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(57) Abstract: A system is disclosed for monitoring and controlling a refri
gerated medical storage unit. The system may include a control station. The 
control station may receive temperature information from the refrigerated 
medical storage unit and may cause at least a portion of the temperature in
formation to be stored. The control station may determine whether the tem
perature is outside a predefined range and may causes an alarm to be gener
ated when the temperature is outside the predefined range. The control sta
tion may receive user authentication information from a user, and upon veri
fication of the user authentication information, send unlock instructions to 
the refrigerated medical storage unit.
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COMPUTER CONTROLLED AND MONITORED 

MEDICAL STORAGE SYSTEM

CROSS-REFERENCES TO RELATED APPLICATIONS

This PCT application claims priority to U.S. Provisional Patent Application No.

5 61/420,262 filed December 6, 2010, entitled “Medication Dispensing Cart,” the entire

disclosure of which is hereby incorporated by reference, for all purposes, as if fully set 

forth herein.

BACKGROUND OF THE INVENTION

Temperature sensitive medications and supplies are common in today’s healthcare

10 environment. To maintain stability and potency, medications and other supplies may 

require proper storage based on guidelines set forth by the manufacturers of the 

medications and supplies, as well as the United States Pharmacopeia, the official public 

standards-setting authority in this field. For example, some injections and medications 

such as insulin, Lorazepam, and Epogen must be stored at a temperature of approximately

15 36° to 46° F (2° to 8° C) to maintain their viability. Additionally, many of these

temperature sensitive medicines are controlled substances and necessitate stringent access 

and inventory controls.

Embodiments of the present invention provide solutions to these and other issues

20 surrounding the storage of medication and other medical supplies.

BRIEF SUMMARY OF THE INVENTION

In accordance with the invention, there is provided a system for monitoring and controlling 

a refrigerated medical storage unit, the system comprising: a control station, wherein the 

control station: is located remotely from the medical storage unit; receives information

25 identifying: a medication; a time at which the medication is added to the medical storage 

unit; and an acceptable temperature range of the medication; receives temperature 

information from the refrigerated medical storage unit, wherein the temperature 

information includes a temperature of the medical storage unit; causes, for each medication 

stored in the medical storage unit, at least a portion of the temperature information to be

30 stored indicating the temperature of each medication stored in the medical storage unit
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versus time; determines whether the temperature is outside a predefined range; causes an 

alarm to be generated when the temperature is outside the predefined range; receives user 

authentication information and a request to withdraw the medication from a user; 

determines if the temperature of the medication has been outside the acceptable

5 temperature range during the medication’s storage; causes, when the temperature of the 

medication has been outside the acceptable temperature range during the medication’s 

storage, a warning to be displayed to the user; and upon verification of the user 

authentication information and acknowledgement of the warning by the user when the 

temperature of the medication has been outside of the acceptable temperature range, sends

10 unlock instructions to the refrigerated medical storage unit.

In another aspect, there is provided a method for monitoring and controlling an 

environmentally controlled medical storage unit, the method comprising: receiving 

information identifying: a medication; a time at which the medication is added to the

15 medical storage unit; and an acceptable temperature range of the medication; receiving 

temperature information from the environmentally controlled medical storage unit, 

wherein the temperature information includes a temperature of the environmentally 

controlled medical storage unit; causing, for each medication stored in the medical storage 

unit, at least a portion of the temperature information to be stored indicating the

20 temperature of each medication stored in the medical storage unit versus time; 

determining, from the stored temperature information, whether a change in the temperature 

over time exceeds a predefined rate; causing an alarm to be generated when the change in 

the temperature over time exceeds the predefined rate; receiving user authentication 

information and a request to withdraw the medication from a user; verifying the user

25 authentication information; determining if the temperature of the medication has been 

outside the acceptable temperature range during the medication’s storage; causing, when 

the temperature of the medication has been outside the acceptable temperature range 

during the medication’s storage, a warning to be displayed to the user; and in response to 

successfully verifying the user authentication information and acknowledgement of the

30 warning by the user when the temperature of the medication has been outside the 

acceptable temperature range, causing the environmentally controlled medical storage unit
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to be unlocked.

