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Description

[0001] Heretofore the use of pulse oximeter probes
has been limited to the use of a costly reusable probe,
which is contaminated by use on a patient, or cheaper,
single-use probes, which, in the aggregate, amount to a
considerable expenditure for a health care institution.
The present invention relates to a method of making and
affixing a reusable probe to a patient by means of dis-
posable bandage apparatus so that there is no contact
between the costly, reusable portion of the probe and the
patient. The contaminated bandage apparatus, which is
relatively inexpensive, can then be discarded after single
patient use and the probe can be reused with a new band-
age apparatus.

[0002] Others have attempted to convert single-use
probes into multi-use probes through a lamination proc-
ess. In that process, the original adhesive material is re-
moved from the original manufacturer’s sensor. The sen-
sor is then laminated in a plastic sheath and the entire
sheath is then inserted into a transparent, adhesive-
backed sleeve, which is then adhered to a patient. After
use, the probe can then be extracted from the sleeve and
inserted into a new sleeve for use on another patient.
[0003] There are certain disadvantages to this method.
Firstly, it is difficult to insert the flexible laminated sensor
into along sleeve. Secondly, the thickness of a laminated
sensorinside of a sleeve makes it difficult to bend around,
and to stick properly to, a human appendage. Thirdly,
transmission and reception of infrared light can be affect-
ed by extraneous light entering from the sides of the
sleeve. And, Fourthly, there is some dispute as to the
affect on infrared light transmission when passing
through the sleeve and the adhesive material coupled
thereto.

[0004] One of the problems with pulse oximetry, and
the continuity of monitoring a patient, is the vast array of
different monitors used in different hospital departments.
Many times a patient will start out in the emergency room
(ER) where the hospital utilizes one particular brand of
monitor. If a disposable probe is affixed to the patient,
and the patient is then admitted to intensive care, the
disposable probe that was affixed in the ER will only work
if the pulse oximeter used in intensive care is of the same
make as the one in the ER. If that same patient is once
again taken to radiology, or to have an MRI done, once
again these different departments may have different
pulse oximeter monitors. What happens many times is
that the disposable probes affixed in one department are
thrown away and new ones are affixed in other depart-
ments. Obviously, this creates additional expense in pro-
viding pulse oximetry monitoring.

[0005] A device according to the preamble of claim 1
is known from document WO-A-00/21344.

[0006] The presentinvention is a device as defined in
claim 1. It solves the problems outlined above and offfers
an alternative that is cheap to manufacture and easy to
use. The present invention relates also to the use of a
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device according to claim 1 as defined in claim 2.
[0007] The device of the present invention facilitates
the intra-departmental or inter-institutional transport of a
patient or patients requiring the pulse oximeter monitor-
ing, and wherein said pulse oximeters used for monitor-
ing said patient may be of different manufacturers. The
device allows to affix to said patient a bandage apparatus
having receptacles incorporated thereon, providing each
said different manufacturers’ pulse oximeter probe with
modular housings adapted to matedly engage and/or dis-
engage with receptacles of the disposable bandage ap-
paratus, thus enabling said patient to be monitored by
pulse oximeters of different manufacturers without
changing the affixed bandage apparatus.

[0008] With the present invention, intra-departmental
or inter-institutional transport is greatly facilitated by hav-
ing a bandage device which will accept probes of various
manufacturers, as long as those probes contain housings
that will matedly engage the receptacles of the disposa-
ble bandage apparatus.

[0009] A disposable bandage apparatus which is a
bandage strip having adhesive on at least a portion of at
least one face thereof and at least two plastic receptacles
mounted thereon, each receptacle having at least one
aperture or radiation transparent window located therein.
The probe housings matedly engage the bandage recep-
tacles and transmit and receive light through the aper-
tures or radiation transparent windows of the mated
housings and receptacles, and through the appendage
of a patient. The apertures of the receptacles are large
enough to accept the tubular protrusions of the housings
for the purpose of concentric location and alignment of
the housings to the receptacles and the proper transmis-
sion and reception of light therethrough. Sandwiched be-
tween the adhesive strip and the receptacles attached
thereto, are translucent silicone windows or windows of
another radiation transparent material for isolation of the
reusable probe assembly from the patient. The bandage
apparatus may be discarded after single patient use and
the reusable probe may be used again on another patient
in conjunction with another bandage apparatus. Addition-
ally, the receptacles of the bandage apparatus may have
a concave surface on one side thereof in order to seat
conformably on a human digit, or they have a flat surface
on atleast one side thereof in order to attach conformably
to a human foot, nose, or ear. The housings and recep-
tacles also contain "mushroom hook" type hook and loop
material for the purpose of adhering and detaching the
housings to and from the receptacles. Additionally, the
housings and receptacles have recessed areas for ad-
hesion of the "mushroom hook" hook and loop material.
[0010] The above and other advantages of the inven-
tion will become more clear when considered with the
following specification and accompanying drawings
wherein:

