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MODULAR PATIENT CARE SYSTEM 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates to a modular. programmable 

patient care system. Speci?cally. the present invention 
relates to a method and apparatus for centrally interfacing 
with a plurality of individually controlled functional units 
which provide patient monitoring and therapies. 

2. Discussion of the Related Art 
Systems containing multiple infusion pumping units and 

sensing devices such as blood pressure monitors and pulse 
oximeters are known in the medical ?eld For example. US. 
Pat. No. 4.756.706 to Kerns et al. discloses a centrally 
managed infusion pump system in which pump and moni 
toring modules are selectively attached to a central manage 
ment unit. The central management unit controls the internal 
setup and programming of the attached modules. and 
receives and displays information from them. Each module 
is capable of being detached ?'om the central management 
unit. and while detached is capable of operating indepen 
dently of the management unit. 
US. Pat. No. 4.898.578 to Rubalcaba. Jr. also discloses a 

drug infusion system which includes a plurality of infusion 
pump modules selectively attached to a central management 
unit so as to provide for centralized control. In particular. the 
central management unit obtains infusion parameters from 
the user and then performs calculations with the parameters 
to establish the desired infusion rate. Once this rate is 
determined. the central management unit may conn'ol the 
infusion accordingly. 

In addition. US. Pat. No. 5.256.157 to Samiotes et al. 
discloses a programmable infusion pump for dispensing a 
drug in accordance with the requirements of a particular 
user. Speci?cally. the pump includes a microprocessor 
which communicates with a replaceable memory module so 
as to con?gure the pump to meet individual user needs. 

However. these related art systems contain several disad 
vantages. For example. in these systems. the central man 
agement unit must be aware of and must control much of the 
functionality of the attached functional units. This is unde 
sirable in that the system cannot be easily upgraded when a 
new type of functional module is to be added without 
replacing or modifying the central unit. 

Moreover. these systems disclose a single complex central 
management unit that must be used to control and program 
the functional units. Complex central management units 
may be undesirable in clinical situations which do not 
require skilled professionals such as anesthesiologists to 
operate the patient care system. as they introduce a greater 
risk of error and confusion during use. Therefore. there is a 
need for less advanced central units which may be inter 
changed with the complex interface units depending on the 
clinical situation and the skill of the system operator. 
A further problem with some related art systems is that 

they do not include interfaces between the central manage 
ment unit and external devices so as to allow for the 
uploading or downloading of information such as new 
system con?guration values and drug libraries. 

Finally. the central management units of some related art 
systems are permanently attached to at least one infusion 
pumping unit. This is disadvantageous as many clinical 
situations only require simple patient monitoring. and the 
added expense of an attached infusion unit is unnecessary. 

OBJECTIVES AND SUMMARY OF THE 
INVENTION 

In view of the above disadvantages of the related art. it is 
an object of the present invention to provide a modular 
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2 
patient care system that may be easily upgraded and adapted 
to meet future user needs. 

It is a further object of the invention to provide inter 
changeable central interface units with ditferent levels of 
functionality so as to increase system safety and cost effec 
tiveness. 

It is yet a further object of the invention to provide an 
interface between the patient care system and external 
devices so as to facilitate the uploading and downloading of 
a wide range of information. 

In accordance with the present invention. there is pro 
vided a modular. programmable patient care system com 
prised of an interface unit removeably attached to a plurality 
of patient functional units. The interface unit provides an 
interface between the user and the system. and may be either 
an advanced interface unit with a high level of interface 
functionality or a basic interface unit with a lower level of 
interface functionality. These units may be interchanged so 
as to provide increased ?exibility. safety. and cost 
e?cctiveness to the user. Each interface unit contains inter 
face ports for the uploading and downloading of information 
such as drug libraries. drug infusion pro?les. system con 
?guration values. and event history. 
The functional units of the patient care system provide 

patient monitoring and/or therapies. The functional units are 
internally programmed and controlled so as to provide 
greater system modularity. and require only the power. 
interfacing functionality. and overall system management 
from the canal interface unit. 