In another aspect, there is provided a system for monitoring and controlling a medical 

storage unit, the system comprising: a control station, wherein the control station: is remote

5 from the medical storage unit; receives information identifying what items are stored in the 

medical storage unit; receives information identifying an acceptable temperature range for 

at least a portion of the items stored in the medical storage unit; receives information 

identifying what items are withdrawn from the medical storage unit; receives temperature 

information from the medical storage unit, wherein the temperature information includes a

10 temperature of the medical storage unit; causing, for each item stored in the medical 

storage unit, at least a portion of the temperature information to be stored indicating the 

temperature of each item in the medical storage unit versus time; receives user 

authentication information and a request to withdraw an item from a user; determining if 

the temperature of the item has been outside the acceptable temperature range during the

15 item’s storage; causing, when the temperature of the item has been outside the acceptable 

temperature range during the item’s storage, a warning to be displayed to the user; and 

upon verification of the user authentication information and acknowledgement of the 

warning by the user when the temperature of the item has been outside the acceptable 

temperature range, sends unlock instructions to the medical storage unit.

20 BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is described in conjunction with the appended figures:

Fig. 1 is a structure diagram of a system of the invention for controlling and monitoring 

access and/or environmental parameters of medical storage units;

25

Fig. 2 is a flow diagram of a method of the invention for controlling and monitoring access 

and/or environmental parameters of medical storage units; and

Fig. 3 is a block diagram of an exemplary computer system capable of being used in at

30 least some portion of the apparatuses or systems of the present invention, or implementing 

at least some portion of the methods of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

The ensuing description provides exemplary embodiments only, and is not intended to 

limit the scope, applicability or configuration of the disclosure. Rather, the ensuing 

description of the exemplary embodiments will provide those skilled in the art with an

5 enabling description for implementing one or more exemplary embodiments. It will be
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understood that various changes may be made in the function and arrangement of 

elements without departing from the spirit and scope of the invention as set forth in the 

appended claims. Merely by way of example, any embodiment described herein may or 

may not have any of the features discussed therewith, and may or may not have any 

feature discussed with respect to other embodiments.

Specific details are given in the following description to provide a thorough

understanding of the embodiments. However, it will be understood by one of ordinary 

skill in the art that the embodiments may be practiced without these specific details. For 

example, circuits, systems, networks, processes, and other elements in the invention may 

be shown as components in block diagram form in order not to obscure the embodiments 

in unnecessary detail. In other instances, well-known circuits, processes, algorithms, 

structures, and techniques may be shown without unnecessary detail in order to avoid 

obscuring the embodiments.

Also, it is noted that individual embodiments may be described as a process which is 

depicted as a flowchart, a flow diagram, a data flow diagram, a structure diagram, or a 

block diagram. Although a flowchart may describe the operations as a sequential 

process, many of the operations can be performed in parallel or concurrently. In addition, 

the order of the operations may be re-arranged. A process may be terminated when its 

operations are completed, but could have additional steps not discussed or included in a 

figure. Furthermore, not all operations in any particularly described process may occur in 

all embodiments. A process may correspond to a method, a function, a procedure, a 

subroutine, a subprogram, etc.

The term “machine-readable medium” includes, but is not limited to portable or fixed 

storage devices, optical storage devices, wireless channels and various other mediums 

capable of storing, containing or carrying instruction(s) and/or data. A code segment or 

machine-executable instructions may represent a procedure, a function, a subprogram, a 

program, a routine, a subroutine, a module, a software package, a class, or any 

combination of instructions, data structures, or program statements. A code segment may 

be coupled to another code segment or a hardware circuit by passing and/or receiving 

information, data, arguments, parameters, or memory contents. Information, arguments,

3
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parameters, data, etc. may be passed, forwarded, or transmitted via any suitable means

including memory sharing, message passing, token passing, network transmission, etc.

