3/030801 A2

=

(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

17 April 2003 (17.04.2003) PCT WO 03/030801 A2
(51) International Patent Classification’: A61G 11/00 MCDERMOTT, Ian [GB/US]; 110 Galloping Hill Road,
Lincoln University, PA 19352 (US). ST. CLAIR, Nancy
(21) International Application Number: PCT/US02/31406 [US/US]; 56 Lloyd Avenue, Malvern, PA 19355 (US).

(22) International Filing Date: 3 October 2002 (03.10.2002)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

60/327,496 5 October 2001 (05.10.2001) US
60/373,479 18 April 2002 (18.04.2002) US
(71) Applicant (for all designated States except US):

HILL-ROM SERVICES, INC. [US/US]; 1069 State
Route 46 East, Batesville, IN 47006-9167 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BOONE, Otho, N.
[US/US]; 1314 Squire Drive, Ambler, PA 19002 (US).
MAHER, Patricia [US/US]; 120 Fairway Ridge Drive,
Rivermont Country Club, Alpharetta, GA 30022 (US).

)

@81

(84)

Agent: CONARD, Richard, D.; Barnes & Thornburg, 11
South Meridian Street, Indianapolis, IN 46204 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BE, BJ, CE CG, CL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: INFANT CARE APPARATUS

(57) Abstract: A patient care apparatus (10) comprises a portable patient support module (12, 112, 212) having a first mattress (20),
a first platform (18, 118, 218) carrying the first mattress (20), and a first canopy (22, 222) positioned on the first platform (18, 118,
218) to enclose an infant positioned on the first mattress (20) in a first isolation chamber (24). The portable patient support module
(12, 112, 212) is configured to be carried by hand when the infant is positioned on the first mattress (20). The patient care apparatus
(10) further comprises a second patient support module (14) having a second mattress (35), a second platform (19) carrying the
second mattress (35), and a second canopy (40) positioned on the second platform (19). The second platform (19) and the second
canopy (40) cooperate to enclose the portable patient support module (12, 112, 212) positioned on the second mattress (35) in a

second isolation chamber (44).



w0 03/030801 A2 NI 0000 .0 O A

Published: For two-letter codes and other abbreviations, refer to the "Guid-
—  without international search report and to be republished  ance Notes on Codes and Abbreviations"” appearing at the begin-
upon receipt of that report ning of each regular issue of the PCT Gazette.



10

15

20

25

30

WO 03/030801 PCT/US02/31406

INFANT CARE APPARATUS

BACKGROUND OF THE INVENTION

The present disclosure relates to patient care apparatus, and
particularly to apparatus for caring for infants. More particularly, the present
disclosure relates to incubators for caring for infants.

Patient care apparatus, such as incubators, are used to provide a
controlled environment for infants. Premature infants may require an extended stay in
a hospital in which case they may, on occasion, need to be transported between
locations in the hospital for testing or other health care procedures. It is desirable to
be able to transport the premature infants readily in the hospital while maintaining a

controlled environment for the premature infants.

SUMMARY OF THE INVENTION

According to the present disclosure, a patient care apparatus comprises
a portable patient support module having a first mattress, a first platform carrying the
first mattress, and a first canopy positioned on the first platform to enclose an infant
positioned on the first mattress in a first isolation chamber. The portable patient
support module is configured to be carried by hand when the infant is positioned on
the first mattress. The patient care apparatus further comprises a second patient
support module having a second mattress, a second platform carrying the second
mattress, and a second canopy positioned on the second platform. The second
platform and the second canopy cooperate to enclose the portable patient support
module positioned on the second mattress in a second isolation chamber.

According to an aspect of the disclosure, the portable patient support
module has a sensor for sensing a physiologic condition of the infant and circuitry
coupled to the sensor. The circuitry is carried by the first platform beneath the first
mattress and has a transmitter for wirelessly sending data relating to the physiologic
condition sensed by the sensor. A portable monitor is provided for wirelessly
receiving the data sent by the transmitter.

According to another aspect of the disclosure, the first canopy has a

bottom edge resting on the first platform. The first platform has a groove cooperating
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with the bottom edge of the first canopy to provide a passage for receiving a line
associated with care of the infant.

According to another aspect of the disclosure, the first platform has a
rail. A line clip for receiving a line associated with care of the infant is coupled to the
rail for movement along the rail.

