
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
29 March 2007 (29.03.2007) PCT WO 2007/035271 Al

(51) International Patent Classification: (74) Agent: PATEL, Alpa, V.; HISCOCK & BARCLAY, LLP,
A61B 5/02 (2006.01) 2000 HSBC Plaza, Rochester, NY 14604-2404 (US).

(21) International Application Number: (81) Designated States (unless otherwise indicated, for every
PCT/US2006/034909 kind of national protection available): AE, AG, AL, AM,

AT,AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
(22) International Filing Date:

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
8 September 2006 (08.09.2006)

GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,
(25) Filing Language: English KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,

(26) Publication Language: English LU, LV,LY,MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,

(30) Priority Data: SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
11/230,1 17 19 September 2005 (19.09.2005) US TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW
11/513,608 31 August 2006 (3 1.08.2006) US

(84) Designated States (unless otherwise indicated, for every
(71) Applicant (for all designated States except US): WELCH kind of regional protection available): ARIPO (BW, GH,

ALLYN, INC. [US/US]; 4341 State Street, Skaneateles GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
Falls, NY 13153 (US). ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

(72) Inventors; and European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

(75) Inventors/Applicants (for US only): LIA, Raymond, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV,MC, NL, PL, PT,

A. [US/US]; 32 Chedell Place, Auburn, NY 13021 (US). RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,

KARLA, Sean, R. [US/US]; 4307 November Lane, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Syracuse, NY 13215 (US). BURNETT, Stephen, W. Published:
[US/US]; 243 State Route 38, Locke, NY 13092 (US). — with international search report
WHITAKER, Tyson, B. [US/US]; 34 Meadows Circle, — before the expiration of the time limit for amending the
Arden, NC 28704 (US). GRANT, Thomas, J. [US/US]; claims and to be republished in the event of receipt of
2130 Singing Woods Drive, Skaneateles, NY 13152 (US). amendments

[Continued on next page]

(54) Title: BLOOD PRESSURE MEASURING APPARATUS

(57) Abstract: Adaptive attachments used in combination with a blood pressure cuff enable various blood pressure measurements
to be taken in a hospital or other setting having various single and/or dual lumen manual or electronic blood pressure measuring
equipment with a single, patient-worn cuff.



For two-letter codes and other abbreviations, refer to the "G uid

ance Notes on Codes and Abbreviations" appearing at the beg in
ning of each regular issue of the PCT Gazette.



BLOOD PRESSURE MEASURING APPARATUS

Cross Reference to Related Applications

[0001] This application claims priority as a continuation in part (CIP) application to

copending and commonly owned U.S. Patent Application Serial No. 11/230,1 17, entitled

BLOOD PRESSURE MEASURING APPARATUS, which was filed on September 19, 2005

and claimed priority as a CIP application to U.S. Patent Application Serial No. 10/456,704,

which was filed on June 5, 2003 and claimed priority as a CIP application to U.S. Patent

Application Serial No. 09/929,501, which was filed on August 14, 2001, issued as U.S.

Patent No. 6,615,666 on September 9, 2003, and claimed priority as a CIP application to U.S.

Patent Application Serial No. 09/669,474, which was filed on September 25, 2000, and

issued as U.S. Patent No. 6,422,086 on July 23, 2002, wherein each of the 11/230,117,

10/456,704, 09/929,501 and 09/669,474 applications is incorporated by reference herein in its

entirety.

Field of the Invention

[0002] The invention relates to the field of measuring instruments, and more

particularly to a technique and related apparatus for enabling a plurality of blood pressure

measurements to be interchangeably performed with various discrete systems, such as within

a hospital environment.

Background of the Invention

[0003] Pressure measuring devices such as sphygmomanometers, that are used to

measure the arterial blood pressure of a patent, typically include a pneumatic bulb which

inflates a pressure chamber of an attached sleeve that is fitted over a limb (i.e., an arm or a

leg) of the patient. A diaphragm or bellows assembly, responsive to changes in fluid pressure

of the pneumatic bulb and the sleeve pressure chamber, is positioned in a gage housing which

is fluidly connected to the pressure chamber of the sleeve through flexible tubes or hoses. Jn

a mechanical gage housing, a pointer of a dial indicator is interconnected to the bellows

assembly through a movement mechanism that is retained within the gage housing, whereby

inflation of the bellows causes corresponding circumferential movement of the pointer,

enabling a blood pressure measurement procedure to be carried out by a caregiver.



[0004] Typically, the above referred to movement mechanisms are quite intricate and

complex, and are akin in terms of their manufacture and precision to Swiss watches. For

example, and in one such movement mechanism, a pair of diaphragm springs are attached

adjacent opposing ends of a spindle. A bottom end of the spindle is placed in contact with

the bellows assembly and a twisted bronze band perpendicularly disposed at the top end of

the spindle is connected in parallel by a horizontally disposed spring bent part. As the

spindle deflects axially in response to the inflation of the bellows, the bent spring part is also

caused to deflect, thereby causing the band to twist. The pointer, attached to the bronze band,

therefore is caused to rotate in relation to an adjacent dial face.

[0005] Devices, such as the foregoing, include numerous moving and relatively

complex components, some or each of having numerous bearing surfaces. Therefore, such

known devices must be manufactured with relatively strict tolerance margins and significant

associated costs in terms of both precision and failure rate in order to minimize errors.

[0006] In addition, any adjustments required after assembly of the above mechanisms,

such as to null the pointer or adjust the sensitivity of the device, require substantial tear down

or at least some undesired disassembly.

[0007] Furthermore, discrete and separate elements are typically required within the

instrument housing for independently supporting the movement mechanism and the bellows

assembly, respectively, and for defining an expansion chamber for the bellows assembly

there between.

[0008] A more recent and simplified movement mechanism is described in U.S.

Patent No. 5,996,829, incorporated by reference in its entirety. This mechanism includes a

vertically disposed axial cartridge having a spirally wrapped ribbon spring with one end

mounted to an axially movable elongate shaft and the remaining end of the spring being

attached to a fixed tubular sleeve. A bottom portion of the elongate shaft is positioned

relative to an expandable diaphragm or bellows, wherein subsequent axial translation of the

shaft, caused by movement of the diaphragm, elongates the spirally wound ribbon spring and

produces repeatable circumferential movement of a pointer supported at the top end of the

shaft. The above movement mechanism is far smaller and more lightweight than those

previously known due to its simplified construction.

[0009] A further advance, described in U.S. Patent No. 6,168,566, also incorporated

by reference in its entirety, permits the design of a housing retaining the movement

mechanism described in the '829 patent to be even more compact.



[0010] One feature common to the above pressure measuring devices is the need to

fluidly interconnect the gage housing containing the movement mechanism, the dial face and

the indicating member with the interior of the inflatable sleeve. This interconnection is

typically done using an elongated hose that is connected to a barb or coupling located on the

sleeve exterior at one end of the hose and to an inlet port disposed on one end of the gage

housing. It is a general object in the field to simplify the manufacture of these devices and to

better integrate the design thereof.

[0011] More recently, electronic versions of pressure measuring devices have become

much more prevalent and conspicuous in their use in the field. These devices such as those

manufactured by Omron, Inc. among others can be mounted to the arm or wrist of a patient.

These devices have a battery powered electronically based device that converts the output

from the sleeve into a pressure reading output to the user. There is still reliance, however,

upon inflation and deflation of an inflatable sleeve and more particularly, there is a fluid

interconnection between the interior of the sleeve and the interior of the gage housing. In

addition and to date, all of these devices have always been part of an integrated assembly,

including the sleeve, whereby replacement has required replacement of not only the sleeve,

but also the tethered electronic components.

[0012] With the emergence of such electronic equipment, there are now numerous

effective ways to measure blood pressure through use of a variety of different types of both

manual and electronic blood pressure measurement equipment and devices. There are two

general types of manual or mechanical blood pressure measurement equipment that remain in

circulation and that continue to be manufactured and used indiscriminately today. A first

type of measurement device is in communication with a cuff/sleeve through a single lumen

hose attachment that is utilized to inflate and deflate pressure in the cuff. A second type of

blood pressure measurement device is in communication with a cuff/sleeve through a dual

lumen hose attachment in which one lumen is again utilized to inflate and deflate pressure in

the cuff and the second lumen allows for monitoring of the pressure within the cuff.

Similarly, there are also different types of electronic blood pressure measurement devices,

some of which rely upon hose attachments having one lumen, and others that utilize a dual

lumen hose attachment. Moreover, some manufacturers have designed manual and electronic

blood pressure measurement equipment that is connected to a hose attachment by one type of

connector (e.g., a screw/luer type), whereas other manufacturers may require such connection

be made to their equipment via a different type of connector (e.g., a luer lock or bayonet

type).



[0013] Currently, there is no standard that dictates how manual or electronic blood

pressure measurement devices must be designed. Moreover, hospitals and HMO treatment

centers have varying needs and are budget conscious to an extent whereby most have not

withdrawn older, still functioning blood pressure measurement devices from use despite also

having begun to utilize newer, more sophisticated equipment. These circumstances have led

to a situation in which many hospitals and HMO treatment centers have several different

types (e.g., manual, electronic, reliant upon a single lumen hose attachment, reliant upon a

dual lumen hose attachment, utilizing different connectors, etc.) of blood pressure

measurement equipment for use at various stations on their premises.

[0014] The preceding situation, in turn, has created a problem in which vital time and

manpower is being lost while switching between and among these different types of blood

pressure measurement equipment. Although this problem can exist in any medical setting, it

is most salient within a hospital environment, where it is often important to continually

monitor the blood pressure of a patient, since a sudden

change in the patient's blood pressure could be indicative of an improvement or set back in

the patient's condition, or could aid in the overall diagnostic and/or treatment thereof.

[0015] At present, such continuous monitoring is generally commenced by wrapping

a first cuff/sleeve (having at least one pre-attached single lumen or dual lumen hose) onto a

patient in order to take the patient's blood pressure through use of a first blood pressure

measurement device, either within an ambulance during transport to a hospital or upon arrival

at the initial assessment/treatment area (e.g., triage unit, diagnosis station) of a hospital. It is

generally necessary to remove the initial cuff/sleeve and attached hose combination prior to

transporting the patient to his or her next destination within the hospital, e.g., a trauma room

or an imaging room, at which a new sleeve (again with at least one single lumen or dual

lumen pre-attached hose) of the proper size must be located and attached to enable blood

pressure monitoring to continue through use of a different blood pressure measurement

device. For example, the first blood pressure measurement device may be a manual or

electronic device and the second an incompatible (e.g., due to the number of lumens in the

pre-attached hose, the connector required, etc.) manual or electronic blood pressure device.

[0016] Under typical circumstances, such detaching, locating and reattaching steps

might be performed several times while the patient is being initially evaluated and/or after the

patient is admitted to the hospital. This is because, as noted above, many hospitals routinely

utilize both manual and electronic blood pressure measurement equipment, some or all of

which may be incompatible the with the currently worn cuff/sleeve with at least one hose



attachment (e.g., due to being manual versus electronic, the type of connector required, the

number of lumens within the attached hose, etc.). Even in a best-case scenario, each round of

detaching, locating and reattaching steps are inconvenient because they command the

attention, however brief, of medical personnel who could otherwise be performing different

tasks. And at worst, the seconds to minutes that can be spent in locating, attaching, detaching

and reattaching each new cuff/sleeve with a pre-attached hose could have life-impacting

consequences for a patient.

[0017] Moreover, due to the chaos that often can be encountered when evaluating a

patient in a hospital, especially in an emergency department setting, it is not uncommon for

the at least one pre-attached hose that is connected to the cuff/sleeve to become kinked to an

extent that would prevent further blood measurements from being taken with sufficient

accuracy. Because the hose is pre-attached to the sleeve, once kinking occurs it might

becomes necessary to remove the sleeve with pre-attached hose and then to locate and attach

an entirely new sleeve with its own pre-attached hose. This is problematic for the same

reasons noted above, plus it can introduce even more chaos into the emergency department

environment.

[0018] Thus, there is a need for a procedure to reliably measure blood pressure and

that also will better enable a wide range of electronic or manual blood pressure measurements

to be taken interchangeably and with minimal disruptions through use of a wide range of

manual or electronic blood pressure measurement equipment and devices, such as those

found in a hospital or HMO treatment center environment.

Summary of the Invention

[0019] These and other needs are met by the present invention, which provides

systems, methods and kits for interchangeably enabling blood pressure measurements to be

performed on a patient through use of various different blood pressure measurement

equipment or devices while enabling the same cuff/sleeve to be worn by the patient the entire

time, if desired. In other words, through use or implementation of the systems, methods and

kits of the present invention, a patient can wear the same cuff/sleeve while numerous blood

pressure measurements are performed using a wide variety of manual or electronic blood

pressure measurement equipment, regardless of the design or manufacturer of the various

equipment, thus obviating the need to repeatedly detach a cuff/sleeve and then locate and

reattach a new sleeve/cuff. Additionally, the systems, methods and kits of the present

invention enable any of several pieces of blood pressure measurement equipment to be



individually connected to any of multiple patients regardless of the size and type of cuff each

patient is wearing and/or irrespective of the design and manufacturer of the pieces of blood

pressure measurement equipment.

[0020] According to an exemplary aspect of the present invention, an inflatable cuff

is adapted to be wrapped about a limb of a patient, wherein the cuff includes an interior

chamber and an exterior surface. The cuff can be disposable (i.e., meant for use only on that

patient) or durable (i.e., reusable on more than one patient). A first adapter is connected to

the cuff, the first adapter including an opening that provides direct fluid communication

between the exterior surface and the interior chamber of the cuff. A second adapter also can

be provided and, when so, is releasably connected to and in direct fluid communication with

the first adapter, wherein the second adapter allows individual interchangeable fluid

communication with any of a plurality of different blood pressure measurement devices to

enable blood pressure measurements to be performed. If desired, the second adapter can

comprise a chamber in direct fluid communication with the cuff opening, wherein the

chamber can include, if also desired, at least one screening component for collecting

contaminants.

[0021] The first adapter (and, if present, the second adapter) enable a cuff of any size

and/or type to be quickly and easily individually placed in fluid communication with any of a

variety of different blood pressure measurement device so as to facilitate the process of

individually taking blood pressure measurements for multiple patients. Thus, in accordance

with this exemplary aspect, a truly interchangeable, versatile and easy-to-use blood pressure

measurement system is provided.

