel 455 extend-
ing along the length of adapter 400.

[0123] Thus, exhaled breath can enter first end 401 of
adapter 400, through female Luer connector 450 connected to
a breath sampling tube 497 via tube connector 490. In adapter
400, breath can continue its flow through inner fluid flow
channel 455 to the medical device (e.g. the capnograph)
through device connector 480 connected to female Luer con-
nector 410. It is understood by one of ordinary skill in the art
that only minor changes in diameter are incurred in the flow
path of breath through adapter 400 and interconnected tube
connector 490 and device connector 480, such that negative
effects on the rise time are largely avoided.

[0124] Adapter 400 includes a transmitting media 435.
Transmitting media 435 is configured to generate an optical
pathbetween tube end 401 and device end 402 of adapter 400,
such that when tube connector 490 having reflective surface
498 (or any other light emitting element such as but not
limited to a LED) is sufficiently inserted into adapter 400,
light reflected by reflective surface 498 is transmitted by
transmitting media 435 to device end 402 where it can be
detected by a tube connection system of the medical device
(not shown) and in effect trigger actuation of the medical
device.

[0125] It is understood that transmitting media 435 is posi-
tioned such that if tube connector 490 is not adequately
inserted into adapter 400, thus increasing the risk of discon-
nection and misreadings, light emitted from reflective surface
498 is not transmitted by transmitting media 435 to device
end 402 of adapter 400. In effect no the medical device is not
actuated. However, according to some embodiments, com-
plete connection may not be required.

[0126] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting. As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms “comprises” or “comprising,” when
used in this specification, specify the presence of stated fea-
tures, integers, steps, operations, elements, or components,
but do not preclude or rule out the presence or addition of one
or more other features, integers, steps, operations, elements,
components, or groups thereof.

[0127] While a number of exemplary aspects and embodi-
ments have been discussed above, those of skill in the art will
recognize certain modifications, additions and sub-combina-
tions thereof. It is therefore intended that the following
appended claims and claims hereafter introduced be inter-
preted to include all such modifications, additions and sub-
combinations as are within their true spirit and scope.
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1-4. (canceled)

5. An adapter configured to interconnect a device connec-
tor of a medical device and a tube connector, said adapter
comprising:

a first end comprising a female connector;

a second end comprising a primary male connector, having
aform of a tapered cone, comprising a secondary female
section extending from a top distal part of said primary
male connector back towards a proximal part thereof;

at least one LED positioned on an end face of said first end
of said adapter;

an electrical circuit; and

apower source connected to said electrical circuit, wherein
said electrical circuit is normally open, such that no
voltage is supplied to said LED and no light emitted
therefrom;

wherein said adapter is configured to ensure activation of
said medical device only when said tube connector is
properly connected to said adapter, wherein said pri-
mary male connector comprises at least two conducting
strips positioned on said secondary female section
thereof; and wherein said tube connector is a female
connector having a secondary male section, said second-
ary male section comprising a second conductive ele-
ment configured to close said electrical circuit by clos-
ing a circuit with said at least two conducting strips and
to ignite said LED, when said tube connector is con-
nected to said adapter.

6. The adapter of claim 5, wherein said LED is positioned
such that light emitted from said LED, can be detected by a
connection system of said medical device.

7. (canceled)

8. The adapter of claim 14, wherein light reflected by said
reflective surface can be detected by a connection system of
said medical device.

9. (canceled)

10. The adapter of claim 14, wherein said LCD is normally
switched off.

11-13. (canceled)

14. An adapter configured to interconnect a device connec-
tor of a medical device and a tube connector, said adapter
comprising:

a first end comprising a female connector;

a second end comprising a primary male connector, having

a form of a tapered cone, wherein said primary male
connector comprises a secondary female section extend-
ing from a top distal part of said primary male connector
back towards a proximal part thereof; and wherein said
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primary male connector comprises at least two conduct-
ing strips positioned on said secondary female section
thereof;, and

a reflective surface;

a liquid crystal display (LCD) positioned in front of said
reflective surface on an end face of said first end of said
adapter;

an electrical circuit, and

apower source connected to said electrical circuit; wherein
said electrical circuit is a normally open such that no
voltage is supplied to said LCD

wherein said adapter is configured to ensure activation of
said medical device only when said tube connector is
properly connected to said adapter, wherein said LCD
comprises parallel polarizers, such that when said LCD
is switched off, light emitted on said LCD will be
blocked from passing therethrough and from reaching
said reflective surface; and wherein said tube connector
is a female connector having a secondary male section,
said secondary male section comprising a second con-
ductive element configured to close said electrical cir-
cuit by closing a circuit with said at least two conductive
strips and to switch on said LCD, wherein when said
LCD is switched on light emitted on said LCD will pass
therethrough and reach said reflective region.

15. (canceled)

16. An adapter configured to interconnect a device connec-
tor of a medical device and a tube connector, said adapter
comprising:

a first end comprising a female connector;

a second end comprising a primary male connector, having
aform of a tapered cone, comprising a secondary female
section extending from a top distal part of said primary
male connector back towards a proximal part thereof;

a reflective surface; and

a shutter arranged in front of the reflective surface, such
that light emitted on said shutter will be blocked from
passing therethrough and from reaching said reflective
surface; and

a shaft, arranged such that when said tube connector is
connected to said adapter said shaft will be pushed and
said shutter be opened; wherein said adapter is config-
ured to ensure activation of said medical device only
when said tube connector is properly connected to said
adapter.

17-19. (canceled)