According to another aspect of the disclosure, the first canopy has an
aperture. A line extends into the aperture to introduce an environmentally controlled
fluid into the first isolation chamber for the infant positioned on the first mattress.

According to another aspect of the disclosure, the first platform has an
opening for receiving an x-ray tray underneath the first platform allowing an x-ray to
be taken of the infant while the infant is positioned on the first mattress.

Additional aspects of the disclosure will become apparent to those
skilled in the art upon consideration of the following detailed description of

illustrative embodiments exemplifying the best mode as presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accompanying
figures in which:

Fig. 1 is a perspective view of a patient care apparatus having a patient
support module shown as an incubator with an open canopy to receive a portable
patient support module carrying an infant therein;

Fig. 2 is a perspective view of the portable patient support module of
Fig. 1 in wireless communication with a portable device for monitoring the condition
of the infant in the portable patient support module;

Fig. 3 is a top plan view of the portable patient support module and
portable device of Fig. 2;

Fig. 4 is a diagrammatic view of the patient care apparatus of Fig. 1
showing the portable patient support module in communication with a controller of
the incubator over a communication network adapted to communicate with the
Internet;

Fig. 5 is a diagrammatic view of another patient care apparatus having
the incubator of Fig. 1 and another portable patient support module coupled to the

incubator by a communication line, a controller of the incubator being in
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communication with a communication network adapted to communicate with the
Internet;

Fig. 6 is a top plan view of the portable patient support module of Fig.
5 showing the portable patient support module having line clips coupled to a rail for
coupling infant care lines to a platform of the portable patient support module and a
feeding line extending through an aperture formed in a canopy of the portable patient
support module;

Fig. 7 is a sectional view taken along line 7-7 of Fig. 6 showing the rail
having a dovetail-shaped cross section;

Fig. 8 is a view similar to Fig. 7 showing another rail having a T-
shaped cross section;

Fig. 9 is a sectional view taken along line 9-9 of Fig. 6 of the portable
patient support module and an x-ray tray positioned thereunder, the rail having a
member having a circular cross section;

Fig. 10 is a sectional view taken along line 10-10 of Fig. 9;

Fig. 11 is a perspective view of another portable patient support
module having a platform with a rail and line clips coupled thereto;

Fig. 12 is a perspective view of another portable patient support
module having a platform formed to include grooves for receiving infant care lines;

Fig. 13 is a fragmentary perspective view of the portable patient
support module of Fig. 12 showing a pair of infant care lines extending through a pair
of grooves formed in the platform and under a bottom edge of a canopy into an
interior region; and

Fig. 14 is a sectional view taken along line 14-14 of Fig. 13 showing
one of the infant care lines extending through one of the grooves formed in the

platform.

DETAILED DESCRIPTION OF THE DRAWINGS

A patient care apparatus 10 illustrated in Fig. 1 is configured to
provide a controlled environment for an infant 11, such as one born prematurely.
Apparatus 10 has a portable patient support module 12 and an incubator or second
patient support module 14 for receiving portable module 12 with infant 11 positioned

within portable module 12. Portable module 12 is configured to be carried by hand so
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that infant 11 can be transported away from incubator 14 to provide, for example,
health care services to infant 11. Although module 12 is discussed herein as being
used in conjunction with incubator 14, module 12 may be used with other patient care
modules 14, such as bassinettes, radiant warmers, and the like. In addition, module
12 may be transported on movable carts, stretchers, hospital beds, and the like, rather
than being carried by hand.

Incubator 14 has a platform 19 having a base 28 with casters 30
mounted thereto and a pedestal 32 extending upwardly from base 28 and supporting a
tub 33 of platform 19, as illustrated in Fig. 1. A plate 34 of platform 19 carries a
mattress 35 and provides a space for an x-ray tray 39, as illustrated in Fig. 2. Plate 34
is positioned on a panel 36 of tub 33. Platform 19 further has a walled portion 37
mounted on tub 33. A canopy 40 is mounted on a lift arm 42 for vertical movement
of canopy 40 between an opened position away from portion 37 and a closed position
engaging portion 37 to provide an enclosed infant isolation chamber 44 for isolating
infant 11. Incubator 14 is sized so that infant 11 can be positioned in chamber 44
with or without portable module 12. That is, infant 11 can be placed directly on
mattress 35 or placed in portable module 12 which is placed on mattress 35. Portion
37 has a grommet 46 for line pass-through and access ports 48 so that a caregiver can
access infant 11 positioned in chamber 44 directly on mattress 35 or in portable
module 12. Heated and/or humidified air is generated in tub 33 and forced through
vents 61 (Fig. 2) of panel 36 to control temperature and humidity levels in isolation
chamber 44.