BRlEF DESCRIPTION OF THE DRAWINGS 

These and other methods. structures. features. aspects. 
and advantages of the present invention will become more 
readily apparent from the following detailed description. 
which should be read in conjunction with the accompanying 
drawings. in which: 

FIGS. lA-lB show an advanced interface unit according 
to the invention. wherein FIG. 1A is a front view of the 
advanced interface unit removeably connected to a func 
tional unit and FIG. 1B is a rear view of only the advanced 
interface unit; 

FIG. 2 shows a front view of an advanced interface unit 
removeably connected to four functional units; 

FIG. 3 discloses a block diagram of an advanced interface 
unit; 

FIGS. 4A-4B show a basic interface unit according to the 
present invention. wherein FIG. 4A is a front view and FIG. 
4B is a rear view; 

FIG. 5 discloses a block diagram of a basic interface unit; 
FIG. 6 discloses a block diagram of a functional unit 

according to the invention; 
FIGS. 7 through 10 depict screen displays of an interface 

unit during the setup of a primary infusion; 
FIGS. 11 through 12 depict screen displays of an interface 

unit during the setup of a secondary infusion; 
FIGS. 13 through 14 depict screen displays of an interface 

unit during the setup and operation of a multidose infusion; 
FIGS. 15 through 19 depict screen displays of an interface 

unit during the setup and operation of a multichannel 
coordinated infusion; and 

FIGS. 20 through 26 depict screen displays of an interface 
unit during drug infusion rate calculations. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The following embodiments of the present invention will 
be described in the context of a modular patient care system. 



5.713.856 
3 

although those skilled in the art will recognize that the 
disclosed methods and structures are readily adaptable for 
broader application. Note that whenever the same reference 
numeral is repeated with respect to different ?gures, it refers 
to the corresponding structure in each such ?gure. 

FIGS. lA-lB disclose a modular. programmable patient 
care system. According to a preferred embodiment of the 
invention. this system comprises an advanced interface unit 
100 and at least one functional unit 150. 
Advanced interface unit 100 generally performs four 

functions in the patient care system: it provides a physical 
attachment of the system to structures such as IV poles and 
bed rails. it provides power to the system. it provides an 
interface between the system and external devices. and. 
except for certain speci?c information. it provides a majority 
of the user interface of the system. Advanced interface unit 
100 contains an information display 102. which may be any 
type of display such as a liquid crystal display. Display 102 
may be used during setup and operating procedures to 
facilitate data entry and editing. Display 102 may also be 
used to display various operating parameters such as volume 
to be infused (V'I‘BI) for individual functional units 150 
which are pumps and current time of day. as well as other 
prompts. advisories. and alarm conditions. Advanced inter 
face unit 100 contains a plurality of hardkeys 104 and 
softkeys 106 for entering data and commands. The numeri 
cal hardkeys 104 are used for entering numerical data. while 
the remainder of the hardkeys 104. as well as the softkeys 
106. are used for entering operational commands. 

Softkeys 106 may be arranged along the edges of display 
102 so as to interact with the display to de?ne the function 
of a particular softkey 106 at any given time. Therefore. a 
particular softkey 106 when pressed will allow for the 
selection of an option. or an infusion or monitoring 
parameter. which is displayed on display 102 adjacent to the 
softkey. As noted. some hardkeys 104 are also used for 
entering speci?c operational commands. For example. hard 
key 108 when pressed. causes the system to change from 
standby to operating mode. Alternatively. if hardkey 108 is 
pressed during a hardware malfunction. it can be used to 
silence audio alarms and turn off electrical power to 
advanced interface unit 100. SILENCE hardkey 110 may be 
used to temporarily disable the audio functionality of 
advanced interface unit 100. while OPTIONS hardkey 112 
allows user access to available system or functional unit 
options as described in more detail in conjunction with 
FIGS. 7 through 26 below. 
Advanced interface unit 100 also contains three indicators 

114. 116. and 118. Indicator 114 may be used to indicate that 
the system is communicating with a compatible external 
computer system. Indicator 116 may be used to indicate that 
advanced interface unit 100 is connected to and operating 
with an external power source. and indicator 118 may be 
used to indicate that advanced interface unit 100 is operating 
with the use of an internal power source. Advanced interface 
unit 100 may also include a tamper-resistant control function 
(not shown in FIG. 1) which. when enabled. will lock out a 
predetermined set of controls. 