[0022] Optionally, this individual interconnection can be accomplished through the

use of at least one hose attachment, the attachment having a first end for connection to the

second adapter and a second end for interchangeable individual connection to any of a

plurality of blood pressure measuring devices. Thus, interchangeability is provided in at least

two important ways. First, in lieu of replacing a cuff/sleeve in order to enable a number of

blood pressure measurements to be taken from a single patient via different blood pressure

measurement devices or equipment, the system of the present invention merely entails

attachment of a second adapter and/or hose. Second, and in a similar vein, the hose and

second adapter attachment more easily allow for blood pressure measurements to be taken

from multiple patients using the same or different blood pressure measurement equipment

and regardless of the size and/or type of cuffs being worn by the patients. Such



interchangeability provides valuable time savings and design flexibility as compared to those

systems that are currently utilized.

[0023] In accordance with this exemplary aspect of the present invention, the cuff can

comprise a single sleeve, wherein the interior chamber of the cuff can be formed, by way of

non-limiting example, by connecting a first edge of the sleeve to a second edge of the sleeve.

Alternatively, the cuff can be formed of two connected sleeves, wherein the interior chamber

is defined between the two sleeves. The cuff can assume any size to fit a plurality of patients,

including but not limited to sizes that are currently referred to in the art as infant size,

pediatric size, small adult size, adult size, large adult size and thigh size, and can be

dimensioned to fit either the arm or the thigh of the patient. The cuff size generally is

indicated by textual indicia, color indicia, pictorial indicia, or textual and pictorial indicia on

the cuff.

[0024] Also in accordance with this exemplary aspect, the first adapter can be defined

by a socket, the socket being disposed substantially within the exterior surface of the cuff, or

a fitting, at least a portion of which protrudes (e.g., in the range of about 1 mm to about 15

mm) from the exterior surface of the cuff by a predetermined distance. The first adapter can

include an optional radial seal, which, when present, is in communication with the exterior

surface of the cuff and has a diameter greater or smaller than the diameter of the first adapter

opening depending on specific attachment conditions. The first adapter can further include a

main body that surrounds the radial seal, if present, and is in contact with the exterior surface

of the cuff. Optionally, the first adapter can include a flange (e.g., an underlying flange) to

enable or facilitate connection of the first adapter to the interior chamber of the cuff, wherein

such connection can occur, by way of non-limiting example, by welding (e.g., RP welding,

ultrasonic welding, chemical welding, heat welding), bonding or sealing.

[0025] Li further accordance with this exemplary aspect, the entire first adapter can

be made of a single material, or, alternatively, of two or more different materials, wherein

"different" means non-identical in one or more regards. By way of example, the main body

of the first adapter can be made of a first material and the one or more portions of the

remainder of the first adapter (e.g., the rim and/or the ridge of the first adapter) can be made

of a second, comparatively more rigid (i.e., less flexible) material. Also, the second adapter

can include, if desired, one or more screening components to collect unwanted foreign

materials and/or contaminants such as dust and/or debris, wherein the one ore more screening

components can be integral to and/or attached to the second adapter.



[0026] In yet further accordance with this exemplary aspect, the first and second

adapters are releasably connected, whereby the second adapter is at least partially (and, if

desired, substantially entirely) rotatable while connected to the first adapter so as to prevent

or at least inhibit kinking of hose attached to the second adapter. The releasable connection

between the first adapter and the second adapter can be accomplished, by way of non-limiting

example, by snap fitting, friction fit, detent action, threaded engagement or by fitting a flange

of the second adapter over an elastomeric lip of the first adapter. By way of another non-

limiting example, the releasable connection between the first and second adapter can occur by

virtue of the second adapter including recesses within which fingers or other protruding

portions of the first adapter can fit, e.g., via snap fitting or detent. By way of yet another non-

limiting example, the releasable connection between the first adapter and the second adapter

can be accomplished by providing the second adapter with a plunger-like mechanism to

expand inwardly or outwardly following a predetermined action (e.g., upon the pressing of a

button or upon activation of a trigger) in order to hold or release the first adapter in/from

tactile communication with the second adapter.

[0027] As noted above, and in still further accordance with this exemplary aspect of

the invention, the second adapter is adapted for interchangeable, individual connection (i.e.,

non-simultaneous connection) to any of a plurality of blood pressure measuring devices.

Such individual connection can occur by attaching an end of at least one hose to at least one

protruding barb of the second adapter or at least one recess defined within the second adapter.

The attached hose can have a single lumen or more than one lumen defined therewithin; by

way of non-limiting example, the second adapter generally will include one barb or have one

recess defined therewithin if the attached hose has a single lumen, whereas the second

adapter generally would include two barbs or recesses if the attached hose has two lumens.

[0028] If desired, the second adapter can be designed to serve its role as a conduit

between the first adapter and the hose attachment while at the same time segmenting flow

between these two areas. This can occur, by way of non-limiting example, by designing the

second adapter to include a first chamber in direct fluid communication with the opening of

the first adapter and a first lumen of attached hose, and to include a second chamber in direct

fluid communication with the opening of the first adapter and a second lumen of attached

hose. Provision is made of a dividing zone between the first chamber and said second

chamber, wherein the dividing zone is effective to minimize fluid communication between

said first chamber and said second chamber. The dividing zone can be formed of a first wall

in common with the first chamber and a second wall in common with the second chamber,



wherein a channel is defined between the first chamber and the second chamber to separate

the first chamber and a second chamber by a predetermined distance (e.g., about 1 mm to

about 10 mm). The first chamber and the second chamber can have identical shapes or

different shapes, wherein an exemplary identical shapes include, but are not limited to, semi¬

circular and half-elliptical.

[0029] In accordance with an exemplary aspect of a blood pressure measurement

method of the present invention, blood pressure measurements can be performed using one or

more similar or different blood pressure measurement devices by providing a cuff that

includes an interior chamber and an exterior surface, wherein a first adapter is substantially

disposed within and exposed through the exterior surface of said cuff. The first adapter

includes an opening extending into the interior chamber of the cuff to provide direct fluid

communication between the exterior surface and the interior chamber of the cuff. The cuff

and first adapter generally will have the same features as those described above with respect

to the exemplary system of the present invention.

[0030] In furtherance of the exemplary method, the cuff is placed in tactile

communication with a patient (e.g., by being wrapped around a patient's arm) and a second

adapter is releasably connected to the first adapter such that there is direct fluid

communication between the first adapter and said second adapter. That, in turn, enables fluid

communication between the second adapter and the interior of the cuff/sleeve due to there

being direct fluid communication between the first adapter and the interior of the cuff/sleeve.

The features of the second adapter and the methods of connecting it to the first adapter also

are generally similar to those discussed above with respect to the exemplary system of the

present invention.

[0031] In still furtherance of the exemplary method, one of a plurality of hoses or

hose attachments is selected, wherein the plurality of hoses from which the selection can

occur includes at least one hose having a first end, a second end and a single lumen defined

therebetween, as well as at least one hose having a first end, a second end and more than one

lumen defined therebetween. The first end of the selected hose is then connected to said

second adapter and the second end of the selected hose is connected to at least a first piece of

equipment to enable a blood pressure measurement to be performed, wherein this first piece

of equipment can be any manual or electronic blood pressure measurement device.

[0032] This exemplary method enables blood pressure measurements to be

interchangeably performed using one or more similar or different blood pressure

measurement devices. These measurements can occur, for example, without removing the



selected hose that has been attached to the second adapter, such as by disconnecting the

second end of the selected hose from the first piece of equipment and connecting the second

end of the second hose to a second piece of equipment that is similar or different from the

first piece of blood pressure measurement equipment so as to enable a similar or different

blood pressure measurement to be performed. Alternatively, these measurements also can

occur through removal of the first selected hose that had been attached to the second adapter,

such as by disconnecting the second end of the first selected hose from the first piece of

blood pressure measurement equipment and then disconnecting the first end of the first

selected hose from the second adapter. Thereafter, another of the plurality of hoses is

selected and its first end is connected to the second adapter and its second end of said

plurality of hoses to a second piece of equipment to enable a separate blood pressure

measurement to be performed.

[0033] In accordance with another exemplary aspect of the present invention, a kit

can be provided that includes or is adapted to include various equipment to enable

interchangeable measurement of a patient's blood pressure in a variety of ways and/or

through use of a variety of blood pressure measurement equipment or devices. The kit

generally will include at least one cuff that is adapted to be wrapped about a limb of a patient,

wherein each cuff includes an interior chamber and an exterior surface. The various features

of the cuff are generally similar or identical to those described above with respect to the

exemplary system of the present invention. The kit generally also will include a first adapter

that is substantially disposed within the exterior surface of the cuff, wherein the first adapter

includes an opening that extends into the interior chamber of the cuff to provide direct fluid

communication between the exterior surface and the interior chamber of the cuff. The

various other features of the first adapter also are generally similar or identical to those

described above with respect to the exemplary system of the present invention.

[0034] The exemplary kit generally also will include at least one (and, optionally, a

plurality) of additional adapters, each of which is adapted for connection (e.g., individual,

releasable connection) to the first adapter in order to provide direct fluid communication

between the first adapter and the at least one additional adapter. The exemplary kit generally

will include, as well, a plurality of hoses or hose attachments, each of which has a first end

and a second end. The first end of each of said plurality of hoses is adapted for individual

connection to one, some or all of the at least one additional adapter, via one or more barbs

protruding from or one or more recesses defined within each of the at least one additional

adapter. The second end of each of said plurality of hoses is adapted for individual



connection to one, some or all of at least one piece of equipment in order to enable a blood

pressure measurement to be performed. As described above with respect to the exemplary

system of the present invention, each of the plurality of hoses can have a single lumen or

more than one lumen defined therein. Optionally, if the hose has two lumens defined therein,

one or more of the additional adapters can include a first chamber, a second chamber and a

dividing zone as discussed above with respect to the exemplary system of the present

invention.

[0035] Still other aspects, embodiments and advantages of the present invention are

discussed in detail below.

Brief Description of the Drawings

[0036] Fig. 1 is a side elevation view, shown in section, of a pressure measuring

device according to the present invention;

[0037] Fig. 2 is an enlarged sectional view of the pressure measuring device of Fig. 1,

depicting alternate means for attaching a rotatable dial face in relation to the device;

[0038] Fig. 3 is a side elevation view, shown partly in section, of a pressure

measuring device having a housing according to a second preferred embodiment;

[0039] Fig. 4 is a side elevation view, shown partly in section, of a pressure

measuring device having a housing according to a third preferred embodiment;

[0040] Fig. 5 is a partial sectional view of a pressure measuring device made in

accordance with a fourth preferred embodiment as used with an inflatable blood pressure

sleeve;

[0041] Fig. 6 is a side elevation view, partly in section, of a pressure measuring

device made in accordance with a fifth preferred embodiment of the present invention;

[0042] Fig. 7 is an unassembled view of the pressure measuring device of Fig. 6;

[0043] Fig. 8 is a partially exploded view of the housing of the pressure measuring

device of Figs. 6 and 7;

[0044] Fig. 9 is a side elevation view, in section, of a gage housing made in

accordance with a sixth embodiment of the present invention;

[0045] Fig. 9A is an enlarged view of the attachment of the peripheral bumper to the

gage housing of Fig. 9;

[0046] Fig. 10 is a top perspective view of the gage housing of Fig. 9;

[0047] Fig. 11 is a side perspective view of a gage housing made in accordance with a

seventh embodiment of the present invention;



[0048] Fig. 12 is a side elevation view, in section, of the gage housing of Fig. 11;

[0049] Figs. 12A and 12B are enlarged partial sectioned views of a protective

peripheral bumper as attached to the gage housing of Fig. 12;

[0050] Fig. 13 is a top perspective view of the gage housing of Fig. 12;

[0051] Fig. 14 is a bottom perspective view of the gage housing of Fig. 12 having a

shock resistant feature made in accordance with another embodiment of the present

invention;

[0052] Fig. 15 is a partially exploded view of a conventional blood pressure

measuring apparatus;

[0053] Figs. 16 and 17 are side elevation views, partly in section, of conventional

gage housings which have been configured for direct attachment to an inflatable blood

pressure sleeve;

[0054] Fig 18 is a top view of a blood pressure measuring apparatus in accordance

with a preferred embodiment of the invention;

[0055] Fig. 19 is a perspective view of the inflatable sleeve of the apparatus of Fig. 18

as used with a patient;

[0056] Fig. 20 is an assembled top perspective view of a blood pressure measuring

apparatus in accordance with another preferred embodiment of the present invention;

[0057] Fig. 2 1 is the top perspective view of the blood pressure measuring apparatus

depicted in Fig. 20 with the electronic gage module removed from the sleeve;

[0058] Fig. 22 is a functional block diagram of a capacitance transducer for use in the

electronic gage module of the blood pressure measuring apparatus of Figs. 20 and 21;

[0059] Fig. 23 is a cross sectional view of a capacitance sensor assembly used that

can be used in the electronic gage module of Figs. 20-22;

[0060] Fig. 24 is a preferred oscillator circuit for use in the electronic gage module of

Figs. 20-23;

[0061] Fig. 25 is a cross-sectional view illustrating the interior of another electronic

gage housing in accordance with the present invention;

[0062] Fig. 26 is a functional block diagram of another configuration for use in the

electronic gage module of Figs. 20-25;

[0063] Figs. 27 and 28 depict bottom and top perspective views, respectively, of

another electronic gage module in accordance with the present invention.

[0064] Fig. 29 is a top view of a cuff with an attached first adapter in accordance with

an exemplary embodiment of the present invention;



[0065] Figs. 3OA and 30B are perspective and bottom views of a first exemplary

embodiment of a second adapter in accordance with the present invention;

[0066] Fig. 3OC is a front view, with cut away of a first adapter releasably connected

to the second adapter of Figs. 30A and 30B

[0067] Figs. 3 1A and 3 1Bare perspective and bottom views of a second exemplary

embodiment of a second adapter in accordance with the present invention;

[0068] Fig. 32 is a side view, with cut away of a first adapter releasably connected to

the second adapter of Figs. 3 1A and 3IB;

[0069] Fig. 33 is an exploded view of the components of a blood pressure

measurement system in accordance with an exemplary embodiment of the present invention;

[0070] Fig. 34 is an exploded view of the components of a blood pressure

measurement system in accordance with an alternative exemplary embodiment of the present

invention; and

[0071] Fig. 35 is a top view of various exemplary configurations of an attached hose

in accordance with the present invention.

Detailed Description

[0072] The present invention is herein described with reference to several preferred

embodiments, each of which specifically relates to blood pressure measuring apparatus.