Incubator 14 has a controller 78 for controlling operation of incubator
14, as illustrated in Fig. 4. Incubator 14 has a variety of infant care systems coupled
to controller 78 for regulating the environment in isolation chamber 44. Such infant
care systems include a radiant heater 80, a convective heater system 82, a noise and
light monitor 84, an infant temperature sensor 86, an air temperature sensor 88, a
humidification system 90, a humidity sensor 92, an audible alarm 94, a light alarm 96,
a camera 98, a transmitter 99, and various other sensors 100. Incubator 14 further has
a power supply 95 and a user interface display 97. U. S. Patent Nos. 5,759,149 and
5,453,077 are hereby incorporated by reference herein to provide further details of the

various systems of incubator 14.
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Portable module 12 has a carrying platform 18, a deformable, heat- and
light-transmitting mattress 20 positioned on and carried by platform 18, and a
removable canopy 22 positioned on and carried by platform 18, as illustrated in Figs.
1-3. When canopy 22 is positioned on platform 18, canopy 22 and platform 18
cooperate to provide an enclosed infant isolation chamber 24 (Fig. 2) for isolating
infant 11 positioned on mattress 20. The caregiver can carry portable module 12 with
infant 11 positioned on mattress 20 in chamber 24 by holding onto platform 18. Leg
restraint straps 23 (Fig. 3) coupled to mattress 20 are provided to restrict movement of
infant 11. One of sides 45 of platform 18 has a tray 21 (Figs. 2-3) for holding one or
more items, such as a syringe 43. In one embodiment (Fig. 3) of platform 18, one of
sides 45 has a notch 47 providing an opening 57 for receiving an x-ray tray 49 or a
cassette of x-ray film. In another embodiment (Fig. 2) of platform 18, none of sides
45 has notch 47 for x-ray tray 49.

Canopy 22 is made of generally transparent material allowing a
caregiver to see infant 11 positioned in chamber 24 on mattress 20. The caregiver can
access infant 11 through a grommet 26 (Figs. 1-2) of canopy 22 or by lifting canopy
22 off platform 18. Canopy 22 has a domal portion 25 and an upwardly inclined
annular planar portion 27 coupled to domal portion 25, as illustrated in Fig. 2.
Grommet 26 is coupled to and surrounded by planar portion 27. Domal portion 25
has an aperture 29 (Fig. 3) for receiving an infant care line, for example, a feeding
line 31, extending into chamber 24. Portable module 12 is configured to receive one
or more other infant care lines 41 extending into chamber 24.

Portable module 12 has sensors 52 embedded in a top surface 54 of
mattress 20 for sensing one or more physiologic conditions of infant 11 lying on
mattress 20, as illustrated in Fig. 4. Sensors 52 are configured to sense physiologic
conditions such as respiratory rate and heart rate of infant 11. In some embodiments,
one of éensors 52 is configured to sense blood pressure with the aid of an attachment
(not shown) connected to infant 11. Portable module 12 also has a light source 53
coupled to platform 18 below mattress 20 to provide phototherapy to infant 11.
Sensors 52 and light source 53 are coupled to a processor 55 of circuitry 56 which is
carried by platform 18 beneath mattress 20. Circuitry 56 further has a battery 58 for
powering processor 55, a noise cancellation circuit 60 coupled to processor 55 for

canceling sound waves that might disturb infant 11, and a transmitter 62 coupled to
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processor 55 for wirelessly sending data relating to the physiologic conditions sensed
by sensors 52 and other data relating to infant 11 such as, for example, the name of
infant 11, her likes and dislikes, and her age and attending nurse. A camera 64
coupled to processor 55 is mounted to canopy 22 allowing camera 64 to obtain photo
images of infant 11 positioned on mattress 54.