Figure 1 is an exploded view of a reusable pulse
oximeter probe and disposable bandage apparatus;
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Figure 2 is a view of the reusable pulse oximeter
probe and disposable bandage apparatus shown in-
dividually as components;

Figure 3 illustrates the probe in use on a human fin-
ger or digit;

Figure 4 illustrates an exploded view of another re-
usable pulse oximeter probe in which the "mushroom
hook" material itself is used as the receptacle of the
disposable bandage apparatus;

Figure 5 illustrates an assembled view of the reus-
able pulse oximeter sensorin which the light-emitting
diode and photocell detector of the reusable probe
are mounted in modular housings with locking levers;
Figure 6 illustrates an exploded view of the reusable
pulse oximeter sensor;

Figure 7 illustrates an exploded view of the bandage
apparatus in which the receptacle tops incorporate
a slot for engaging the locking levers of the modular
probe housings, and wherein the radiation transpar-
ent windows are mounted on the opposite side of
the bandage strip thus sandwiching and securing the
bandage in between the two receptacle halves by
means of locking levers;

Figure 8 illustrates the reusable pulse oximeter
probe as it would appear ready for use on a human
digit;

Figure 9 is a patient flow diagram showing the intra-
departmental or inter-institutional transport of a pa-
tient, and

Figure 10 is a schematic illustration of how the probe
housings utilizes a fiberoptic cable connecting the
light emitter and detector to the disposable bandage
according to the invention.

[0011]
claims.

Figs. 1-8 do not fall under the wording of the

Description of the Reusable Pulse Oximeter Sensor

[0012] Thereusable pulse oximeter sensor constitutes
a "Y" style pulse oximeter probe shown in Figure 1, Item
F. The probe incorporates two plastic housings shown
as Figure 1, Items G. The housings contain apertures or
radiation transparent windows L therein. One housing
contains the light-emitting diode of the probe, Figure 1,
Item H, and other contains the photocell detector, Figure
1, Item |. The emitter and detectors are aligned with the
apertures or windows L of the housings in order to trans-
mit and receive light through a human appendage.
[0013] Seated within arecessed area of each housing,
and attached permanently thereto, is a "mushroom hook"
adhesive-backed pad, Figure 1, Item K. The purpose of
these pads is to selectively engage the "mushroom hook"
pads, Figure 1, Iltems J, attached permanently to the plas-
tic discs, Figure 1, Items D, and to attach the reusable
probe assembly to the Disposable Bandage Apparatus.
Thereusable pulse oximeter sensor is shown assembled
as Figure 2, ltem A.
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[0014] In the preferred embodiment of the reusable
pulse oximeter sensor, the light-emitting diode (Figure 5,
Item A) and photocell detector (Figure 5, Item B) of the
probe assembly are housed in modular receptacles (Fig-
ure 5, Items C) having locking levers (Figure 5, ltems D)
for engaging the receptacles of the disposable bandage
apparatus, and locking them into place. In this embodi-
ment, the light-emitting diode (Figure 6, Iltem A) and the
photocell detector (Figure 6, ltem B) are sandwiched be-
tween interlocking receptacle halves, the bottom halves
of which (Figure 6, Items C) are made of a radiation trans-
parent material. According to the presentinvention, intra-
departmental or inter-institutional transport is greatly fa-
cilitated by having a bandage device which will accept
probes of various manufacturers, as long as those probes
contain housings that will matedly engage the recepta-
cles of the disposable bandage apparatus.

Description of the Disposable Bandage Apparatus

[0015] The components of the apparatus include an
adhesive-backed strip, shown as Figure 1, Item A, the
strip Aincorporating two oval protrusions B centered ther-
eon and shown as Figure 1. The strip also incorporates
two apertures, centrally located within the oval protru-
sions, each aperture C having a diameter sufficient in
size to accommodate the transmission and reception of
light from a light-emitting diode and photocell detector of
a pulse oximeter probe.

[0016] Ontop of the apertures C are seated two plastic
discs, Figure 1, Item D, each having a concave base
designed to conform to the radius of a human digit, and
an aperture of slightly larger diameter than the apertures
in the adhesive backed planar strip. The plastic discs are
affixed to the adhesive planar strip by means of a per-
manent adhesive.