However, it should be evident to one of sufficient skill in the field that certain other

variations and modifications could be made utilizing the inventive concepts described herein,

as well as alternate applications other than blood pressure measurement, including use in

barometers, pressure vessel indicators, pressure sensitive switches, valves, and literally any

industrial or medical device requiring a pressure responsive element. Furthermore and

throughout the course of the following discussion, terms such as "upwardly," "downwardly,"

"upper," "lower," "top," "bottom," "vertically," "horizontally," and the like are used to

provide a frame of reference with regard to the accompanying drawings. These terms,

however, should not be treated as limiting with regard to the invention as described herein.

[0073] In addition, a number of terms are used herein which require definitions.

"Gearless" as used herein refers to any movement mechanism disposed within a gage housing

which does not include a gear or gear-like element. "Hoseless" as used herein refers to a

direct connection between a gage housing and an inflatable sleeve of a pressure measuring

apparatus without any intermediate hose or hoses therebetween. Several preferred

embodiments of hoseless attachments for a blood pressure measuring apparatus are described



throughout the course of the following discussion. "Connected" as used herein refers to state

of being reversibly (e.g. releasably) or irreversibly joined in direct contact.

[0074] Referring to Fig. 1, there is shown a blood pressure measuring device or

apparatus 10 made in accordance with a first embodiment of the invention. The device 10

includes a substantially cylindrical gage housing 12 having an interior cavity 14 defined by a

circumferential inner wall 16, an open top end 18, and a bottom end 20. A viewing window

or bubble 22, made from glass, plastic, or other suitable transparent material is attached in a

known manner to the open top end 18 of the gage housing 12. The bottom end 20 of the gage

housing 12 has a diameter which inwardly tapers down to a narrow downwardly extending

portion 24 having a bottom opening 26 serving as an inlet port for admitting a fluid.

Preferably, the diameter of the narrow extending portion 24 is about one third of the diameter

of the major portion of the housing 12, though it will be apparent from the following

discussion that this parameter can be suitably varied depending upon the application.

[0075] The interior cavity 14 of the housing 12 is sized for retaining a number of

component parts, including a horizontally disposed support plate 28. The support plate 28 is

a generally planar member having opposing top and bottom facing sides 30, 32, and a central

through opening 34. A press-fitted or otherwise suitably attached or integral sleeve 36

attached to the top facing side 30 of the support plate 28 extends into the central through

opening 34 of the support plate 28 and is used for retaining a movement mechanism 40,

described in greater detail below.

[0076] The circumferential inner wall 16 of the housing 12 further includes a reflexed

portion 19 which is sized for supporting an outer edge 2 1 of the horizontal support plate 28

immediately therebeneath and at a predetermined height within the housing 12. The central

through opening 34 is shown as being substantially aligned with the bottom opening 26 of the

housing 12, but this particular alignment is not critical to the workings of the present

invention and therefore can be varied.

[0077] Referring to Figs. 1 and 2, a diaphragm subassembly 42 includes a flexible

diaphragm 44 which is non-fixedly attached to the bottom facing side 32 of the horizontal

support plate 28. The diaphragm 44 is substantially horizontally planar and includes a

plurality of wave-like surfaces 49. An outer edge 47 of the diaphragm 44 is clamped by an

O-ring 46 disposed on a circumferential ledge 45 extending upwardly from the bottom end 20

of the housing 12. The O-ring 46 not only supports the diaphragm 44 in place, but also

provides a fluid tight seal for the bottom of the interior cavity 14.



[0078] The centermost portion of the substantially horizontally planar diaphragm 44

includes a downwardly extending section, herein after referred to as the pan 48, which is

soldered or otherwise fixed or even integral with the remainder of the diaphragm 44. The pan

48 is a hollow cylindrical section which extends into the downwardly extending portion 24 of

the housing 12 when assembled and includes a cavity 50 having a width dimension that is

substantially equal to that of the press-fitted sleeve 36. A lower end 53 of the pan 48 includes

a interior contact surface 52 that is hardened.

[0079] Referring specifically to Fig. 1, the movement mechanism 40 includes an

axially displaceable shaft member 54 that is wholly enclosed within a hollow tubular member

56 with the exception of protruding top and bottom ends 57, 55, respectively. A thin flexible

ribbon-like spring member 70 is fixedly attached at one end 6 1 adjacent a bottom end of the

tubular member 56 to a fixed portion of the tubular member and at an opposite remaining end

59 to the axially displaceable shaft member 54 around which the ribbon spring member 70 is

helically or spirally wound. The hollow tubular member 56 includes a set of external threads

73 extending over an upper portion of the length thereof that engage corresponding internal

threads 75 provided in the press-fitted sleeve 36. The ribbon spring member 70 is preferably

fabricated from beryllium copper, spring steel, or other similar material.

[0080] The hollow tubular member 56 includes an integral top cap portion 58 having

a diameter which is larger than that of the remainder of the member, the cap portion having a

shoulder which bears against a biasing spring 68 disposed within an annular recess 69 of the

press-fitted sleeve 36. The top cap portion 58 and the biasing spring 68 are used to adjust the

overall sensitivity of the movement mechanism 40.

[0081] When correctly positioned, the majority of the movement mechanism 40

extends beneath the horizontal support plate 28 and into the cavity 50 defined in the pan 48

which is already positioned in the downwardly extending portion 24 of the housing 12. In

this position, the extending bottom end 55 of the shaft member 54 is proximate to the

hardened contact surface 52.

[0082] Still referring to Fig. 1, a dial face 63 having measuring indicia (not shown) is

attached to the top facing side 30 of the horizontal support plate 28 through a center opening

which is sized to fit over the press-fitted sleeve 36. An O-ring 65 disposed in a slot 67 of the

tubular sleeve 36 engages an inner edge of the dial face 63 with an indicating member 62

being mounted to the protruding top end 57 of the shaft member 54. A preferred lightweight

indicating member useful in his design is described in U.S. Patent No. 6,644,123, the entire

contents of which are herein incorporated by reference.



[0083] In operation, changes in the pressure of incoming fluid (in this example, air)

entering the bottom opening 26 of the housing 12 cause corresponding movements of the

diaphragm 44. That is, the seal provided onto the outer edge 47 of the diaphragm 44 by the

O-ring 46 clamping against the top face of the housing ridge 45 prevents air from further

penetrating into the interior cavity 14. Therefore, the increase in pressure causes axial

movement of the diaphragm pan 48 with the interior contact surface 52 being caused to push

upwardly against the bottom end 55 of the axially displaceable shaft member 54. As a result

of the upward movement of the diaphragm 44, the top end of the ribbon spring member 70 is

caused to extend relative to the fixed bottom end 6 1 of the spring member which is fixedly

attached to the bottom end of the tubular member 56. This extension causes the shaft

member 54 to rotate about its linear axis. The rotation of the axially displaceable shaft

member 54 therefore causes a corresponding circumferential movement of the indicating

member 62 attached to the top end 57 of the shaft member 54 relative to the measuring

indicia (not shown) on the dial face 63.

[0084] Zero adjustment of the above pressure measuring device 10 is a relatively

simple procedure, as compared with previously known devices. First, the viewing window

22 is removed from the open top end 18 of the gage housing 12. The engagement of the O-

ring 65 against the inner edge of the dial face 63 allows the dial face to be freely rotated in

relation to the position of the indicating member 62. Sensitivity adjustments can also be

made at the top of the device 10 by rotating the top cap portion 58 against the biasing spring

68 within the annular recess 69 of the press-fitted sleeve 36, so as to adjust the sensitivity of

the ribbon spring member 70 for a given rotation. A similar mechanism is described in

previously incorporated U.S. Patent No. 6,168,566.

[0085] Variations of the above device are possible. For example and referring to Fig.

2 and in lieu of an O-ring, either the dial face 63A and/or the horizontal support plate 28A

can be tapered suitably adjacent their center openings relative to a shoulder 80 provided on

the tubular sleeve 36A in order to allow the dial face to be rotated without requiring removal.

Alternately, the movement mechanism 40 can include a zero adjustment feature as described

in U.S. Patent Nos. 5,966,829 and U.S. Patent No. 6,168,566. In passing, it should be noted

that Fig. 2 merely illustrates a portion of the overall assembly in order to distinctly facilitate

the above discussion.

[0086] A housing design in accordance with a second embodiment is illustrated in

Fig. 3. Similar parts are herein labeled with the same reference numerals for the sake of

clarity. As in the preceding, the device includes a gage housing 12 having an interior cavity



14 sized for retaining a diaphragm assembly 42 that includes a diaphragm 44 having a series

of wave-like surfaces 49, as well as a downwardly extending portion or pan 48. The device

further includes a substantially horizontally disposed planar support plate 28, the housing 12

further having a downwardly extending narrowed portion 24. A movement mechanism 40 is

disposed through a central opening 34 defined in the horizontal support plate 28 such that the

bottom end 55 of an axially displaceable shaft 54 of the mechanism is disposed in proximity

to a hardened contact surface 52 of the pan 48 of the diaphragm assembly 42. The diaphragm

44 in the meantime is attached, but not sealed, to the bottom facing side 32 of the horizontal

support plate 28.

[0087] A fluid, such as air, entering the gage housing 12 through a bottom opening 26

causes deflection of the pan 48 of the diaphragm 44 against the axially displaceable shaft 54,

thereby causing rotation of the shaft by means of an attached ribbon spring member 70,

according to the manner previously described.

[0088] According to this particular embodiment, the device includes a docking hub 82

that is provided on the exterior of narrow downwardly extending portion 24 of the housing

12, the hub including a circumferential groove 114 which is sized for retaining an O-ring 118

or other similar sealing element. For example, the docking hub 82 can utilize pipe or other

form of known threads (not shown). The docking hub 82 provides adequate modification to

allow the device to be attached to other existing pressure device housings having pressure

sources, for example, those manufactured by Welch Allyn, Inc. of Skaneateles Falls, NY,

among others. In passing, it should be noted that the position of the bottom opening 26 of the

housing 12 is not essential; that is, incoming fluid can enter the housing 12 from either a

horizontally or otherwise disposed port, so long as the opening is beneath the seal that is

provided by the O-ring 118.

[0089] To further illustrate variations and referring to Fig. 4, a third embodiment of a

housing 12B made in accordance with the present invention includes a diaphragm 44B, which

unlike the preceding embodiments, is a substantially vertical member having an overall width

dimension that is considerably narrower than those previously described. As a result, a

horizontal support plate is not required, as in the preceding.

[0090] As in the preceding embodiments, an outer edge 47B of the diaphragm 44B is

sealed using an O-ring 46B or other sealing member which effectively clamps the outer edge

to a shoulder of the a press-fitted sleeve 36B. The movement mechanism 40 is disposed

essentially through a center opening in a press-fitted sleeve 36B and threaded into

engagement therewith. The majority of the movement mechanism 40 is disposed within the



cavity defined by the essentially vertical diaphragm 44B, the particular diaphragm of this

embodiment having vertically disposed wave-like surfaces 49B. Adjustments to control the

sensitivity of the movement mechanism 40 using biasing spring 68B are performed in the

manner previously described.

[0091] Overall, the housing of the instant embodiment defines a very shallow profile

for the upper portion of the gage housing 12B. Though not shown, the bottom end 2OB of the

gage housing 12B can be used as a docking hub to secure the gage housing into other gage

housings (not shown) either as a retrofitted or as a new assembly as previously described. As

further described herein, this docking hub can also permit direct hose-free connection

between a gage housing and an inflatable blood pressure sleeve.

[0092] Referring to Fig. 5, a gage or instrument housing 140 formed in accordance

with a fourth embodiment of the present invention is herein described in combination with a

blood pressure sleeve or cuff 142. For purposes of the present embodiment, the instrument

housing 140 is used with a specific blood pressure cuff that is described in greater detail in

U.S. Patent No. 6,036,718, the contents of which are hereby incorporated in its entirety. In

brief, the inflatable cuff 142 is manufactured using a pair of sleeve portions 144, 146 that are

sealed together using a series of continuous RF (radio frequency) welds to form an integral

bladderless structure having an inflatable inner volume 148. In operation, the cuff 142 is then

wrapped as conventionally known about the arm 170 (partially shown) or other limb of a

patient.

[0093] The gage housing 140 includes an upper housing portion 152, a lower housing

portion 154, and a connecting intermediate portion 156. The upper and lower housing

portions 152, 154 are substantially cylindrical in cross section and have approximately the

same dimensions while the intermediate portion 156 has a substantially smaller diameter that

is considerably narrower than either adjoining section, thereby defining a configuration

resembling a yo-yo. According to the present embodiment, the intermediate portion 156 has

a diameter which is approximately one third the diameter of the remaining portions 152, 154,

but it will

be readily apparent that this parameter can be varied depending on the relative size of the

movement mechanism used therein. Each of the above portions 152, 154, 156 are

interconnected and hollow, combining to form an interior cavity 158.

[0094] According to this embodiment, a horizontal support plate 165 (shown in

phantom), is positioned within the lower portion 154 of the housing 140 while a dial face 167

(also shown in phantom) is disposed in the upper portion 152. A movement mechanism 171



(also shown in phantom), which is similar structurally to those previously described,

interconnects the dial face 167 and the support plate 165 and is located primarily in the

intermediate portion 156.

[0095] According to this embodiment, a button-hole like slot 162 is cut both of the

inner and outer sleeve portions 144, 146. The edges of the slot 162 are sealed. The above

slot 162 provides a button-like retainment for the lower portion 154 of the housing 140 as

well as the intermediate portion 156, with the upper portion 152 protruding from the exterior

of the cuff 142. A port 176 is connected via a hose 178 to the inflatable inner volume 148 of

the cuff 142 which is inflated by a pneumatic bulb (not shown) in a well known manner.

[0096] In operation, the device operates similarly to that previously described, except

that a detachable stethoscope adapter 166 can also be attached to the bottom of the lower

housing portion 154, thereby forming an integral unit. The bottom of the lower portion 154,

according to this embodiment, includes an extending attachment portion 174 sized to engage

a female connector 180 or other suitable means provided on the adapter 166. All preceding

known cuffs require separation between the cuff and the stethoscope. With the overall

shallow profile of the above housing 140, use of an adapter 166 permits an interconnection

which is highly advantageous.

[0097] The stethoscope adapter 166 is a conical member which forms the bell of the

stethoscope having connecting ear pieces (not shown) attached to a port 184. In use, the

adapter 166 is freely rotatable relative to the housing 140, allowing examination by a patient

or care giver to be performed equally well. The overall workings of stethoscopes are

commonly known and do not form part of the inventive concepts described hereon.