A portable monitor 66 (Figs. 2-4) for remotely monitoring infant 11
positioned in chamber 24 has a receiver 68 for wirelessly receiving the data sent by
transmitter 62. Monitor 66 also has a display 70 for displaying the data to a caregiver
who may be positioned at a location remote from portable module 12. Monitor 66
further has an alarm 72 (for example, a visual alarm, an auditory alarm, and/or a
vibratory alarm) for alerting the caregiver of a condition of infant 11 and a battery 74
for powering monitor 66. A processor 76 of monitor 66 is coupled to receiver 68,
display 70, alarm 72, and battery 74 to control operation of monitor 66. Monitor 66
has a housing 78 containing receiver 68, display 70, alarm 72, battery 74, and
processor 76. Housing 78 is sized so that monitor 66 can be held by a hand of the
caregiver. In some embodiments, display 70 includes a liquid crystal display (not
shown) for displaying information to the care giver.

Portable module 12 and incubator 14 are configured to communicate
with one another over a communication network 50, such as the central
communication network of a hospital, as illustrated in Fig. 4. Processor 55 of
portable module 12 is couplable to network 50 by a data port in one area of the
hospital and controller 78 of incubator 14 is couplable to network 50 by a data port in
another area of the hospital. Network 50 is in turn couplable to the Internet 51 to
permit a caregiver to monitor infant 11 when infant 11 is positioned within either, or
both, of portable module 12 and incubator 14. In some embodiments, data is
transmitted from one or both of modules 12, 14 to monitor 66 via network 50. In such
embodiments, network 50 has transmitters and receivers located throughout the
healthcare facility and monitor 66 has a transmitter that emits a signal either
periodically or when prompted by network 50 so that network 50 is able to track the
location of monitor 66 and send data to monitor 66.

A portable patient support module 112 (Figs. 5-11) is similar to
module 12 except as otherwise noted. Portable module 112 has a carrying platform

118, deformable, heat- and light-transmitting mattress 20 positioned on and carried by
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platform 118, and removable canopy 22 positioned on and carried by platform 118.
When canopy 22 is positioned on platform 118, canopy 22 and platform 118
cooperate to provide an enclosed infant isolation chamber 24 for isolating infant 11
positioned on mattress 20. The caregiver can carry portable module 112 by hand with
infant 11 positioned in chamber 24 by holding onto platform 118.

Module 112 has circuitry 156 carried by platform 118, as illustrated in
Fig. 5. Circuitry 156 has a user interface 158, a liquid crystal display 160, and a
processor 155 coupled to interface 158 and LCD 160. Module 112 also has light
source 53 coupled to processor 155 for providing phototherapy to infant 11. User
interface 158 includes buttons that are pressed to scroll through data appearing on
LCD 160 and to program system parameters, such as "on" and "off" times of light
source 53. In some embodiments, user interface 158 controls the frequency with
which camera 64 obtains a photo image of infant 11 and zooming of camera 64. In
some embodiments, user interface 158 provides an alarm signal when the heart rate or
respiratory rate of infant 11 is outside a desired range.

Module 112 and incubator 14 can communicate with one another by a
communication line 162, as illustrated in Fig. 4. Line 162 is coupled to processor 155
and to a data transmission line 164 of incubator 14. Line 164 is in turn coupled to
controller 78 of incubator so that processor 155 and controller 78 can communicate
with one another. Controller 78 is couplable to communication network 50 which can
connect to the Internet 51.

Platform 118 has an inner region 134 and an outer region 136
surrounding inner region 134, as illustrated in Figs. 6 and 9-11. Inner region 134 is
configured as a recessed mattress support deck for supporting mattress 20. Outer
region 136 has four sides 145 which cooperate to provide an elevated rim 140
surrounding deck 134. In one embodiment (Figs. 6, 9, and 10) of outer region 136,
one of sides 145 has a notch 47 providing an opening 57 for receiving an x-ray tray 49
or a cassette of x-ray film into a space 148 underneath deck 134 and rim 140. X-rays
can then be taken of infant 11 positioned on mattress 20 when removable components
such as light source 53 and processor 155 are removed from a space 150 between
upper 151 and lower 152 walls of deck 134. Deck 136 has support ribs 154
cooperating to maintain walls 151, 152 in spaced-apart relation to one another. Sides

145 cooperate to provide a foot 142 (Figs. 9-10) extending under rim 140 to support
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module 112 on a surface 144. In another embodiment (Fig. 11) of outer region 136,
none of sides 145 has notch 47 for x-ray tray 49 or a cassette of x-ray film.