[0017] Seatedinarecessed areaon top of each plastic
discis a "mushroom hook", adhesive backed pad shown
as Figure 1, Item J. The purpose of the "mushroom hook"
pads is to selectively engage the "mushroom hook" pads
attached to the probe, Figure 1, ltems K, and to attach
the probe to the disposable bandage apparatus. Sand-
wiched between the two plastic discs and the planar ad-
hesive strip are two translucent silicone windows, Figure
1, Item E. The windows are designed to permit the pas-
sage of infrared light and yet prevent contact between
probe and patient, and consequently, contamination of
the reusable probe itself.

[0018] The above items constitute the disposable
bandage apparatus of the invention, the apparatus being
shown assembled as Figure 2, Item B.

[0019] Inanother embodiment of the invention, the dis-
posable bandage apparatus may be configured as in Fig-
ure 4 of the drawings. Figure 4 is an exploded view of
the apparatus in which the "mushroom hook" pads of the
bandage apparatus, Figure 4, ltems J, are bonded di-
rectly to the adhesive planar strip, Figure 4, Item A, for
the selective engagement of the "mushroom hook" pads
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of the probe, Figure 4, ltems K, the pads being attached
permanently to the housings of the probe, Figure 4, Items
G.

[0020] In the preferred embodiment of the disposable
bandage apparatus, the bandage strip (Figure 7, ltem A)
is sandwiched between interlocking receptacle halves.
The top halves of the receptacles (Figure 7, Items B)
contain locking levers (Figure 7, Items C) that are pushed
through slots cut in the bandage strip (Figure 7, ltems D)
and lockingly engage indentations (Figure 7, ltems E) in
the bottom halves of the receptacles (Figure 7, Items F),
thus sandwiching and locking the bandage in between.
The bandage strip contains two apertures (Figure 7,
Items G) for the transmission and reception of light from
the light-emitting diode and photocell detector of the
pulse oximeter sensor which are encased in modular
housings having locking levers (Figure 5, tems D) where-
in the levers engage slots in the receptacles (Figure 7,
Items H) thereby locking the housings into place within
the receptacles. In addition, the bottom halves of the re-
ceptacles (Figure 7, Items F) are of a radiation transpar-
ent material, thus allowing the light-emitting diode and
photocell detector contained in the probe housings, when
engaged in the bandage receptacles, to transmit and re-
ceive light through the apertures of the bandage strip and
through the radiation transparent material of the bottom
halves of the receptacles, and through the appendage
of a patient. The complete reusable pulse oximeter probe
and bandage assembly is shown assembled and ready
for use on a human digit in Figure 8.

Other Fastening Means

[0021] As can be appreciated, there are many ways of
fabricating the above components of the invention. The
above description describes attachment of the reusable
pulse oximeter sensor to the disposable bandage appa-
ratus by way of a "mushroom hook" type hook and loop
material and by the use of telephone type modular con-
nectors and receptacles. In addition to this means, a
number of other methods may be used including stand-
ard hook and loop material, "ring and groove" type snap-
on connectors, "push and twist" type Luerlock connec-
tors, and threaded flange type connectors.

Method of Use

[0022] For use on each individual patient, the probe is
affixed in the following manner:

Firstly, the backing is removed from the adhesive
strip of the disposable bandage apparatus. One of
the apertures of the apparatus is visually positioned
on the center of the nail bed of the patient’s append-
age and one side of the adhesive strip and the oval
protrusions are adhered to the patient’s digit. The
rest of the strip is then looped over the end of the
patient’s appendage, and the plastic disc is aligned
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so as to exactly oppose the plastic disc already at-
tached to the other side of the digit. Once the dis-
posable bandage apparatus has been properly ad-
hered to the patient, the plastic housings of the probe
assembly can be easily snapped into place on op-
posing sides of the digit. The entire assembled probe
is shown as it would appear in use on a patient in
Figure 3.

[0023] For use with each patient, the modular probe
and bandage assembly, which is the preferred embodi-
ment of the invention, would be attached as follows:

Firstly, the backing is removed from the adhesive
strip. The strip is then folded where indicated on the
bandage and the strip is then adhered to opposing
sides of the human digit. Once the bandage appa-
ratus is in place, the housings of the probe are
pushed into the receptacles and locked in place by
means of the locking levers. When the patient is
moved between different service areas of a hospital,
the probes can be removed and the patient trans-
ported to a new service area where that area’s oxi-
meter probes are pushed into the receptacles for fur-
ther oximeter readings.