[0098] Referring to Figs. 6-8, there is shown a blood pressure measuring device made

in accordance with a fifth embodiment of the present invention. As in the preceding, similar

parts are labeled with the same reference numerals for the sake of clarity. This device

includes an RF-welded blood pressure sleeve 142 similar to that described in the previously

incorporated '718 patent including a pair of sleeve portions 144, 146 which are sealed

together to form an integral structure and define an inflatable inner volume 148. The sleeve

142 is sized to be wrapped around the arm or other limb of a patient (not shown) in a manner

which is commonly known, and therefore requiring no further explanation. A socket 190 is

disposed and fixed within an opening that is provided on the exterior of one of the sleeve

portions 144, the socket being sized to receive a mating portion of an instrument or gage

housing 194. The instrument housing 194 according to this embodiment is similar to those

previously described including a narrowed bottom portion, but in which the bottom portion



also includes a ball-shaped engagement or mating end 196. When assembled, the ball-shaped

engagement end 196 is fitted within the socket 190 of the sleeve in order to provide a direct

fluid and sealed connection therewith, the gage housing 194 being free to pivot relative to the

plane of the sleeve 142, about the socket 190, as shown by reference numeral 198.

[0099] The engagement end 196 includes an opening 200 that permits fluid

communication with the interior of the sleeve 142 wherein fluid (e.g., air) can enter the

interior of the gage housing 194, causing corresponding movement of a diaphragm and a

contained movement mechanism (not shown in this view), in the manner previously

described herein.

[00100] Preferably, the viewing window 22 of the housing 194 includes an anti-

reflective coating to reduce or substantially reduce glare, with the user (physician or care

giver) or patient having the ability to either rotate the housing or to pivot same in order to

effectively utilize the instrument and read the dial face. As such, the gage housing 194 can

effectively be used in either a right or left-armed patient measurement. A sleeve that further

provides this ability with an attached gage housing is described in greater detail below.

[00101] Still referring to Figs. 6- 8, the device further includes a rubberized ring-

shaped guard or bumper 202 that is press-fitted into engagement about the outer periphery of

the gage housing 194, the bumper having a ridge 206 extending a predetermined distance

above the viewing window 22. The bumper 202 performs at least two functions; first, and

though the present device is ultra-lightweight, the bumper additionally absorbs shock or

impact loads when the housing 194 is dropped. Second, the bumper 202 also reduces the

likelihood of damage to the viewing window 22.

[00102] As described in greater detail in a succeeding embodiment, it should be noted

herein that the mating or engagement end of the narrowed bottom portion of the instrument or

gage housing need not include a "ball-shape" for accommodation within the sleeve socket

190. Examples are discussed below with reference to Figs. 9-14.

[00103] Furthermore, it should also be apparent that literally any gage housings that

include a pressure responsive member can be configured or retrofitted for direct engagement

with a blood pressure sleeve without requiring hoses (hoseless) between the housing and the

sleeve. Moreover, these housings should not be limited merely to mechanically based gage

housings, as described in the foregoing, in that electronic versions can also be retrofitted to

the above described sleeve if the electronic version includes or is adapted to include a

suitable mating or engagement end.



[00104] One example of a prior art mechanical system is partially shown in Fig. 15,

and is defined by a gage housing 296 that retains a conventional movement mechanism 292.

The movement mechanism 292 includes a threaded end 297 extending through a bottom

opening 299 of the gage housing 296 and is received into the mating threaded end of a port

300 of a tubular member 305, the input end of which includes a pneumatic bulb 307. In use,

the output end 309 of the tubular member 305 receives a hose (not shown) that extends to a

coupling of a blood pressure sleeve (not shown).

[00105] Referring to Figs. 16 and 17, respectively, a pair of known mechanical gage

housings 294, 306 are shown that can be interconnected to a blood pressure sleeve 324 in a

manner similar that previously described. Each of these conventional housings 294, 306,

similar to those of Fig. 15, are less compact than those which have been expressly detailed,

mainly because of the intricacy and sizing of the movement mechanism that is contained

therein. Each of the gage housings 294, 306, however, do commonly contain a threaded

engagement end or inlet port 298, 310, that permits fluid communication between the housing

interior and the pneumatic bulb 307, Fig. 15. The pneumatic bulb 307 is attached using a

hose (not shown) to the inlet port. As noted previously, any gage housing having an

engagement or inlet end and including literally any form of movement mechanism can be

reconfigured according to the present invention for hoseless interconnection with an

inflatable sleeve. A number of additional examples are now described to further illustrate

this point.

[00106] According to the present invention and in order to retrofit the gage housings

294, 306, the end of the threaded inlet port 298, 310 can be covered with an adapter or cap

302 which is sized for sealing engagement within a socket 320 provided in an inflatable

blood pressure sleeve 324. The cap 302 and the socket 320 each include respective openings

304, 308, which as shown in Figs. 16 and 17 upon attachment to the inflatable sleeve 324,

permits direct fluid communication between the interior 328 of the sleeve 324 and the interior

of the housing 294, 306, the housing being preferably snap-fitted to the sleeve. As a result,

there is no need to include the hoses which are essential to the prior art assembly of Fig. 15,

thereby greatly simplifying the use of even conventional devices by permitting direct, hose

free connection to an inflatable blood pressure sleeve.

[00107] Referring to Figs. 20-28, another series of preferred embodiments are herein

described to better depict the versatility achieved by the present invention. All of the



preceding embodiments have referred to so-called mechanical hoseless connections, that is,

each of the gage housings have included a movement

mechanism which is mechanical in nature. As noted above, however, any form of movement

mechanism that is capable of producing a result based on a change of pressure can be

utilized.

[00108] To that end and first referring to Figs. 20 and 21, a blood pressure measuring

assembly 400 includes a blood pressure sleeve 404 such as previously described which is

bladderless, such as described in U.S. Patent No. 6,036,718, the sleeve including a port 408

containing a small opening 412 that maintains fluid communication with the interior (not

shown) of the sleeve. The port 408 permits engagement to an electronic gage module or

housing 420 having a number of interior component parts, that are described in greater detail

below, as well as a proximal end 424 that is sized to permit a direct releasable connection

with the port without the need or requirement of additional hoses therebetween, the proximal

end including an aligned end opening 428. The sleeve 404 is inflated by means of a

pneumatic bulb 434 that is tethered by a hose 438 to a coupling 442 provided on the sleeve,

the coupling having an opening extending into the interior of the sleeve. A bleed valve 446

adjacent the pneumatic bulb 434 assists in the deflation of the sleeve 404 in a manner

conventionally known. The sleeve 404 is bladderless, can be securably wrapped about a limb

of a patient (not shown) by means of hoop and loop fastener portions 445.

[00109] Referring to Fig. 22, a block diagram illustrates the primary componentry, in

this instance, a capacitance transducer assembly 450 of an electronic pressure gauge

contained within the electronic gage module 420. This transducer assembly 450 generally

includes a capacitance pressure sensor transducer 454 that is responsive to a stimulus, (in this

instance, the stimulus is the input of fluid into the interior of the electronic gage module from

the sleeve 404, Fig. 20), the transducer being operatively connected to an oscillator circuit

458. A measurement and processing circuit 462 is connected to the output of the oscillator

circuit 458. The measurement and processing circuit 462 includes a counter circuit 466 that

is connected to a data processor 470, each of the latter being connected to a reference

oscillator 474, the data processor being connected to user I/O devices 475. In this instance,

the I/O devices 475 include an actuable button 476, Fig. 20, provided on the exterior of the

module as well as a display 478, Fig. 21.

[00110] In terms of general operation, essentially the dynamic portion of transducer

454 is a variable capacitor. As the measured environmental parameter changes (the entering

fluid pressure), the capacitance changes. The oscillator circuit 458 converts this capacitance



change into an AC signal. The processor 470 converts the measured frequency into the

parameter (e.g., pressure) measurement and the measured parameter is then displayed upon

the display 478.

[00111] Referring to Fig. 23, a preferred capacitance sensor transducer 454 for use in

the above assembly 450 is described in greater detail for exemplary purposes, the transducer

including a capacitance sensor that includes a metallic conductor layer 480 formed on a

surface of a circuit board 484. A ground conductor layer 488 is disposed on the opposite

surface 492 of the circuit board 484, that also includes a dielectric material, disposed between

the conductor layer 480 and the ground conducting layer 488. A metal ring 496 is connected

to the circuit board 484 by pins 500, that are inserted through a ring conductor 504. The

metal ring 496 receives structural support from a support plate 508 that is disposed between

the circuit board 484 and the metal ring 496. The support plate 508 causes the conductor

layer 480 and the support plane of the metal ring 496 to be co-planar, thereby reducing

mechanical tolerance stack-up. A metallic diaphragm 512 is coupled to the circuit board 484

as sandwiched between the metal ring 496 and an O-ring 516. Therefore, the metallic

diaphragm 512 is disposed over the circuit board 484 and is juxtaposed relative to the

conductor layer 480 to form a variable capacitor. The metallic diaphragm 512 is held in

place by the O-ring 516 which is pressed against the diaphragm and metal ring 496 by a snap-

on cap 520. The snap-on cap 520 includes a port 522 aligned to permit fluid to enter same as

stimulus as well as multiple snaps 524 that fit over the edge of the metal ring 496. A set of

electronics; more particularly, an oscillator circuit 458 and a measurement and processor

circuit 462 as well as a reference oscillator 474, for the sensor are mounted to the underside

492 of the circuit board 484.

[00112] Referring to Fig. 24, a schematic of a preferred oscillator circuit is herein

described. This circuit 458 includes a first loop having an inverter gate 530, inverter gate

534, resistor 538, and a capacitive sensor 540, such as just described in Fig. 23, in series. An

optional capacitor 542 is connected between the input of the inverter gate 530 and ground.

An optional capacitor 544 is connected between the output of the resistor 538 and ground.

The capacitor 542 and capacitor 544 are in parallel with stray capacitances resulting from the

construction of the sensor 450 and the proximity of the oscillator 458 on the circuit board 492

to the ground conductor. A low-pass filter 548 is formed by the series resistor 538 in

combination with the capacitor 542, capacitor 544 and the stray capacitances referred to

above. The oscillator circuit 458 also includes a second loop in parallel with the resistor 538

and capacitance transducer 540. The second loop includes an inverter gate 552 in series with



a resistor 556. The output of the oscillator circuit 458 is connected to the measurement and

processing circuit 462.

[00113] This oscillator circuit 458 is a type of RC relaxation oscillator wherein the

dynamic portion of the oscillator circuit 458 is the capacitance transducer 540, as described

above. Additional details concerning the above sensor and transducer assembly, including

the above referred to oscillator circuit, can be found in U.S. Patent No. 6,828,801, the entire

contents of which are herein incorporated by reference.

[00114] A cross-sectional view of the components as stored within the interior of

another version of another suitable electronic gage module 560 are shown in Fig. 25. It

should be readily apparent that this module is exemplary, and that modifications and

variations can be found, for example, in US Patent Nos. 5,323,782 and 5,316,006. Exterior

views of this module 560 are depicted in Figs. 27 and 28, the module having an ovate

geometry that is defined by a housing body 564 which includes a upper or major housing

section 566 and a proximal engagement section 568 that is sized to be sealingly and

releasably fitted into a port or socket 408 of a blood pressure sleeve 404, such as that shown

in Figs. 20 and 21, and in the manner previously described. The proximal engagement

section 568 includes an end opening 572 extending into the interior of the module 560 and

particularly to a contained capacitance transducer sensor assembly 582, coupled to a circuit

board 586, the sensor assembly having a metallic diaphragm (not shown in this view) and

operative in a manner as previously described. The interior of the module 560 further

includes relevant circuitry as well as a processor 594 interconnecting the above components

including a display, such as an LCD 584 that positioned relative to a viewing window 588.

Each of the above are interconnected in the manner previously described to an input means

such as an ON/OFF button 598, disposed on the upper housing section 566 of the module

560, each being powered by batteries 600.

[00115] The exterior of the housing body 564 further includes a peripheral bumper

576, shown in Figs. 27 and 28 only, that protects the upper housing section 566 when

dropped. The bumper 576 is preferably raised above the LCD 584. Within the module 560

are a number of components including the capacitance transducer sensor assembly 582,

similar to that previously described,

[00116] Referring to Fig. 26, an alternate design for an electronic gage housing or

module 640 is depicted wherein fluid enters a housing body 644 as from a sleeve (not shown)

regulated by a valve 648 or pneumatic bulb (not shown) attached to a pressure-sensitive

switch 652. The sensor 656, such as the preceding capacitive sensor is operatively connected



to receive the fluid incoming stream through a port 660, the sensor being controlled by

circuitry retained with a miniature processor 666. Blood pressure readings are then

calculated by the processor 666 for either output by a display 670 or the pressure information

signal is alternately converted through appropriate means into digital values that can be

transmitted wirelessly by means of a RF or IR based link 674 to a remote site (not shown).

[00117] In passing, it should further be noted that though an RF welded or bonded

inflatable sleeve is described throughout, other forms of inflatable sleeves can be utilized

embodying the central concepts of the present invention, including both bladderless sleeves

and sleeves having bladders. In addition, other forms of systems can be employed other than

the capacitance sensor described herein. For example, a strain gage including a silicon

pressure sensor could be employed in combination with an analog amplifier and an AID

converter to produce a digital signal. Alternately, a diaphragm could be employed in

combination with a pair of ultrasonic transducers to produce a time delay signal. According

to yet another example, an optical version could be contemplated using a laser and a

diffraction grating in which interference fringe counts could be used as a determining means.

[00118] Still according to another alternative, a magnetic based system could be

utilized in combination with a diaphragm and an LVDT. A MEMs-based version is also

possible within the ambits of the invention provided the packaging is suitably convenient for

sleeve attachment. Each of the foregoing can be used with a diaphragm though use of a

diaphragm may also not be required. For example, a Bourdon tube could be employed in lieu

of a diaphragm. Alternately, a spring and a rolling seal piston could be substituted for the

diaphragm, indicating the myriad of potential uses and applications.

[00119] Referring to Figs. 9 - 11, there is shown a gage or instrument housing 210

according to a sixth embodiment of the present invention. As in the preceding, the gage

housing 210 is used in connection with a blood pressure measuring device and includes an

upper housing portion 212 which retains a movement mechanism 214 and a narrowed lower

portion 218 having a mating or engagement end 220 which is sized to engage a generally

cylindrical socket 222 formed in a sleeve portion of a bladderless blood pressure cuff or

sleeve 226. Unlike the preceding embodiment, the mating end 220 of the narrowed lower

portion 218 is also generally cylindrical in cross section, the end similarly including an end

opening 224, shown in Fig. 11, which permits fluid communication with the interior of the

blood pressure cuff 226 via a corresponding opening 228 also formed in the socket 222,

thereby forming a fluid inlet port.