A line holder 162 is coupled to and extends upwardly from one of
sides 145, as illustrated in Figs. 6, 9, and 11. Holder 162 has an aperture 164 through
which feeding line 31 extends to maintain feeding line 31 in a desired position
relative to infant 11.

A rail 166 is coupled to and extends upwardly from rim 140, as
illustrated in Figs. 6-8. Rail 166 has an opening 168 allowing one or more line clips
170 to be attached to and removed from rail 166. Clips 170 are configured to hold
lines 41 and are slidable along rail 166 so that lines 41 can be positioned at desired
locations around infant 11. Line holder 162 is also coupled to rail 166 for sliding
movement along rail 166. Rail 166 has a member 167 having a circular cross section,
as illustrated in Figs. 9-10. In some embodiments, rail 166 has a dovetail-shaped
cross section, as illustrated in Fig. 7. In other embodiments, rail 166 has a T-shaped
cross section, as illustrated in Fig. 8.

In another embodiment of platform 118, platform 118 has a plurality of
spaced-apart rails 166, one along each side 145, as illustrated in Fig. 11. Rails 166
are coupled to mattress support deck 134 at locations inwardly from rim 140. A
number of clips 170 are coupled to and slidable along rails 166. Rails 166 have either
a dovetail-shaped cross section, a T-shaped cross section, or a member 167 having a
circular cross section. There are spaces 168 between adjacent rails 166 allowing clips
170 to be attached to and removed from rails 166.

A portable patient support module 212 (Figs. 12-14) is similar to
module 12 except as otherwise noted. Portable module 212 has a carrying platform
218, deformable, heat- and light-transmitting mattress 20 positioned on and carried by
platform 218, and a removable canopy 222 positioned on and carried by platform 218.
When canopy 222 is positioned on platform 218, canopy 222 and platform 218
cooperate to provide an enclosed infant isolation chamber 24 for isolating infant 11
positioned on mattress 20. The caregiver can carry portable module 212 by hand with
infant 11 positioned in chamber 24 by holding onto platform 218.

Canopy 222 is made of generally transparent material allowing a
caregiver to see infant 11 positioned in chamber 24 on mattress 20, as illustrated in

Fig. 12. Canopy 222 has a domal portion 225 and an upwardly inclined annular
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planar portion 227 coupled to domal portion 225. Grommet 26 is coupled to and
surrounded by planar portion 227. Domal portion 225 has an aperture 229 for
receiving an infant care line or medical gas line 231 for introducing breathable
medical gas, such as oxygen-enriched air, from a medical gas source 232 into
chamber 24.

Platform 218 has an inner region 234 and an outer region 236
surrounding inner region 234, as illustrated in Figs. 12 and 13. Inner region 234 is
configured as a recessed mattress support deck for supporting mattress 20. Outer
region 236 has four sides 245 which cooperate to provide an elevated rim 240
surrounding deck 234. Sides 245 cooperate to provide four feet 242. Each side 245
has a notch 244 positioned between a pair of feet 242. Each notch 244 provides an
opening 246 into a space 248 (Fig. 14) underneath rim 240 and deck 234 for receiving
x-ray tray 49 or a cassette of x-ray film through opening 246 into space 248 allowing
x-rays to be taken of infant 11 positioned on mattress 20. A gravage hanger 247 (Fig.
12) for supporting one or more infant care packages (not shown), for example,
feeding bags, is mounted in a pair of hanger-receiving apertures 249 formed in outer
region 236. Platform 218 a pair of hanger-receiving apertures 249 for mounting.

Rim 240 has a plurality of U-shaped line-receiving grooves 250 (Figs.
12-14) for introducing a plurality of infant care lines 41 into isolation chamber 24
underneath a bottom edge 252 (Figs. 13-14) of canopy 222. Each groove 250 and
edge 252 cooperates to provide a passage 254 (Fig. 14) for the associated line 41.
Rim 240 also has a canopy-receiving groove 256 (Figs. 13-14) extending around rim
240 to receive edge 252. Line-receiving grooves 250 are transverse to canopy-
receiving groove 256. Rim 240 has an inner wall 258, an outer wall 260, and a
generally horizontal wall 262 extending therebetween. Walls 258, 260, 262 cooperate
to provide groove 256 so that edge 252 rests on generally horizontal wall 262 between
inner 258 and outer 260 walls. Line-receiving grooves 250 extend through walls 258,
260, 262.