[0024] As shown in Figure 9, the invention is easily
adaptable to different manufacturers’ oximeters being
used in different departments or institutions when the pa-
tient is to be transported between the departments or
institutions. As shown in Figure 9, at the admissions area
AD, when the patient is admitted to the hospital or facility,
an oximeter bandage is initially applied. Then the patient
may go through another testing area or department D1
where various serological, pathological tests may be run.
Then the patient is shown as being transported to a ra-
diology area such as where X-ray and magnetic reso-
nance images (MRI) scans are made. Other departments
may have the patient transported thereto such as a sur-
gery department DS and a recovery room RR and the
patient’'s room PR where, in each instance, a different
manufacturer or different oximeter probes may be at-
tached where, according to the invention, the receptacles
on the bandages are able to receive and retain housings
on the emitter and detector elements of the probe.

[0025] Anexample of the flexibility of the system of this
invention is illustrated in Figure 10. In this pictorial em-
bodiment, a magnetic resonance image system or an
MRI machine is shown as being positioned in one room
with the patient and having applicant’s disposable band-
age apparatus attached to the finger of a patient. In this
case, the patient is in the MRI facility where the patient
is just having MRI work done. The probe housings are
shown attached at the ends of fiberoptic cable connected
to a connector which has the light-emitting diode and the
light detector incorporated therein with a connector or
plug for plugging into a pulse oximeter PO. The light-
emitting and light-receiving ends of the fiberoptic cable
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are directed or oriented in the modular housings to emit
IR light into the finger and receive IR light transmitted
through the finger. It will be noted that since in the MRI
application no ferrous materials are allowed, the LED’s
are placed in a room many feet away (up to fifty or more
feet away) and the oximeter device is in optimal commu-
nication with the applicant’s bandage apparatus. Thus,
since non-ferrous materials are required, the probe has
non-ferrous housings and materials designed to matedly
engage with the receptacles of applicant’s disposable
bandage apparatus. The housings of the probe are in
fiberoptic communication with the LED’s which are at the
other end of the probe near the pulse oximeter.

[0026] As shown above, in case of magnetic reso-
nance imaging (MRI) situations where the presence of
any metalinthe environment can effect the MRI readings,
the probe and emitter elements are situated remotely
from the MRI machine and fiberoptic cable conveys light
toand from the patient’s finger. The oximeter probe hous-
ings are the termination ends of the fiberoptic cable and
the modular housings are therefore able to be inserted
into the bandage receptacles and the oximeter readings
taken in this fashion from a remote area.

[0027] In all embodiments of the invention, when the
probe is no longer required on the patient, the housings
of the reusable probe are simply unsnapped from the
disposable bandage apparatus, the bandage apparatus
is thrown away, and the probe can then be reused on a
new patient in conjunction with a new bandage appara-
tus.

ADVANTAGES OF THE PRESENT INVENTION

[0028] Intra-departmental or inter-institutional trans-
port is greatly facilitated by having a bandage device
which will accept probes of various manufacturers, as
long as those probes contain housings that will matedly
engage the receptacles of the disposable bandage ap-
paratus.

*  Current reusable pulse oximeter probes are either
"clam shell" type clamping devices which can restrict
circuit or "Y" type probes which are taped directly to
the patient. Both types also come in direct contact
with the patient’s skin and bodily fluids and need ster-
ilization after use. Because of the fact that these de-
vices incorporate many surfaces and at times, po-
rous materials, proper sterilization is very difficult.
With the present invention there is no contact be-
tween the reusable probe and the skin or bodily fluids
of the patient.

» Disposable probes are very costly because of the
fact that the cable, connectors and photodiodes are
all disposed of after use. the present invention ac-
complishes the same goals as a disposable probe
from a cleanliness standpoint, but since only the at-
tachment apparatus is discarded after use, the cost
is much less to a healthcare institution.
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*  With the concave shape of the plastic discs of the
bandage apparatus, when backed by the adhesive
strip, the device is extremely effective in preventing
the entrance of extraneous light from the sides of the
patient’s digit.

[0029] Current probes on the market, whether dispos-
able or reusable, because of the nature of their shape
and affixation means, have problems in dealing with ex-
traneous light reception.

e The presentinvention is facilitated by easy snap-on,
snap-off, or modular connector attachment means
for attaching the probe to the disposable bandage
apparatus. Probe-shield type devices available in
the past not only required the modification of the orig-
inal manufacturer’s probe, but required the difficult
procedure of inserting a flexible laminated probe into
a sheath for each patient.

¢ Probe-shield devices, because of the lamination
process involved, raised some concern over the
transmission and reception of infrared light through
the laminating material. The present invention uses
a silicone window for the isolation of the probe from
the patient. Infrared light transmission and reception
is not affected by passage through translucent sili-
cone.