[00120] The upper housing portion 212 of the gage housing 210 and the contained

movement mechanism 214 are similar to those previously described. That is, the movement

mechanism 214 includes a helically wound thin ribbon spring 240 which is attached at one

end to an axially displaceable shaft member and at a second end to a tubular sleeve member

in the manner described above. Changes in pressure of the cuff 226 cause fluid to enter the

narrowed lower housing portion 218 through the end opening 224, affecting a contained

diaphragm 246 and causing the axially displaceable shaft member to be translated upwardly,

resulting in rotation of the shaft member against the biasing of the ribbon spring 240 and

circumferential movement of an indicating member 248, attached to a protruding top end of

the shaft member, relative to a dial face.

[00121] The mating end 220 of the narrowed lower housing portion 218 can include a

circumferential channel or notch 250, that is most clearly shown in Fig. 11. The

circumferential channel 250 provides a discontinuous path for shock and impact loads and,

therefore, effectively cushions the contents of the gage housing 210 including the movement

mechanism 214, from shock or impact loads such as when the housing 210 lands on the

narrowed lower portion 218.

[00122] According to this embodiment and as most clearly shown in Figs. 9 and 10,

and to further insulate the housing 210 from damage due to shock or impact loading, a

rubberized peripheral guard or bumper member 232, sized to fit over the exterior periphery of

the upper housing portion 212 is press fitted into engagement therewith. The guard member

232 is similar to that previously described above in that the entire periphery of the upper

housing portion 212 is covered, the guard member including a stepped portion 234, shown in

Fig. 9A, which extends over the top of the upper housing portion, including the viewing

window, and defines an air gap 236 along the outer circumferential edge thereof. The air gap

236 provides a discontinuous path for any impact loads which can occur if the gage housing

210 lands awkwardly.

[00123] Variations of the above embodiment of Figs. 9-11 are possible. For example,

and referring to Figs. 12 -14, there is shown a gage housing 260 according to a seventh

embodiment of the present invention. The gage housing 260 also includes an upper housing

portion 264 and a narrowed lower housing portion 268 having an engagement end 270 which

mates with a socket 222 which is formed in blood pressure sleeve 226. The upper housing

portion 264 according to this embodiment is defined by a substantially elliptical cylindrical

cross section as opposed to the preceding embodiments in which the upper housing portions

are substantially circular cylinders. It should be noted that other shapes or geometries could



be contemplated. According to this embodiment, a circular face groove 272 provided in the

bottom surface 276 of the engagement end 270 provides a similar function to the

circumferential channel 250, Fig. 11, with regard to shock or impact loads applied to the

housing if dropped or otherwise acted upon.

[00124] Otherwise, the engagement end 270 similarly engages the socket 222 of the

sleeve 226, the gage housing 260 retaining a movement mechanism (not shown) as

previously described. The engagement end 270 includes an end opening 271 which permits

hoseless fluid communication with the sleeve 226, also as previously described, through a

socket opening 228 which extends to the sleeve interior.

[00125] According to the instant embodiment, a rubberized guard member 280 is press

fitted over the exterior periphery of the upper housing portion 264, the guard member

according to this embodiment including a radially extending portion 284 which when

attached extends from the outer edge of the elliptically shaped upper housing portion 264 and

similarly provides a cushioning air gap 286 which creates a discontinuity, in fact a buffer,

which insulates the housing 260 from impact loads when the housing is dropped. Similar air

gaps 288 are provided above the viewing window as defined in an axially extending portion

290 to provide additional protection against shock or impact loads.

[00126] As shown in Fig. 12B, an O-ring 289 is provided within the annular air gap

288. Additional shock resistance between adjoining portions of the housing 264 and the

interior wall surface of the guard member include an annular rubberized shim 285.

[00127] Referring to Figs. 18 and 19, a sleeve 344 for a blood pressure measuring

apparatus 340 is herein described.

[00128] The sleeve 344 itself is constructed from a pair of sleeve portions 368, 372

made from a polyamide or other similar fluid impermeable material which are RF welded or

bonded together and define an interior chamber. The interior chamber of the sleeve 344 is

inflated by means of a pneumatic bulb 356 which is tethered by tubing 360 to a barb or port

352 provided on a sleeve portion 368, the barb having an opening which is in communication

with the interior chamber of the sleeve. A check valve 364 provided adjacent to the

pneumatic bulb 356 permits depressurization of the interior chamber of the sleeve 344 when

the valve is opened.

[00129] The sleeve 344 includes hook and loop fastener portions (only one of which

376 being shown) on the outward facing sides of each of the sleeve portions 368, 372 at

opposite ends of the sleeve, thereby permitting the sleeve to be formed into a cylindrical

shape and secured when wrapped about the limb of a patient 375, as shown in Fig. 19. Each



hook and loop fastener portion 376 is also preferably RF welded to a sleeve portion 368, 372.

Specific features relating to the above noted features, including the manufacture of the herein

described sleeve 344, are described in U.S. Patent No. 6,036,718, herein previously

incorporated by reference in its entirety.

[00130] When properly attached, the facing side of the sleeve portion 372 contacts the

patient with the facing side of the sleeve portion 368 being exposed. According to the

present embodiment, each facing side has a different color to assist in attaching same to the

patient. According to the present embodiment, the sleeve 344 is two-toned with the facing

side of the sleeve portion 372 having a black colored finish and the facing side of the exposed

sleeve portion 368 having a lighter colored finish.

[00131] A socket or port (not shown) similar to those described above and shown for

example in Figs. 9 and 12 is also provided in the sleeve portion 368, the socket being sized

for receiving a gage housing 348 which is releasably snap-fitted in the manner previously

described and defined. The gage housing 348, when attached, can be rotated about its

vertical axis, permitting easy visual access to either the care giver and/or the patient.

[00132] The gage housing 348 according to this embodiment is identical to that

previously shown and described in Fig. 9, the housing containing a bellows assembly as well

as a gearless movement mechanism which operates in the manner described above to permit

circumferential movement of an indicating member relative to a dial face when pressure

changes within the interior chamber of the sleeve 344 cause movement to a movable surface

of the bellows assembly. The gage housing 348 also preferably includes the shock/impact

resistant features previously described.

[00133] An artery index marker 380 is provided adjacent the hook and loop fastener

portion 376 on the facing side of the sleeve portion 368. This marker 380 is used to align the

sleeve with the brachial artery of the patient, the marker further including left and right limb

indicators which are provided on respective lateral sides of the sleeve 344. When the sleeve

344 is wrapped over the arm of the patient 375, the marker is used to properly and

circumferentially align the arm and the artery with the limb indicator pointing directly at the

artery. The rotatability of the gage housing 348 within the sleeve 344 permits the sleeve

having the attached gage housing to be used when attached regardless of orientation.

[00134] According to the present invention, sets of indicia 384, 388 are also provided

on the facing side of the sleeve portion 368 designating the size of sleeve being used; that is,

whether the sleeve is an adult, child or neonatal cuff. An adult sleeve is shown in the present

embodiment. The gage housing 348 can be releasably attached in the manner described



herein to any of the above noted sleeves, regardless of size. Moreover, the above sleeve can

be used with any of the above described gage housings, including the electronic modules

described in Figs. 20-23.

[00135] FIGS. 29-35 depict additional exemplary embodiments of the present

invention in which systems, methods and kits are provided for interchangeably enabling

blood pressure measurements to be performed on a patient through use of different manual or

electronic blood pressure measurement equipment or devices, while allowing the same

cuff/sleeve to be continually worn by the patient. Because a patient can wear the same

cuff/sleeve while blood pressure measurements are performed using a wide variety of blood

pressure measurement equipment, the present need to frequently detach a cuff/sleeve from a

patient and then locate and reattach a new sleeve/cuff is beneficially obviated.

[00136] Referring initially to FIG. 29, a cuff 1000 having an exterior surface 1010 is

shown with an attached first adapter 1100. Though only partially shown in FIG. 29, the cuff

1000 can be similar or identical to any of the various cuffs/sleeves 226, 324 shown in FIGS.

9, 12, 16 and 17 in that the cuff 1000 is defined by an interior chamber (see, e.g., reference

numeral 328 in FIG. 17). The interior chamber of the cuff 1000 can be formed in various

manners in accordance with the present invention. By way of non-limiting example, and as

shown in FIG. 17, two connected sleeves or sleeve portions 368, 372 can be connected

together such that an interior chamber is defined between the two sleeves or sleeve portions.

Alternatively, the cuff 1000 can be formed of a single sleeve or sleeve portion, e.g., by

connecting a first edge of the sleeve to a second end of the sleeve such that an interior

chamber is defined between the connected edges.

[00137] The cuff 1000 can be designed to be used only on that patient (i.e., a

disposable cuff) or to be reused on multiple patients (i.e., a durable cuff). Also, the cuff 1000

can be made any suitable patient size, including but not limited to pediatric and adult sizes

useful for attachment to either the arm or the thigh of a patient, wherein such size generally is

indicated by textual, pictorial, color, textual and/or pictorial indicia on the cuff, e.g., as shown

in FIGS. 18, wherein such indicia is exemplarily identified by reference numerals 384, 388.

Other representative such indicia 1050 is shown on the exterior surface 1010 of the cuff 1000

FIGS. 33 and 34, though it should be apparent that other variations and modifications are

possible as well.

[00138] As shown in FIGS. 29 and 33, the first adapter 1100 is connected to the cuff

1000. The first adapter 1100, as described in greater detail below, includes a main body 1105

having an opening 1110 defined therewithin to provide direct fluid communication between



the exterior surface 1010 and the interior chamber of the cuff 1000. The cuff 1000 has an

opening 1030 (see, e.g., FIG. 33) defined therewithin, wherein the opening is sized to

accommodate the first adapter 1100 and provides direct fluid communication to the interior

chamber of the cuff. Generally, the first adapter 1100 is substantially irreversibly connected

to the cuff 1000 at the opening 1030, e.g., by welding (e.g., RF welding, ultrasonic welding),

bonding or sealing, although such connection can also be reversible as well without departing

from the intended ambit of the present invention.

[00139] In accordance with an exemplary embodiment of the present invention, the

first adapter 1100 can be a socket, which is disposed substantially within the exterior surface

1010 of the cuff 1000, or, as depicted in FIGS. 29 and 33, a fitting, at least a portion of which

protrudes from the exterior surface of the cuff by a predetermined distance.

[00140] In either instance, the main body 1105 of the first adapter 1100 optionally can

include a circumferential radial seal 1120 that is in communication with the exterior surface

1010 of the cuff 1000, wherein the radial seal, if present, has a diameter greater or smaller

than the diameter of the first adapter opening depending on specific attachment conditions.

Also, the first adapter 1100 can include a circumferential ring 1130 a ridge 1140. When

present, the ring 1130 and ridge 1140 collectively form a portion 1150 of the first adapter

1100 that interfaces with the second adapter 1200, wherein the ring extends from the main

body 1105 and the ridge extends from the ridge, as best shown in FIGS. 30C and 32-34. The

main body 1105 of the first adapter 1100 can be made from the same material as the

interfacing portion 1150 of the first adapter, or, alternatively, can be made of one or more

different materials. Optionally, the main body 1105 of the first adapter 1100 can include a

flange (not shown) that extends beneath the main body to enable or facilitate connection of

the first adapter to the interior chamber of the cuff 1000.

[00141] The entire first adapter 1100 can be made of a single material, or, if instead

desired, of more than one material. By way of non-limiting example, the entire first adapter

1100 can be made of a flexible plastic material or of a comparatively more rigid plastic

material, wherein the specific material choice can depend on various factors such as cost,

durability and/or marketplace demands. Alternatively, the first adapter 1100 can be made of

two or more different materials, such as a first, flexible material and a second, comparatively

more rigid (i.e., less flexible) material. In accordance with an exemplary such alternative

embodiment, a portion of, or, as is currently preferred, the entirety of the main body 1105

(including, if present, the downwardly extending flange) of the first adapter 1100 can be

made of a flexible plastic material, whereas one or more portions of the interfacing portion



1150 of the first adapter (i.e., the ring 1130 and/or the ridge 1140) can be made of one or

more comparatively more rigid (i.e., less flexible) plastic materials. Exemplary flexible

plastic materials from which the main body 1105 can be made include, but are not limited to,

thermoplastic polyurethane elastomeric materials such as pellethane, polyvinyl chloride and

thermal plastic rubbers, and exemplary less flexible materials from which the comparatively

more rigid ring 1130 and/or ridge 1140 can be made include, but are not limited to,

polycarbonate materials, acrylic materials, rigid vinyls and acrylonitrile butadiene styrene, or

other rigid thermal plastics compatible for bonding with the selected flexible plastic material.

[00142] This alternative design for the first adapter 1100 is advantageous in that it

provides the first adapter with dual flexibility - that is, the main body 1105 of the first adapter

is flexible so as to facilitate connection of the first adapter to the cuff 1000, whereas one or

more of the other portions (e.g., one or more of the ring 1130 and/or the ridge 1140) of the

first adapter are comparatively more rigid (i.e., less flexible) so as to reliably maintain the

connection (described below) between the first adapter 1100 and the second adapter 1200.

As such, this alternative design enables the first adapter 1100 to fulfill its intended role - in

the interchangeable blood pressure measurement systems, methods and kits described herein -

with increased reliability and for a comparatively longer duration than if the first adapter was

to be formed solely of a single material.

[00143] The system of the present invention further includes a second adapter 1200,

described in greater detail below, which is releasably connected to the first adapter 1100, and

which can have various designs as shown, e.g., in the first exemplary embodiment of FIGS.

3OA and 30B and the second exemplary embodiment of FIGS. 3 1A and 3IB. By way of non-

limiting example, the first and second adapters 1100, 1200 are reversibly (e.g., releasably

connected), such as, by being threaded together, by being friction fitted, through detent action

or, as illustrated in FIG. 32, via snap fitting. To enable or facilitate the snap fitting

connection between the first adapter 1100 and the second adapter 1200, and again as shown

in FIG. 32, the first adapter can include a circumferential ridge 1140 beneath which first and

second connection members 1210, 1220 of the second adapter can snap fit. By virtue of the

design of the first and second adapters and further due to the snap fitting connection

therebetween, the second adapter 1200 generally is at least partially, substantially, or entirely

(i.e., 360°) rotatable while it is connected to the first adapter 1100.

[00144] Techniques for achieving the releasable connection between the first adapter

1100 and the second adapter 1200 include, but are not limited to, providing the second

adapter with recesses within which fingers or other protruding portions of the first adapter



can fit (e.g., via snap fitting or detent), or by providing the second adapter with a plunger-like

mechanism to expand inwardly or outwardly following a predetermined action (e.g., upon the

pressing of a button or upon activation of a trigger) in order to hold or release the first adapter

in/from tactile communication with the second adapter.