Advanced interface unit 100 preferably also contains at 
least one external communication interface. A communica 
tion interface 120 is located at the rear of advanced interface 
unit 100. Communication interface 120 is preferably an 
industry standard personal computer memory card interna 
tional association (PCMCIA) slot for receiving PCMCIA 
cards. although one skilled in the art could select from a 
variety of commercially available communication means. 
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4 
Also located at the rear of advanced interface unit 100 is at 
least one interface port 122. Interface ports 122 are prefer 
ably industry standard RS-232 ports. although again. one 
skilled in the art could select from a variety of commercially 
available communication means. It is to be understood that 
although a preferred embodiment of the invention is 
described as containing an interface 120 and at least one port 
122. any number or combination of communication inter 
faces and ports could be included in advanced interface unit 
100. 

Interface 120 and ports 122 illustratively may be used to 
download drug libraries. drug delivery pro?les. and other 
system con?guration values. or may be used to upload event 
history data from advanced interface unit 100. Interface 120 
and ports 122 may also act as an interface to patient 
monitoring networks and nurse call systems. or as an inter 
face to external equipment such as barcode readers to 
provide a means of inputting drug and/or patient information 
from medication or patient records. Performing these func 
tions with ports 122 and interface 120 will advantageously 
provide greater functionality and adaptability. cost savings. 
and a reduction in input errors. Ports 122 and interface 120 
may zdso be supplemented with a Patient Controlled Anal 
gesia (PCA) port (not shown in FIG. 1). The PCA port 
provides a connection to a remote hand-held “dose request” 
button which can be used by a patient to request a medica 
tion dose during PCA applications. 

Located on both sides of advanced interface unit 100 are 
unit connectors 130 and 132 which are used to attach the 
functional units 150 which directly contact advanced inter 
face unit 100. These connectors 130 and 132 provide physi 
cal support for the attached functional units 150 and provide 
power and internal communication connections between the 
advanced interface unit and the functional units. As will be 
discussed below. functional units 150 also contain these unit 
connectors on either side so that functional units may be 
connected to the patient care system in a side-by-side 
manner. A suitable unit connector is described in U.S. Pat. 
No. 5.601.445. entitled ELECTRICAL AND STRUC 
TURAL INTERCONNECT OR and ?led concurrently 
herewith. by the assignee of the present application. This 
copending patent is incorporated herein in its entirety by 
reference. 

Finally. advanced interface unit 100 includes a clamp 170 
on its rear surface for use in attaching advanced interface 
unit 100 to a structure such as an IV stand or a hospital bed. 
The clamp may be any clamp suitable for attaching bedside 
patient monitoring or infusion apparatus to these structures. 

Also shown in FIG. 1A is a functional unit 150. It is to be 
understood that although only a single functional unit 150 is 
shown in FIG. 1A. any number of functional units 150 may 
be connected using the above described unit connectors in 
any order to either side of advanced interface unit 100. The 
type and number of functional units attached to advanced 
interface unit 100 is limited only by the physical and electric 
ability of the wiring and of the interface unit to handle the 
desired types and numbers of functional units. Functional 
unit 150 may be selected from a wide variety of functional 
units including those for patient therapies and patient moni 
toring. More speci?cally. functional unit 150 may be a 
standard infusion pumping unit. patient controlled analgesia 
(PCA) pump. syringe pump. pulse oximeter. invasive or 
non-invasive blood pressure monitor. electrocardiograph. 
bar code reader. printer. temperature monitor. RF telemetry 
link. fluid warmer/IV pump. or high rate IV pump (2000+ 
ml/hr). It is to be understood that this list is for illustrative 
purposes only and that one skilled in the art could adapt 
functional unit 150 for other uses. 
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