Mattresses 20 and 35 need not be light transmissive, but can be of any
mattress material, such as open celled foam or viscoelastic foam.

The term "lines" means conduits for carrying gases and/or liquids and

electrical conductors for carrying signals.
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In some embodiments, circuitry, for example, circuitry 56, 156, is
housed in the internal space of platforms 18, 118, 218 in the outer regions (i.e., out

board of the mattress footprint).
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CLAIMS:

1. A patient care apparatus comprising

a portable patient support module having a first mattress, a first
platform carrying the first matiress, and a first canopy positioned on the first platform
to enclose an infant positioned on the first mattress in a first isolation chamber, the
portable patient support module being configured to be carried by hand when the
infant is positioned on the first mattress, and

a second patient support module having a second mattress, a second
platform carrying the second mattress, and a second canopy positioned on the second
platform, the second platform and the second canopy cooperating to enclose the
portable patient support module positioned on the second mattress in a second
isolation chamber.

2. The patient care apparatus of claim 1, wherein the portable
patient support module communicates with the second patient support module via a
communication network.

3. The patient care apparatus of claim 2, wherein the portable
patient support module and the second patient support module are coupled to the
Internet via the communication network.

4. The patient care apparatus of claim 2, wherein the portable
patient support module has circuitry coupled to the communication network, and the
second patient support module has a controller coupled to the communication
network.

5. The patient care apparatus of claim 1, further comprising a
communication line coupled to the portable patient support module and the second
patient support module.

6. The patient care apparatus of claim 5, wherein the portable
patient support module has circuitry coupled to the communication line, and the
second patient support module has a controller coupled to the communication line.

7. The patient care apparatus of claim 6, wherein the controller

communicates with a communication network.
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8. The patient care apparatus of claim 6, wherein the circuitry has
a processor coupled to the communication line.

9. The patient care apparatus of claim 1, wherein the portable
patient support module has a transmitter for wirelessly sending data relating to a
physical condition of the infant, and further comprising a portable monitor for
wirelessly receiving the data sent by the transmitter.

10. A patient care apparatus comprising

a mattress,

a platform carrying the mattress,

a canopy positioned on the platform to enclose an infant positioned on
the mattress,

a sensor for sensing a physiologic condition of the infant, and

circuitry coupled to the sensor, the circuitry being carried by the
platform beneath the mattress, the circuitry having a transmitter for wirelessly sending
data relating to the physiologic condition sensed by the sensor.

11.  The patient care apparatus of claim 10, further comprising a
portable monitor for wirelessly receiving the data sent by the transmitter.

12.  The patient care apparatus of claim 10, wherein the circuitry
has a processor coupled to the transmitter.

13.  The patient care apparatus of claim 12, wherein the circuitry
has a battery coupled to the processor.

14.  The patient care apparatus of claim 12, wherein the circuitry
has a noise cancellation circuit coupled to the processor.

15.  The patient care apparatus of claim 10, further comprising a
camera mounted to the canopy and coupled to the circuitry.

16.  The patient care apparatus of claim 10, wherein the mattress
has a top surface, and the sensor is coupled to the top surface.

17.  The patient care apparatus of claim 10, wherein the mattress,
the platform, the canopy, the sensor, and the circuitry cooperate to provide a portable
patient support module configured to be carried by hand when the infant is positioned
on the mattress.

18. A patient care apparatus comprising
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a portable patient support module having a mattress, a platform
carrying the mattress, and a canopy positioned on the platform to enclose an infant
positioned on the mattress, the portable patient support module being configured to be
carried by hand when the infant is positioned on the matiress,

a sensor for sensing a physiologic condition of the infant,

circuitry coupled to the sensor and carried by the platform, the
circuitry having a transmitter for wirelessly sending data relating to the physical
condition sensed by the sensor, and

a portable monitor for wirelessly receiving the data sent by the
transmitter.

19.  The patient care apparatus of claim 18, wherein the portable
monitor has a display for displaying the data received by the portable monitor from
the transmitter.

20.  The patient care apparatus of claim 18, wherein the portable
monitor has an alarm for alerting a caregiver in response to the data received by the
portable monitor.

21.  The patient care apparatus of claim 18, wherein the portable
monitor has a processor for processing the data sent by the transmitter and received
by the portable monitor.