[00145] Alternatively, the first adapter 1100 can be adapted to include an elastomeric

lip in lieu of the radial seal 1120, in which case the second adapter can include a flanged

portion to fit over the elastomeric lip. This alternative embodiment also will allow for the

second adapter 1200 to be at least partially, substantially, or entirely (i.e., 360°) rotatable

while it is connected to the first adapter 1100 and may be more resistant to plastic

deformation than the snap fitting and may also further deter the formation of unwanted dirt

and debris between the first adapter 1100 and the second adapter 1200.

[00146] In order to further reduce the accumulation of unwanted foreign matter and

materials such as dust, dirt or debris (collectively referred to herein as "contaminants"), at least

one screening/filtering component can be disposed within the second adapter 1200 at a

predetermined position located within the path of air. In accordance with an exemplary

embodiment, and as shown in FIGS. 3IB and 32, a plurality of screening components 1280

can be disposed within one, or, as is currently preferred, both of a first chamber 1270A and a

second chamber 1270B of the second adapter 1200. As best shown in FIG. 30B, one or more

screening components 1280 also can be included within the single chamber 1260 of the

embodiment of the second adapter 1200 shown in FIGS. 3OA and 30B. In each instance, the

presence of the one or more screening components 1280 beneficially prevents, or at least

substantially reduces the possibility of contaminants that may be present within the cuff 1000

from entering, let alone traveling through the second adapter 1200.

[00147] The one or more screening components 1280 can have the same shape and

dimensions, or can have varied dimensions and/ or shape (e.g., varied height and/or width).

However, as shown in FIG. 32, each screening component 1280 generally is a substantially

cylindrically shaped member. This is generally the case whether the screening component(s)

1280 are present in a second adapter 1200 of the type shown in FIGS. 30A and 30B or a

second adapter of the type depicted in FIGS. 3 1A and 3IB. The one or more screening

components 1280 can be connected or attached to their placement locations within the second

adapter 1200 via a variety of known attachment techniques, e.g., by being molded directly

into the second adapter and/or through the use of an adhesive.

[00148] The exact number of screening components 1280 present within the



second adapter 1200 can vary; however, there should be enough such that the second adapter

remains readily air permeable, yet also such that contaminants are reliably collected therein.

In an embodiment wherein a plurality of screening components 1280 are located within both

the first and second chambers 1270A, 1270B of a second adapter 1200 of the type shown in

FIGS. 3 1A and 3IB, the number in each chamber can vary as well, e.g., based on the size

and/or shape of the screening components, the dimensions of the chambers, etc. However,

according to an exemplary embodiment of the present invention, the same numbers of

screening components are disposed within each of the first chamber 1270A and the second

chamber 1270B. Generally, the number of screening components 1280 within each chamber

1270A, 1270B can range from five to fifteen.

[00149] A total of ten screening components 1280 are present within the single

chamber 1260 in FIG. 30B. However, the total number of screening components in the single

chamber 1260 of a second adapter 1200 of the type shown in FIGS. 30A and 30B can vary

above or below ten, e.g., based on the size and/or shape of the screening components, the

dimensions of the single chamber, etc.

[00150] The screening component(s) 1280 should be made from at least one material

that reliably collects contaminants, yet that does not otherwise inhibit the passage of air

through the second adapter 1200 so as not to deter or prevent the functioning of a blood

pressure measurement system within which the second adapter is incorporated. To that end,

and by way of non-limiting example, the screening component(s) 1280 can be formed of a

mesh material (e.g., wire screen, a cloth material, or a plastic material) or a membrane (e.g., a

membrane of a sintered material, a fibrous material or a fabric). Each of the one or more

screening components 1280 can be made from the same or from a different material.

[00151] By virtue of being made of a mesh or membrane, the one or more screening

components 1280 are at least partially self-cleaning, wherein such cleaning occurs by reverse

direction air flow from the first adapter 1100 into the second adapter 1200. Alternatively,

any or all of the one or more screening components 1280 can be cleaned or replaced on a

periodic or scheduled basis, wherein access to the screening components is gained by

disconnecting, detaching or otherwise separating the second adapter 1200 from the blood

pressure measurement system and then opening the second adapter.

[00152] It should be noted that although FIGS. 30B, 3IB and 32 depict the one or

more screening components 1280 as being part of the second adapter 1200, it is also possible

for one or more screening components to be located elsewhere within the blood pressure

measurement system (e.g., within or as part of the first adapter 1100) in lieu of or in addition



to the one or more screening components that are included within the second adapter.

Moreover, the specific location of the one or more screening components 1280 within the

second adapter 1200 could be changed from the depicted locations, if desired, without undue

experimentation.

[00153] As depicted in FIGS. 3OA, 3IA, 32 and 33, and in accordance with an optional

embodiment of the present invention, a covering element or member 1300 can be releasably

connected to a top opening of the main body 1205 of the second adapter 1200. Such

connection can be made, by way of non-limiting example, by snap fitting first and second

connection members 1310, 1320 of the covering element 1300 under a circumferentially

protruding ridge 1230 of the second adapter (see FIG. 32). If present, the covering member

1300 generally serves only an aesthetic purpose and, to that end, can bear of textual and/or

pictorial indicia, e.g., indicia relating to the manufacturer of the equipment utilized in

connection with the system.

[00154] Referring now to FIGS. 30A and 30B, an exemplary embodiment of the

second adapter 1200 of the present invention is illustrated in detail. The second adapter 1200

of FIGS. 30A and 30B includes a main body 1205, as well as a single barb 1240 that

protrudes from the main body. As shown in FIG. 3OB, a single chamber 1260 defined within

the interior of the main body 1205 of the second adapter 1200 is in direct fluid

communication with interior of the barb 1240. Therefore and once the first adapter 1100 has

been connected to the second adapter 1200 as shown in FIG. 30C, the single chamber 1260 is

in direct fluid communication with the opening 1110 of the first adapter. And because the

opening 1100 defined within the main body 1105 of the first adapter 1100 is in direct

communication with the interior chamber of the cuff 1000, the second adapter 1200 is in

communication with the interior chamber of the cuff. A section of hose or tubing can be

connected to the barb 1240, as will be described in greater detail below, to interchangeably

provide fluid communication between the interior chamber of the cuff 1000 and a number of

different blood pressure measurement devices.

[00155] Another exemplary embodiment of the second adapter 1200 is illustrated in

FIGS. 31A and 3IB. The size, structure and components of the second adapter 1200 of

FIGS. 3 1A and 3IB are generally identical to those of the second adapter depicted in FIGS.

30A and 30B. Two barbs 1250A, 1250B protrude from the main body 1205 of the second

adapter depicted in FIGS. 3 1A and 3IB, as opposed to the single barb design of the second

adapter of FIGS. 30A and 30B. The barbs 1250A, 1250B extend from one side of the main

body 1205 of the second adapter 1200 and are identical according to this embodiment. The



barbs 1250A, 1250B are spaced apart from one another to permit hosing to be attached, as

described below. Also, whereas the FIGS. 3OA and 3OB second adapter 1200 includes only a

single chamber 1260 in direct contact with its barb 1240, the FIGS 3 1A and 3IB second

adapter includes a first chamber 1270A, a second chamber 1270B and a dividing zone 1270C

defined therebetween. Both the first and second chambers 1270A 1270B are in

communication with the opening 1110 of the first adapter 1100 once the first adapter has

been connected to the second adapter 120 of FIGS. 3 1A and 3IB, however, the first chamber

1270A is in direct fluid communication with the first barb 1250A, but not the second barb

1250B, and the second chamber 1270B is in direct fluid communication with the second barb

1250B but not the first barb 1250A.

[00156] In accordance with the FIGS. 31A and 3IB embodiment of the second adapter

1200, and once the first adapter 1100 has been connected to the second adapter, the first and

second chambers 1270A, 1270B are in direct fluid communication with the opening 1110 of

the first adapter. And because the opening 1100 defined within the main body 1105 of the

first adapter 1100 is in direct communication with the interior chamber of the cuff 1000, the

second adapter 1200 is in communication with the interior chamber of the cuff. A quantity of

hose or tubing having a female end also can be attached or connected to the barbs 1250A,

1250B of the FIGS. 31A and 3IB second adapter 1200, as will be described in greater detail

below, to provide fluid communication between the cuff 1000 and a blood pressure

measurement device.

[00157] It is understood that the FIGS. 30A and 30B embodiment of the second

adapter 1200 can be adapted to include one recess in lieu of one barb 1240 and the FIGS.

31A and 3IB embodiment of the second adapter can be adapted to include two recesses in

lieu of the two barbs 1240A, 1240B or to replace one of the barbs with a recess, wherein the

presence of the recess(es) will allow for attachment or connection of a quantity of hose or

tubing having a male end.

[00158] As shown in FIGS. 33-35, the presence of the second adapter 1200 enables

interchangeable, individual connection between the cuff (via the first adapter) and any of a

plurality of blood pressure measuring devices. Such connection generally will be completed

occur by attaching an end of at least one hose to the protruding barb 1240 of the second

adapter of FIGS. 30A and 30B or to the protruding barbs 1250A, 1250B of the second

adapter 1200 of FIGS. 31A and 30B. In other words, if, as shown in FIG. 33, the hose 1400

to be attached is defined by a two lumen 1410A, 1420A configuration, then a second adapter

1200 having two barbs 1250A, 1250B of the type shown in FIGS. 3 1A and 3IB is utilized.



If, instead, the hose 1400 has only a single lumen 1410 configuration, as depicted in FIG. 34,

then a second adapter 1200 having one barb 1240 of the type shown in FIGS. 30A and 3OB

would be utilized.

[00159] The present invention is highly advantageous in that it allows for switching

between single lumen 1410 and multiple lumen (e.g., dual lumen 1410A, 1410B) hose

attachments 1400 without necessitating removal of the cuff 1000, and with a minimum of

added effort. For example, a second adapter 1200 having one barb 1240, as shown in FIGS.

30A and 3OB, may be connected to the first adapter 1100 if a patient's blood pressure is to be

measured by a blood pressure measurement device that requires communication with a cuff

1000 via a hose 1400 having only one lumen 1410. If, earlier or subsequently, the patient's

blood pressure must be measured by a blood pressure measurement device that requires

communication with a cuff 1000 via a hose 1400 having two lumens 1410A, 1410B, then a

second adapter 1200 having two barbs 1250A, 1250B, as shown in FIGS. 3 1A and 3IB, may

be connected to the first adapter 1100. Therefore, in accordance with the present invention,

rather than requiring replacement of the entire cuff 1000 in order to allow for blood pressure

measurements to be performed through use of different equipment/devices that require

communication with the cuff via different hose attachments having different numbers of

lumens, all that is necessary, at most, is to replace the attached hose 1400 and/or the second

adapter 1200.

[00160] The preceding interchangeability feature is highly beneficial because it is not

uncommon for the same patient to require his or her blood pressure to be measured by several

different blood pressure measurement equipment or devices, wherein at least some of those

devices require hose attachments having a different number of lumens to be connected

thereto. Similarly, this interchangeability also is applicable to situations in which multiple

patients, each of which is wearing a cuff that might be of a different size and/or type than as

the other, seek to have blood pressure measurements performed by one or more piece of

blood pressure measurement equipment. To these ends, exemplary FIG. 35 illustrates three

exemplary, removable single lumen hose attachments 1510, 1520, 1530 and three exemplary,

removable dual lumen hose attachments 1610, 1620, 1630, wherein each of the six hose

attachments is capable of being individually, releasably connected to one or more different

electronic blood pressure measurement devices (not shown). Generally, and as shown in

FIG. 35, each of the hose attachments 1510-1530, 1610-1630 is attached to an electronic

blood pressure measurement device through use of a connector, wherein the specific choice

of connector will depend on the type and/or manufacturer of the blood pressure measurement



device. For the single lumen hose attachments 1510-1530, exemplary connectors include, but

are not limited to, a screw/luer type connector 1710, a locking type connector 1720, a bayonet

type connector 1730, and a barb type connector (not shown). For dual lumen hose

attachments 1610-1630, exemplary connectors include, but are not limited to, a screw/luer

type connector 1810, a luer lock type connector 1820, a locking type connector 1830, and a

barb type connector (not shown).

[00161] By way of non-limiting example, the single lumen hose attachment 1510

shown in FIG. 35 can be connected at its first end 1900 to the barb 1240 of the second

adapter 1200 shown in FIGS. 30A and 30B and can be fitted with a screw type connector

1710 to individually connect the second end 1910 of the hose attachment 1510 to blood

pressure measurement devices such as a Welch Allyn Spot vital signs device, or a Welch

Allyn VSM Series device, or a Welch Allyn Atlas Monitor, each of which is commercially

available from Welch Allyn, Inc. of Skaneateles Falls, New York USA. Also by way of non-

limiting example, the single lumen hose attachment 1520 shown in FIG. 35 can be connected

at its first end 1920 to the barb 1240 of the second adapter 1200 shown in FIGS. 30A and

3OB and can be fitted with a locking type connector 1620 to individually connect the second

end 1930 of the hose attachment 1520 to blood pressure measurement devices such as the

Propaq vital signs monitor commercially manufactured by Welch Allyn Protocol, Inc. of

Beaverton, Oregon USA. Still, also by way of non-limiting example, the single lumen hose

attachment 1530 shown in FIG. 35 can be connected at its first end 1940 to the barb 1240 of

the second adapter 1200 shown in FIGS. 30A and 30B and can be fitted with a bayonet type

connector 1730 to individually connect the second end 1950 of the hose attachment 1530 to

blood pressure measurement devices commercially available from Agilent Technologies of

Palo Alto, California USA, by Spacelabs of Redmond, Washington USA, by Datascope of

Montvale, New Jersey USA, Siemens AG of Munich, GERMANY, and by Criticare Systems,

Inc. of Waukesha, Wisconsin USA. By way of still further non-limiting example, the dual

lumen hose attachment 1610 shown in FIG. 35 can be connected at its first end 2000 to the

barbs 1250A, 1250B of the second adapter 1200 shown in FIGS. 31A and 3IB and can be

fitted with a screw type connector 1810 to individually connect the second end 2010 of the

hose attachment 1610 to blood pressure measurement devices such as a Welch Allyn Spot

Ultra vital signs device, which is commercially available from Welch Allyn of Skaneateles

Falls, New York USA, or to a Critikon Dynamap Monitor, which is commercially available

from DRE Medical Incorporated of Louisville, Kentucky USA. By way of yet still further

example, the dual lumen hose attachment 1620 shown in FIG. 35 can be connected at its first



end 2020 to the barbs 1250A, 1250B of the second adapter 1200 shown in FIGS. 31A and

3IB and can be fitted with a luer lock type connector 1820 to individually connect the second

end 2030 of the hose attachment 1620 to blood pressure measurement devices commercially

available from Datascope of Montvale, New Jersey USA and Colin Medical Instruments

Corp of San Antonio, Texas USA. By way of yet still even further non-limiting example, the

dual lumen hose attachment 1630 shown in FIG. 35 can be connected at its first end 2040 to

the barbs 1250A, 1250B of the second adapter shown in FIGS. 31A and 31B and can be fitted

with a locking type connector 1830 to individually connect the second end 2050 of the hose

attachment 1630 to blood pressure measurement devices such as GE Marquette monitors,

which are commercially available from GE Healthcare of Waukesha, Wisconsin USA.