* Inthese days of environmental consciousness, the
annual waste generated from tens of millions of dis-
posable probes is enormous. The present invention,
if used in considerable numbers, would greatly re-
duce the amount of environmental waste generated
by disposable pulse oximeter probes.

[0030] While the invention has been described in re-
lation to preferred embodiments of the invention, it will
be appreciated that other embodiments, adaptations and
modifications of the invention will be apparent to those
skilled in the art.

Claims

1. A device for use with a pulse oximeter; the device
comprising:

a reusable pulse oximeter probe comprising a
cable having a first end and a second and, the
first end of the cable comprising a connector
having a plug for plugging into a pulse oximeter,
the second end of the cable comprising a pair
of modular housings, the modular housings be-
ing adapted to, respectively, emit and receive
light, and

a disposable bandage comprising receptacles
positionable on each side of a digit of a patient;
wherein the modular housings of the reusable
probe are insertable into the receptacles of the
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disposable bandage, and wherein the modular
housings are capable of being unsnapped from
the recaptacles; characterized in that the ca-
ble is a fiberoptic cable, the connector has a ligh-
emiting diode and a light detector incorporated
therein, and the modular housings are non-fer-
rous modular housings.

Use of the device of claim 1 in combination with an
MRI machine and a pulse oximeter located at a re-
mote location from the MRI machine, wherein the
reusable probe connects the pulse oximeter to the
disposable bandage fitted on the patient.

Patentanspriiche

Vorrichtung zur Verwendung mit einem Pulsoxime-
ter, wobei die Vorrichtung aufweist:

eine wiederverwendbare Pulsoximetersonde
mit einem Kabel, das ein erstes Ende und ein
zweites Ende hat, wobei das erste Ende des Ka-
bels einen Verbinder mit einem Stecker zum
Einstecken in ein Pulsoximeter aufweist, das
zweite Ende des Kabels ein Paar Modulgehau-
se aufweist und die Modulgehduse geeignet
sind, jeweils Licht abzustrahlen und zu empfan-
gen, und

eine Wegwerfbandage mit Aufnahmen, die auf
jeder Seite eines Digitus eines Patienten posi-
tionierbar sind;

wobei die Modulgehduse der wiederverwend-
baren Sonde in die Aufnahmen der Wegwerf-
bandage einsetzbar sind und wobei die Modul-
gehause aus den Aufnahmen ausgerastet wer-
den konnen;

dadurch gekennzeichnet, da das Kabel ein fa-
seroptisches Kabel ist, der Verbinder eine Leucht-
diode und einen Lichtdetektor hat, die darin einge-
baut sind, und die Modulgehause nichteisenhaltige
Modulgehause sind.

Verwendung der Vorrichtung nach Anspruch 1 in
Kombination mit einer MRI-Maschine und einem
Pulsoximeter, das an einer entfernten Stelle von der
MRI-Maschine angeordnet ist, wobei die wiederver-
wendbare Sonde das Pulsoximeter mit der am Pa-
tienten angebrachten Wegwerfbandage verbindet.

Revendications

Dispositif a utiliser avec un sphygmo-oxymetre, le
dispositif comprenant : une sonde réutilisable de
sphygmo-oxymeétre comprenant un cable possédant
une premiére extrémité et une deuxiéme extrémité,
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la premiére extrémité du céble comprenant un rac-
cord possédant une fiche a des fins d’enfichage dans
un sphygmo-oxymeétre, la deuxiéme extrémité du ca-
ble comprenant une paire de boitiers modulaires, les
boitiers modulaires étant congus pour respective-
ment émettre etrecevoirde lalumiere, etun bandage
a jeter comprenant des logements qui peuvent venir
se placer sur chaque c6té d’un doigt d’un patient,
dans lequel les boitiers modulaires de la sonde réu-
tilisable peuvent venir s’insérer dans les logements
du bandage a jeter et dans lequel les boitiers modu-
laires peuvent étre détachés rapidement des loge-
ments, caractérisé en ce que le cable est un cable
de fibre optique, le raccord posséde une diode élec-
troluminescente et un détecteur de lumiéere quiy sont
incorporés, et les boitiers modulaires sont des boi-
tiers modulaires non ferreux.

Utilisation du dispositif selon la revendication 1, en
combinaison avec un appareil d’imagerie par réso-
nance magnétique et un sphygmo-oxymetre disposé
a distance de l'appareil d'imagerie par résonance
magnétique, la sonde réutilisable reliant le sphygmo-
oxymetre au bandage a jeter disposé sur le patient.
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