Furthermore, embodiments of the invention may be implemented, at least in part, either 

manually or automatically. Manual or automatic implementations may be executed, or at 

least assisted, through the use of machines, hardware, software, firmware, middleware, 

microcode, hardware description languages, or any combination thereof. When 

implemented in software, firmware, middleware or microcode, the program code or code 

segments to perform the necessary tasks may be stored in a machine readable medium. A 

processor(s) may perform the necessary tasks.

In one embodiment of the invention, a system for monitoring and controlling both an 

environmentally controlled medical storage unit and a non-environmentally controlled 

medical storage unit is provided. Examples of environmentally controlled medical 

storage units include medical refrigerators and/or freezers (referred to as refrigerators 

and/or freezers herein). These refrigerators and/or freezers may include integrated built 

in locking mechanisms that are electronically controllable to be in either a locked or 

unlocked stated. Other types of refrigerators and/or freezers may also be employed, 

including those with after-market installed locking mechanisms, either on the exterior or 

interior of the reffigerator/freezer. The storage unit may have a left or right handed door 

or entry point.

The locking mechanisms are capable of limiting access to the storage unit via electronic 

control. Some examples of non-environmentally controlled storage units include lock 

boxes, cabinets (both over and under counter), drawers, closets, and storage rooms. The 

entry points to these storage units may have locking mechanisms as described above.

Any environmental control or monitoring system discussed herein is only applicable to 

environmentally controlled storage unit embodiments such as those having refrigerators 

and/or freezers.

The system may also include a control station communicatively coupled with the storage 

unit. The communication link may have any hardware and/or software necessary to 

facilitate communication between the control station and the storage unit. In some 

embodiments the control station may be capable of receiving any information provided

4
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and transmitted by the storage unit, and transmitting any instruction capable of being 

performed by the storage unit discussed herein. The control station may be located either 

locally or remote to the storage unit. Either wired or wireless communication methods 

may be used to establish the communication link. In some embodiments, the control 

station may be at least 50 feet from the storage unit.

In some embodiments the control station may control and monitor one or more of three 

primary functions: access control, environmental control (usually temperature, but 

possibly humidity, pressure, and/or other environmental parameters), and inventory 

control. In these embodiments, the storage unit will have any means necessary to acquire 

and transmit data relevant to such controls to the control station. Likewise, the control 

station will have any means necessary to receive such data and transmit instructions 

relevant to such controls to the storage unit.

In some embodiments, the control station may receive temperature information from the 

storage unit. The control station may determine whether or not the temperature is outside 

a predefined range. The control station may, in response to this determination control the 

storage unit’s environmental control system, in the case of a refrigerator or freezer, the 

unit’s refrigeration cycle, to maintain the temperature. If the temperature of the storage 

unit falls outside the predefined range, either above or below, the control station may 

cause an alarm to be generated. The alarm may include visual and/or audible indicators 

at the control station.

The control station may include a visual interface, such as a monitor or display screen, 

possibly with a touch screen or other input device such as a keyboard and mouse. The 

visual interface may provide an interaction point for the use to manipulate the control 

station, and by extension, the storage unit. For example, a user may be able to define the 

predefined temperature range. In some embodiments, for refrigerator/freezer storage 

units, this range may have a high and low point definable between -6° and 37° F.

Temperature readings may be received by the control station continuously, or at 

predefined intervals of time. Both the predefined interval s of time, and the temperature 

range which defines when an alarm will generate, may be defined by a user. The control 

station may cause the received temperature readings to be stored, either local to the

5
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control station, or remotely, possibly at a data storage system which stores information 

for a plurality of control stations, which in turn may each control/monitor a plurality of 

storage units. A user may be able to define identification (or naming) of any particular 

storage unit or control station, either at a control station or at the data storage system.

5 Again, while the control station may receive temperature readings continuously or at 

certain intervals, the control station may cause such readings to be stored at yet another 

interval (or possibly continuously). This interval may also be defined by a user at the 

control station. In some embodiments, the control station may only cause temperature 

information to be stored when the temperature of the storage unit is outside the

10 predefined range (i.e., when the alarm is activated). One example interval of time may be 

every 30 minutes. In other embodiments, any time interval between one minute and 120 

minutes may be employed.