[00162] FIG. 35 further shows three (3) additional dual lumen hose attachments 1640,

1650, 1660 that can be individually, releasably connected to one or more manual blood

pressure measurement devices. For example, the hose attachment 1640 is defined by a first

end 2060 and an opposing second end 2065, the firmer including first and second lumens

1410A, 1410B. The first end 2060 of the hose attachment 1640 is connected to the second

adapter 1200 shown in FIGS. 31A and 3IB. The second end 2065 of the first lumen 1410A

is adapted for connection to a hand-held pneumatic bulb 2100, whereas the second end of the

second lumen 1410B is adapted for connection, e.g., via a luer lock connector, to a gauge

(e.g., a hand gauge). By way of non-limiting example, the hose attachment 1640 can be

individually connected to the classic pocket, SRC pocket and wall model manual blood

pressure measurement devices, commercially available from Welch Allyn, Inc. of

Skaneateles Falls, New York USA. The hose attachment 1650 is identical to the hose

attachment 1640, except that the second end 2070 of the first lumen 1410A of the hose

attachment 1650 is designed to be connected to a larger bulb 2110 than the second end 2065

of the first lumen 1410A of hose attachment 1640. The hose attachment 1650 can be

individually connected to at least the same manual blood pressure measurement devices at

hose attachment 1640. Hose attachment 1660 also has a first end 2080 and a second end

2085 and includes first and second lumens 1410A, 1410B. The first end 2080 of the hose

attachment 1660 is connected to the second adapter 1200 shown in FIGS. 31A and 3IB. The

second end 2085 of the first lumen 1410A is adapted for connection to a disposable hand

pneumatic bulb 2120, whereas the second end of the second lumen 1410B is adapted for

connection, via a screw connector 1850, to a gauge (e.g., a hand gauge). By way of non-

limiting example, the hose attachment 1630 can be individually connected to various



disposable inflation systems commercially available from Welch Allyn, Inc. of Skaneateles

Falls, New York USA.

[00163] FIG. 35 further depicts three additional embodiments 2200, 2300, 2400 of a

single lumen system wherein the hose portions 2210, 2310, 2410 can be either releasably or

non-releasably attached to an adapter 2400, which is releasably connectable to the first

adapter 1100 as shown in FIG. 34. Each of the systems 2200, 2300, 2400 is similar in its

design and function and are described in more detail in U.S. Patent Nos. 6,796,186,

6,746,406, 6,615,666, 6,578,428, 6,481,291, 6,422,086, each of which is incorporated by

reference in its entirety herein.

[00164] During use of system 2200, the second end 2220 of the hose portion 2210 is

connected to a small sized, manually operated pneumatic bulb 2500. The system 2200 can be

utilized, by way of non-limiting example, in connection with the DS44 series of blood

pressure measurement devices commercially available from Welch Allyn, Inc. of

Skaneateles, New York USA. During use of system 2300, the second end 2320 of the hose

portion 2310 is connected to a large sized bulb 2510. The system 2300 can be utilized, by

way of non-limiting example, in connection with the DS45 and the SRC integrated series of

blood pressure measurement devices commercially available from Welch Allyn, Inc. of

Skaneateles, New York USA. During use of system 2400, the second end 2420 of the hose

portion 2410 is connected to a disposable bulb 2520. Like the system 2300, the system 2400

also can be utilized, by way of non-limiting example, , in connection with the DS45 and the

SRC integrated series of blood pressure measurement devices commercially available from

Welch Allyn, Inc. of Skaneateles, New York USA.

[00165] Referring once again to FIG. 29, the interchangeability of the present

invention is highlighted by the depiction of three systems 2600, 2700, 2800, each of which

can be interchangeably connected to the first adapter 1100 to be placed in direct fluid

communication with the interior chamber of the cuff. The first system 2600 is of the type

described above and depicted in FIG. 35 with reference numerals 2200, 2300 and 2400 and

can be individually connected to a variety of blood pressure measurement devices, such as

the DS44 series, DS45 series and/or SRC integrated series of blood pressure measurement

devices commercially available from Welch Allyn, Inc. of Skaneateles, New York USA. The

second system 2700 includes a second adapter 1200 of the type depicted in FIGS. 3OA and

3OB wherein a first end of hose attachment 1400 having a single lumen 1410 has been

connected to the second adapter and wherein a screw type connector 1710 has been

connected to the second end of the hose attachment to enable the system 2700 to be



individually connected to different blood pressure measurement equipment than the system

2600, e.g., a Welch Allyn Spot vital signs device, or a Welch Allyn VSM Series device, or a

Welch Allyn Atlas monitor, each of which is commercially available from Welch Allyn, Inc.

of Skaneateles Falls, New York USA. The third system 2800 includes a second adapter 1200

of the type depicted in FIGS. 3 1A and 3IB wherein a first end of hose attachment 1400

having a dual lumen 1410A, 1410B has been connected to the second adapter and wherein a

screw type connector 1810 has been connected to the second end of the hose attachment to

enable the system 2800 to be individually connected to different blood pressure measurement

equipment than the systems 2600, 2700, e.g., a Welch Allyn Spot Ultra vital signs device,

which is commercially available from Welch Allyn of Skaneateles Falls, New York USA, or

to a Critikon Dynamap monitor, which is commercially available from DRE Medical

Incorporated of Louisville, Kentucky USA.

[00166] Thus, the system defined by the present invention is highly versatile and

efficient in that it enables the same inflatable cuff 100 to remain connected to a patient while

blood pressure measurements can be made by different blood pressure measurement

equipment from one or more manufacturers regardless of the differences (e.g., manual versus

electronic, single lumen hose attachment(s)versus dual lumen hose attachment(s), screw

connector versus luer connector versus locking connector versus barb connector versus

bayonet connector, etc.) among the equipment. Still additional versatility and efficiency is

provided due to the system of the present invention being equally applicable to enable one or

more blood pressure measurements to be taken from multiple patients, each of whom is

wearing a cuff that may be of a different size and/or type than the other, via one or more

pieces of blood pressure measurement equipment. These are important advantages over the

current approach, which, in order to conduct different types of blood pressure measurement

on one or more patients using different blood pressure measurement equipment or devices,

necessitates devoting comparatively more time and manpower in order to attach an initial

cuff, remove the initial cuff, then locate and attach a new cuff or to find the necessary

connections to enable such measurements to occur in each instance. The benefits of the

present invention will be especially pronounced in a hospital, trauma center or HMO

environment, in which there is often a need to measure the blood pressure or one or more

patients using different techniques and/or equipment, and where there can be significant

adverse consequences due to lost time and/or overtaxed manpower.



Parts list for Figs. 1-35

10 blood pressure measuring device or apparatus
12 gage housing
12B gage housing
14 interior cavity
16 circumferential inner wall
18 open top end
19 reflexed portion
20 bottom end
2OB bottom end
2 1 outer edge (support plate)
22 bubble or viewing window
24 downwardly extending portion
26 bottom opening
28 horizontal support plate
28A horizontal support plate
30 top facing side
32 bottom facing side
34 central through opening
36 sleeve
36A sleeve
36B sleeve
40 movement mechanism
42 diaphragm subassembly
44 diaphragm
44B diaphragm
45 circumferential ridge
46 0-ring
46B 0-ring
47 outer edge
47B outer edge
48 pan
49 wave-like surfaces
49B wave-like surfaces
50 cavity
51 cavity
52 contact surface
53 lower end
54 axially displaceable shaft member
55 bottom end
56 tubular member
57 top end
58 top cap portion
59 end-ribbon spring
61 end-ribbon spring
62 indicating member
63 dial face
63A dial face
65 0-ring
66 threads



slot
biasing spring
biasing spring
recess
ribbon spring member
one end
threads
threads
shoulder
docking hub
circumferential groove
O-ring
gage or instrument housing
cuff
sleeve portion
sleeve portion
inner volume
upper housing portion
lower housing portion
intermediate portion
interior cavity
slot
support plate
detachable stethoscope adapter
dial face
arm
movement mechanism
extending attachment portion
port
hose
female connector
port
socket
instrument or gage housing
ball-shaped engagement end
direction
opening
peripheral bumper
ridge
gage housing
upper housing portion
movement mechanism
narrowed lower housing portion
engagement or mating end
socket
end opening
blood pressure sleeve or cuff
socket opening
rubberized peripheral guard or bumper member
stepped portion



236 gap
240 ribbon spring
242 axially displaceable shaft member
246 contained diaphragm
248 indicating member
250 circumferential channel
260 gage housing
264 upper housing portion
268 narrowed lower housing portion
270 engagement end
271 end opening
272 circular face groove
274 movement mechanism
276 bottom surface
280 rubberized guard member
284 radially extending portion
285 rubberized shim

290 axially extending portion
292 movement mechanism
294 gage housing
296 gage housing
297 threaded end
298 inlet port
299 bottom opening
300 port
302 cap
304 opening
305 tubular member
306 gage housing
307 pneumatic bulb
308 opening
309 output end
310 inlet port
320 socket
324 sleeve
328 interior
340 blood pressure measuring apparatus
344 sleeve
348 gage housing
352 barb or port
356 pneumatic bulb
360 tubing
364 check valve
368 sleeve portion
372 sleeve portion
375 patient
376 hook and loop fastener portion



380 artery index marker
384 indicia
388 indicia
400 blood pressure measuring assembly
404 sleeve
408 port
412 opening
416 interior, sleeve
420 gage housing
424 proximal end
432 electronic movement mechanism
434 pneumatic bulb
438 hose
442 coupling
445 hook and loop fasteners
446 bleed valve
450 capacitance transducer assembly
454 capacitance pressure sensor transducer
458 oscillator circuit
462 measurement and processing circuit
466 counter circuit
470 data processor
474 reference oscillator
475 I/O devices
476 actuable button
478 display
480 metallic conductor layer
484 circuit board
488 ground conductor layer
492 side
496 metal ring
500 pins
504 ring conductor
508 support plate
512 metallic diaphragm
516 0-ring
520 snap-on cap
522 port
524 multiple snaps
530 inverter gate
534 inverter gate
538 resistor
540 capacitance transducer
542 capacitor
544 capacitor
548 low pass filter
552 inverter gate
556 resistor
560 electronic gage module
564 housing body



566 upper or major housing section
568 proximal engagement portion
572 opening, end
576 peripheral bumper
582 capacitance transducer sensor assembly
584 LCD
586 circuit board
588 viewing window
594 processor
598 button
600 batteries
640 electronic gage housing or module
644 housing body
648 valve
652 pressure-sensitive switch
656 sensor
660 port
666 processor
670 display
674 wireless link
1000 cuff
1010 exterior surface
1030 opening
1050 indicia
1100 first adapter
1105 main body
1110 opening
1120 radial seal
1130 ring
1140 ridge
1150 interfacing portion
1200 second (additional) adapter
1205 main body
1210 first connection member
1220 second connection member
1230 ridge
1240 barb
1250A barb
1250B barb
1260 single chamber
1270A first chamber
1270B second chamber
1270C channel
1280 screening component
1300 covering element
1310 first connection element
1320 second connection element
1400 hose/hose attachment
1410 single lumen
1410A first lumen



1420B second lumen
1510 single lumen hose attachment
1520 single lumen hose attachment
1530 single lumen hose attachment
1610 dual lumen hose attachment
1620 dual lumen hose attachment
1630 dual lumen hose attachment
1640 dual lumen hose attachment
1650 dual lumen hose attachment
1660 dual lumen hose attachment
1710 screw type connector
1720 locking type connector
1730 bayonet type connector
1810 screw type connector
1820 luer lock type connector
1830 locking type connector
1900 first end of hose attachment
1910 second end of hose attachment
1920 first end of hose attachment
1930 second end of hose attachment
1940 first end of hose attachment
1950 second end of hose attachment
2000 first end of hose attachment
2010 second end of hose attachment
2020 first end of hose attachment
2030 second end of hose attachment
2040 first end of hose attachment
2050 second end of hose attachment
2060 first end of hose attachment
2065 second end of hose attachment
2070 first end of hose attachment
2075 second end of hose attachment
2080 first end of hose attachment
2085 second end of hose attachment
2100 bulb
2110 bulb
2120 bulb
2200 first attached adapter and hose system
2210 hose portion
2220 second end
2300 second attached adapter and hose system
2310 hose portion
2320 second end
2400 third attached adapter and hose system
2410 hose portion
2420 second end
2500 bulb
2510 bulb
2520 bulb
2600 first exemplary system



2700 second exemplary system
2800 third exemplary system

[00167] Although the present invention has been described herein with reference to

details of currently preferred embodiments, it is not intended that such details be regarded as

limiting the scope of the invention, except as and to the extent that they are included in the

following claims - that is, the foregoing description of the present invention is merely

illustrative, and it should be understood that variations and modifications can be effected

without departing from the scope or spirit of the invention as set forth in the following

claims. Moreover, any document(s) mentioned herein are incorporated by reference in their

entirety, as are any other documents that are referenced within the document(s) mentioned

herein.



We Claim:

1. A system to assist in obtaining a blood pressure measurement, said system

comprising:

a cuff adapted to be wrapped about a limb of a patient, said cuff including an interior

chamber and an exterior surface; and

an adapter connected to said cuff and including an opening providing direct fluid

communication between said exterior surface and said interior chamber, wherein said adapter

includes a main body and is made of at least two different materials.

2. The system of claim 1, wherein said at least two different materials of said

adapter have different flexibilities.

3. The system of claim 1, wherein said adapter is a socket disposed substantially

within said cuff.

4. The system of claim 1, wherein said adapter is a fitting, and wherein at least a

portion of said fitting protrudes from said cuff by a predetermined distance.

5. The system of claim 4, wherein said predetermined distance is in the range of

about 1 mm to about 15mm.

6. The system of claim 1, wherein said main body has a flange for connection to

said cuff.

7. The system of claim 6, wherein said flange is connected to said cuff by a

technique selected from the group consisting of welding, bonding, and sealing.