22.  The patient care apparatus of claim 18, wherein the portable
monitor has a receiver for wirelessly receiving the data sent by the transmitter, a
processor coupled to the receiver, a display coupled to the processor, an alarm
coupled to the processor, and a battery coupled to the processor.

23. A patient care apparatus comprising

a mattress, .

a platform carrying the mattress, and

a canopy having a bottom edge resting on the platform so that the
platform and the canopy cooperate to enclose an infant positioned on the mattress, the
platform having a groove cooperating with the bottom edge of the canopy to provide a
passage for receiving a line associated with care of the infant.

24.  The patient care apparatus of claim 23, wherein the platform

has a plurality of grooves cooperating with the bottom edge of the canopy to provide a
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plurality of passages for receiving a plurality of lines associated with care of the
infant.

25.  The patient care apparatus of claim 23, wherein the groove is
U-shaped.

26.  The patient care apparatus of claim 23, wherein the platform
has a recessed mattress support deck receiving the mattress and a rim surrounding the
recessed mattress support deck, and the rim has the groove.

27.  The patient care apparatus of claim 26, wherein the rim has a
canopy-receiving groove extending around the recessed mattress support deck, and
the bottom edge of the canopy is positioned within the canopy-receiving groove.

28.  The patient care apparatus of claim 27, wherein the groove is
transverse to the canopy-receiving groove.

29.  The patient care apparatus of claim 27, wherein the rim has an
upwardly extending inner wall, an upwardly extending outer wall, and a generally
horizontal wall extending between the inner wall and the outer wall, the inner wall,
the outer wall, and the generally horizontal wall cooperate to provide the canopy-
receiving groove, and the groove extends through the inner wall, the outer wall, and
the generally horizontal wall.

30.  The patient care apparatus of claim 26, wherein the rim has a
tray for holding an item for treating the infant.

31. A patient care apparatus comprising

a maftress,

a platform carrying the mattress, the platform having a rail, and

a canopy positioned on the platform to enclose an infant positioned on
the mattress, and

a line clip for receiving a line associated with care of the infant, the
line clip being coupled to the rail for movement along the rail.

32.  The patient care apparatus of claim 31, wherein the rail has a T-
shaped cross section for coupling the line clip to the rail.

33.  The patient care apparatus of claim 31, wherein the rail has a
dovetail-shaped cross section for coupling the line clip to the rail.

34.  The patient care apparatus of claim 31, wherein the rail has a

member having a circular cross section for coupling the line clip to the rail.
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35.  The patient care apparatus of claim 31, wherein the platform
has a recessed mattress support deck receiving the mattress and a rim surrounding the
recessed mattress support deck, and the rail extends upwardly from the rim.

36.  The patient care apparatus of claim 31, wherein the platform
has a recessed mattress support deck receiving the mattress and a rim surrounding the
recessed mattress support deck, and the rail extends upwardly from the recessed
mattress support deck.

37.  The patient care apparatus of claim 31, wherein the platform
has a tray for holding an item for treating the infant.

38. A patient care apparatus comprising

a portable patient support module having a mattress, a platform
carrying the mattress, and a canopy positioned on the platform to enclose an infant
positioned on the mattress in an isolation chamber, the portable patient support
module being configured to be carried by hand when the infant is positioned on the
mattress, the canopy having an aperture, and

a line communicating with the aperture to permit a fluid for the infant
to be introduced into the isolation chamber.

39.  The patient care apparatus of claim 38, wherein the canopy has
a grommet and the aperture is spaced apart from the grommet.

40.  The patient care apparatus of claim 38, wherein the canopy has
a domal portion and an upwardly extending inclined planar portion coupled to the
domal portion, the domal portion has the aperture, and the grommet is coupled to the
planar portion.

41.  The patient care apparatus of claim 38, further comprising a
hanger for supporting an object, the hanger being coupled to the base and extending
over the canopy.

42,  The patient care apparatus of claim 38, further comprising a
source of breathable medical gas coupled to the line.

43.  The patient care apparatus of claim 38, further comprising an
upwardly extending line holder coupled to the platform and holding the line.

44. A patient support module comprising

a mattress,

a platform carrying the mattress, and
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a canopy positioned on the platform to enclose an infant positioned on
the mattress, the patient support module being configured to be carried by hand when
the infant is positioned on the mattress, the platform having an opening for receiving
an x-ray cassette underneath the platform allowing an x-ray to be taken of the infant
while the infant is positioned on the mattress.