8. The system of claim 7, wherein said flange is connected to said cuff by a

welding technique selected from the group consisting of RF welding, ultrasonic welding,

chemical welding and heat welding.

9. The system of claim 1, wherein said cuff is formed of a single sleeve having a

first edge and a second edge.



10. The system of claim 9, wherein said interior chamber of said cuff is defined by

connecting said first edge of said single sleeve to said second edge of said single sleeve.

11. The system of claim 1, wherein said cuff is formed of two connected sleeves,

and wherein said interior chamber is defined between said two sleeves.

12. The system of claim 1, wherein the cuff is a reusable cuff.

13. The system of claim 1, wherein the cuff is a disposable cuff.

14. The system of claim 1, wherein said opening has a predetermined diameter

and wherein said main body of said adapter includes a radial seal in communication with said

cuff.

15. The system of claim 1, wherein said adapter further comprises an interfacing

portion that extends from said main body of the adapter.

16. The system of claim 15, wherein said main body is made of a first

predetermined material and said interfacing portion is made of a second predetermined

material different from said first predetermined material.

17. The system of claim 16, wherein said first predetermined material and said

second predetermined material have different flexibilities.

18. The system of claim 17, wherein said first predetermined material is more

flexible than the second predetermined material.

19. The system of claim 15, wherein said interfacing portion comprises a ring

having a first end extending from said main body and a ridge extending from said ring.

20. The system of claim 19, wherein said main body is made of a first

predetermined material and each of said ring and said ridge are made of a second

predetermined material different than said first predetermined material.



21. The system of claim 20, wherein said first predetermined material and said

second predetermined material have different flexibilities.

22. The system of claim 21, wherein said first predetermined material is more

flexible than said second predetermined material.

23. The system of claim 19, wherein said main body is made of a first

predetermined material, said ring is made of a second predetermined material, and said ridge

is made of a third predetermined material, and wherein said first predetermined material is

different than said second predetermined material, said second predetermined material is

different than said third predetermined material, and said first predetermined material is

different than said third predetermined material.

24. The system of claim 23, wherein said first predetermined material has a

different flexibility than each of said second predetermined material and said third

predetermined material.

25. The system of claim 24, wherein said first predetermined material is more

flexible than each of said second predetermined material and said third predetermined

material.

26. The system of claim 1, wherein said cuff has a size selected from the group

consisting of as infant size, pediatric size, small adult size, adult size, large adult size, and

thigh size.

27. The system of claim 26, wherein said cuff size is denoted by indicia on said

cuff.

28. The system of claim 27, wherein said indicia are selected from the group

consisting of: (a) textual indicia, (b) color indicia, (c) pictorial indicia, and (d) any

combination of at least two of (a), (b) and (c).

29. The system of claim 1, further comprising:

a second adapter releasably connected to and in direct fluid communication with said

adapter, said second adapter allowing individual interchangeable fluid communication with
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any of a plurality of blood pressure measurement devices to enable a plurality of blood

pressure measurements to be performed using the same cuff.

30. The system of claim 29, wherein said second adapter is releasably connected

to said adapter by a technique selected from the group consisting of: (a) snap fitting, (b)

threaded connection, (c) detent action, (d) friction fitting, and (e) a combination of at least

two of (a), (b), (c) and (d).

31. The system of claim 29, wherein said second adapter is at least partially

rotatable while connected to said adapter.

32. The system of claim 29, wherein said second adapter is substantially 360°

rotatable while connected to said adapter.

33. The system of claim 29, wherein said second adapter includes at least one

screening component for collecting contaminants.

34. The system of claim 33, wherein said at least one screening component is

integral to said second adapter.

35. The system of claim 33, wherein said at least one screening component is

attached to said second adapter.

36. The system of claim 33, wherein each of the at least one screening component

is a substantially cylindrical member.

37. The system of claim 33, wherein each of the at least one screening component

is made of a material selected from the group consisting of a mesh material and a membrane.

38. The system of claim 37, wherein the mesh material is selected from the group

consisting of a wire screen, a cloth material and a plastic material.

39 The system of claim 37, wherein the membrane is selected from the group

consisting of a sintered material, a fibrous material and a fabric.



40. The system of claim 29, further comprising at least one hose having a first end

for connection to said second adapter and a second end for interchangeable individual

connection to any of a plurality of blood pressure measuring devices.

4 1. The system of claim 40, wherein each of said at least one hose is selected from

the group consisting of (a) a hose having a first end, a second end and a single lumen defined

therein, and (b) a hose having a first end, a second end and more than one lumen defined

therein.

42. The system of claim 40, wherein said second adapter has at least one barb to

enable said second adapter to be individually connected to each of said at least one hose.

43. The system of claim 40, wherein said second adapter has at least one recess to

enable said second adapter to be individually connected to each of said at least one hose.

44. The system of claim 29, wherein said second adapter comprises:

a first chamber in direct fluid communication with said opening;

a second chamber in direct fluid communication with said opening; and

a dividing zone between said first chamber and said second chamber, wherein said

dividing zone is effective to minimize fluid communication between said first chamber and

said second chamber.

45. The system of claim 44, wherein said dividing zone includes a first wall in

communication with said first chamber and a second wall in communication with said second

chamber, said first wall and said second wall defining a channel therebetween and being

separated by a distance of at least lmm.

46. The system of claim 44, wherein each of the first chamber and the second

chamber includes at least one screening component for collecting contaminants.

47. The system of claim 29, wherein said second adapter comprises a chamber in

direct fluid communication with said opening.

48. The system of claim 47, wherein said chamber includes at least one screening

component for collecting contaminants.



49. The system of claim 29, wherein said second adapter is connected to a dual

lumen hose having a first lumen and a second lumen, and wherein said first chamber has a

first access opening to enable direct fluid communication between said first chamber and said

first lumen, and wherein said second chamber has a second access opening to enable direct

fluid communication between said second chamber and said second lumen.

50. A system to enable a plurality of blood pressure measurements to be

interchangeably performed, said system comprising:

a cuff adapted to be wrapped about a limb of a patient, said cuff including an interior

chamber and an exterior surface;

a first adapter connected to said cuff and including an opening providing direct fluid

communication between said exterior surface and said interior chamber, wherein said first

adapter is made of at least two different materials;

a second adapter releasably connected to and in direct fluid communication with said

first adapter; and

at least one hose having a first end for connection to said second adapter and a second

end for interchangeable individual connection to any of a plurality of blood pressure

measuring devices, whereby said plurality of blood pressure measurements can be performed

using any of said plurality of blood pressure measurement devices through use of a single

cuff.

51. The system of claim 50, wherein said second adapter includes at least one

screening component for collecting contaminants.

52. The system of claim 50, wherein said at least two different materials have

different flexibilities.

53. A blood pressure measurement cuff adapted to be wrapped about the limb of a

patient, said cuff comprising:

an interior chamber;

an exterior surface; and



an adapter connected to said cuff and including an opening providing direct fluid

communication between said exterior surface and said interior chamber, wherein said adapter

includes a main body and is made of at least two different materials.

54. The cuff claim 53, wherein said at least two different materials have different

flexibilities.

55. The cuff of claim 53, wherein said adapter is a socket disposed substantially

within said cuff.

56. The cuff of claim 53, wherein said adapter is a fitting, and wherein at least a

portion of said fitting protrudes from said cuff by a predetermined distance.

57. The cuff of claim 56, wherein said predetermined distance is in the range of

about 1mm to about 15mm.

58. The cuff of claim 53, wherein said main body has a flange for connection to

said cuff.

59. The cuff of claim 58, wherein said flange is connected to said cuff by a

technique selected from the group consisting of welding, bonding, and sealing.

60. The cuff of claim 59, wherein said flange is connected to said cuff by a

welding technique selected from the group consisting of RF welding, ultrasonic welding,

chemical welding and heat welding.

61. The cuff of claim 53, wherein said cuff is formed of a single sleeve having a

first edge and a second edge.

62. The cuff of claim 61, wherein said interior chamber of said cuff is defined by

connecting said first edge of said single sleeve to said second edge of said single sleeve.

63. The cuff of claim 53, wherein said cuff is formed of two connected sleeves,

and wherein said interior chamber is defined between said two sleeves.



64. The cuff of claim 53, wherein said cuff is a reusable cuff.

65. The cuff of claim 53, wherein said cuff is a disposable cuff.

66. The cuff of claim 53, wherein said opening has a predetermined diameter and

wherein said main body of said adapter includes a radial seal in communication with said

cuff.

67. The system of claim 53, wherein said adapter further comprises an interfacing

portion that extends from said main body of the adapter.

68. The system of claim 67, wherein said main body is made of a first

predetermined material and said interfacing portion is made of a second predetermined

material different from said first predetermined material.

69. The system of claim 68, wherein said first predetermined material and said

second predetermined material have different flexibilities.

70. The system of claim 69, wherein said first predetermined material is more

flexible than the second predetermined material.

71. The system of claim 67, wherein said interfacing portion comprises a ring

having a first end extending from said main body and a ridge extending from said ring.

72. The system of claim 71, wherein said main body is made of a first

predetermined material and each of said ring and said ridge are made of a second

predetermined material different than said first predetermined material.

73. The system of claim 72, wherein said first predetermined material and said

second predetermined material have different flexibilities.

74. The system of claim 73, wherein said first predetermined material is more

flexible than said second predetermined material.
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75. The system of claim 71, wherein said main body is made of a first

predetermined material, said ring is made of a second predetermined material, and said ridge

is made of a third predetermined material, and wherein said first predetermined material is

different than said second predetermined material, said second predetermined material is

different than said third predetermined material, and said first predetermined material is

different than said third predetermined material.

76. The system of claim 75, wherein said first predetermined material has a

different flexibility than each of said second predetermined material and said third

predetermined material.

77. The system of claim 76, wherein said first predetermined material is more

flexible than each of said second predetermined material and said third predetermined

material.

78. The cuff of claim 53, wherein said cuff has a size selected from the group

consisting of as infant size, pediatric size, small adult size, adult size, large adult size, and

thigh size.

79. The cuff of claim 78, wherein said cuff size is denoted by indicia on said cuff.

80. The cuff of claim 65, wherein said indicia are selected from the group

consisting of: (a) textual indicia, (b) color indicia, (c) pictorial indicia, and (d) any

combination of at least two of (a), (b) and (c).

81. A blood pressure measurement method, comprising the steps of:

providing a cuff including an interior chamber and an exterior surface, wherein a first

adapter is substantially disposed within said exterior surface of said cuff, said first adapter

including an opening extending into said interior chamber of said cuff to provide direct fluid

communication between said exterior surface and said interior chamber;

placing said cuff in tactile communication with a patient;

releasably connecting second adapter to said first adapter such that there is direct fluid

communication between said first adapter and said second adapter;

selecting one of a plurality of hoses, wherein said plurality of hoses includes (a) at

least one hose having a first end, a second end and a single lumen defined therebetween, and



(b) at least one hose having a first end, a second end and more than one lumen defined

therebetween;

connecting said first end of said selected hose to said second adapter; and

connecting said second end of said selected hose to at least a first blood pressure

measuring device to enable a blood pressure measurement to be performed.

82. The method of claim 81, wherein each of said at least a first blood pressure

measuring device is selected from the group consisting of a manual blood pressure

measurement device and an electronic blood pressure measurement device.

83. The method of claim 81, wherein the step of placing said cuff in tactile

communication with said patient is performed by wrapping said cuff about a limb of said patient.

84. The method of claim 81, further comprising the steps of:

disconnecting said second end of said selected hose from said first blood pressure

measuring device; and

connecting said second end of said selected hose to a second, non-identical blood

pressure measuring device to enable another blood pressure measurement to be performed.

85. The method of claim 81, further comprising the steps of:

disconnecting said second end of said selected hose from said first blood pressure

measuring device;

disconnecting said first end of said selected hose from said second adapter;

selecting another of said plurality of hoses;

connecting said first end of said another of said plurality of hoses to said second

adapter, and

connecting said second end of said another of said plurality of hoses to a second, non-

identical blood pressure measuring device to enable another blood pressure measurement to

be performed.



86. A kit for interchangeably performing blood pressure measurements,

comprising:

a cuff adapted to be wrapped about a limb of a patient and including an interior

chamber and an exterior surface, wherein a first adapter is substantially disposed within said

exterior surface of said cuff, said first adapter including an opening extending into said

interior chamber of said cuff to provide direct fluid communication between said exterior

surface and said interior chamber;

at least one additional adapter adapted for releasable connection to said first adapter to

provide direct fluid communication between said first adapter and said at least one additional

adapter; and

a plurality of hoses, wherein each of said plurality of hoses has a first end and a

second end, and wherein said first end of each of said hoses is adapted for individual

connection to at least one of said at least one additional adapter, and wherein said second end

of each of said hoses is adapted for connection to at least one piece of equipment to enable a

blood pressure measurement to be performed.

87. The kit of claim 86, wherein said kit includes a plurality of additional

adapters, and wherein each of said plurality of additional adapters is adapted for individual

releasable connection to said first adapter.

88. The kit of claim 86, wherein each of said plurality of hoses is adapted for

individual connection to any each of said at least one additional adapter.

89. The kit of claim 86, wherein each of said plurality of hoses is selected from

the group consisting of (a) a hose having a first end, a second end and a single lumen defined

therein, and (b) a hose having a first end, a second end and a more than one lumen defined

therein.

90. The kit of claim 86, wherein said at least one additional adapter has at least

one barb to enable said hose connector to be individually connected to any each of said

plurality of hoses.



91. The kit of claim 86, wherein said at least one additional adapter has at least

one recess to enable said hose connector to be individually connected to any each of said

plurality of hoses.

92. The kit of claim 86, wherein the cuff is a reusable cuff.

93. The kit of claim 86, wherein the cuff is a disposable cuff.

94. The kit of claim 86, wherein said at least one additional adapter comprises:

a first chamber in direct fluid communication with said opening;

a second chamber in direct fluid communication with said opening;

a dividing zone between said first chamber and said second chamber, wherein said

dividing zone is effective to minimize fluid communication between said first chamber and

said second chamber.

95. The system of claim 94, wherein said dividing zone has a first wall in

communication with said first chamber and a second wall in communication with said second

chamber, said first wall and said second wall defining a channel therebetween and being

separated by a distance of at least lmm.

96. The kit of claim 94, wherein each of the first chamber and second chamber

includes at least one screening component for collecting contaminants.

97. The kit of claim 86, wherein said at least one additional adapter comprises a

chamber in direct fluid communication with said opening.

98. The kit of claim 97, wherein said chamber includes at least one screening

component for collecting contaminants.
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