45.  The patient support module of claim 44, wherein the platform
has a side having a notch providing the opening.

46.  The patient support module of claim 44, wherein the platform
has a foot, and the opening is an opening in the foot.

47.  The patient support module of claim 46, wherein the platform
has a mattress support deck for receiving the mattress, and the mattress support deck
is raised relative to the foot to provide a tray-receiving space underneath the mattress
support deck for receiving the x-ray cassette.

48.  The patient support module of claim 47, further comprising a
removable component, and wherein the mattress support deck includes an upper wall
engaging the mattress and a lower wall cooperating with the upper wall to provide a
space for receiving the removable component.

49.  The patient support module of claim 48, wherein the removable
component has circuitry.

50.  The patient support module of claim 48, wherein the removable

component has a light source to provide phototherapy for the infant.



WO 03/030801 PCT/US02/31406

SUBSTITUTE SHEET (RULE 26)



WO 03/030801 PCT/US02/31406

2r7

70

SUBSTITUTE SHEET (RULE 26)



WO 03/030801

3/7

PCT/US02/31406

" 52
4 18
Flt 4 /) Wil
62~ 55 | — T /58
.. {72 TRANSMITTER |—|PROCESSOR :i{B/-\TTERY
70 ‘ ] E—
) 56~ [ NOISE CANCELLATION |
[ A 60 ~+ CIRCUIT :
DISPLAY 558 ,
|
RECEIVER | INTERNET I
78 T
7o | PROCESSOR][™ | NETWORK
| 176 66 S/
[ALARM] - ol 207
74 /
[BATTERY] /
/
\ /
14 /
pd /
99) 80 /
RADIANT| o8
TRANSMITTER HEATER // “ CAMERA
84 / | o4
/
NOISE & LIGHT} 78 /
MONITOR / / AUDIBLE ALARM
/ j
BABY LEMF — LIGHT ALARM
SENSOR_ K oo 56 &
CONTROLLER |q
AIR TEMP |88 <4
SENSOR HUMIDITY SENSOR
/95 90 ~
POWER ] | HUMIDIFICATION
SUPPLY . SYSTEM
97

O

USER INTERFACE

DISPLAY

l CONVECTIVE

HEATER
SYSTEM

Ngo

VARIOUs }100

SENSORS

SUBSTITUTE SHEET (RULE 26)




PCT/US02/31406

WO 03/030801

4,7

16
Aavidsia xOs
SHOSNIS S8 WwaisAs JDVAHILNI ¥ISN
SNOIYVA d31V3H . 9l
Ve JAILDIANOD
00l | | NOISSINSNVYHL Yiva
o _ I
WILSAS A 1ddns
NOILYDI4IaINNH [ B | oo ¥3Mod j |
z26 .
£ | G Q1A
HOSN3IS ALIQIANNH > .n_m_\,_omﬁ_o,pzwm_q
¥377041NOD 88
WHVIV LHOIT ,. _YOSN3s
~ og-1 dW3L Agvg
96 . ) _l
WYYV 3719100V / HOLINOW
Y 8L 1H917 8 ISION
767 _ y, 7
/ 66 ——29l
VUINYI [~gg / 08| ¥3LvaH H3LLINSNY YL L—
/ INVIAYY
: GGl 09I
\ : : \ \
TOVIYILIN]
/ . VELSh) H0SS300NUd ao1]|
/ 9G| 8s1” €5y T5un0S 1ASIT]
/
\.\ oz - .
MHOMLIN F-~ < G

1INYILNI

SUBSTITUTE SHEET (RULE 26)



WO 03/030801 PCT/US02/31406

5/7

12

166 —

7 134

162

66 168 166

/ [/

N
140

FI6 &

SUBSTITUTE SHEET (RULE 26)



WO 03/030801 PCT/US02/31406

6/7

162

o7
142 /f ISO} Iﬁ 52 ’ lgé/ /Cs‘

SUBSTITUTE SHEET (RULE 26)



WO 03/030801 PCT/US02/31406

MEDICAL 230 24
GAS 5 225

SOURC
E 231

229

(((((((((, 240';

234-
250 |

S
-

242 249 __ S 120 ; 045
| 31 /’ )e/ 244
4l 218 245 ( ) |

236 244

SUBSTITUTE SHEET (RULE 26)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