In some embodiments, when an alarm is generated, indicators may be generated besides 

any visual and/or audible indicators generated at the control station. This may, for

15 example, occur via a visual or audible indicator at the storage unit, or at the data storage

system. Additionally, when an alarm is generated, a bulletin may be displayed or printed 

at the control station and/or data storage system.

The bulletin may be displayed or printed at predefined intervals until the temperature is 

back within the predefined range. Again, the intervals at which the bulletin is displayed

20 or printed may be defined by the user at the control station or data storage system. The 

bulletin may include a plurality of fields including identification of the storage unit, a 

date and time, the temperature of the storage unit when the alarm was generated and/or 

when the bulletin was displayed/printed. The bulletin may also include a field which 

allows a user to input/write what was done to resolve the alarm condition, and to affirm,

25 possibly via signature, their responsibility for handling the bulletin.

tn yet other embodiments, the control station may be able to cause audible or visual 

alarms when the change of temperature over time exceeds a certain predefined amount. 

The type of alarm expressed by the control station or storage unit may differ from that 

expressed by the outside-of-temperature-range alarm.

6
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As previously discussed, the above method implemented by the storage unit, control 

station, and/or data storage system may also be implemented to control/monitor other 

environmental parameters. These parameters may include, for example, humidity, 

pressure, etc. Any sensor for monitoring temperature or other parameters in the storage 

unit, as well as the locking mechanism of the storage unit, may be replaceable by the 

user. Any such sensor may be either shared with the storage unit’s independent 

environmental monitor/control system, or independent thereto.

The control station may also be configured to receive user authentication information 

from a user, and upon verification of the user authentication information, send unlock 

instructions to the locking mechanism of the storage unit. The user authentication 

information may include a user name and a password, pin number, or other string. In 

some embodiments, a pin number may specify both the user and their authority to use the 

functions of the control station.

The storage unit may include a visual indicator which displays the current locked or 

unlocked state of the storage unit. Merely by way of example a light emitting diode may 

be either activated or inactivated when the unit is unlocked. This visual indicator may be 

tested by a user via instructing the control station to change the visual state of the visual 

indicator. In some embodiments, the lock mechanism itself may also be tested at the 

control station.

The control station may also be capable of receiving information from a sensor or sensors 

on the storage unit which reflect the current position of the door, or other entry point, of 

the storage unit. In some embodiments, the control station may cause an alarm to 

generate if it detects that the door or other entry point of the storage unit remains open 

beyond a user predefined length of time. Similarly, the control station may also be 

capable of monitoring and controlling any light sources inside the storage unit.

Tn some embodiments, the control station may receive information from a user 

identifying what medications and/or other items are stored within the storage unit. The 

control station may cause such information to be stored, along with a time stamp or other 

indicator which specifies when such stocking occurred. Thereafter, the control station

7
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may store temperature over time data related to each medication and/or other items stored 

within the storage unit.

A user may be able to specify another acceptable temperature range for each medication 

and/or other item stored within the storage unit. This acceptable temperature range may

5 be different from that specified for the storage unit as a whole. In some embodiments, 

the acceptable temperature range for a particular medication and/or other item may be 

narrower than the predefined temperature range for the storage unit as a whole (i.e., the 

acceptable temperature range will be a subset or sub-range of the predefined temperature 

range for the storage unit).

10 Alarm data for alarms that occur while any particular medication and/or other item that is

stored in the storage unit may also be stored for each such particular medication and/or 

other item. Therefore, whenever an alarm state occurs, information related to that alarm 

would be stored as particularly relating to medications and/or other items stored, such 

that a user or functions of the control station could reference such occurrences at a later

15 date.

In some embodiments, a user may be able to specify to the control station that for any 

particular medication and/or item stored in the storage unit, access shall be limited or 

prohibited to such medication and/or item if an alarm has issued for the storage unit 

during the time the particular medication and/or item was stored in the storage unit. As

20 an example, a user could specify that when a user enters authentication information into 

the control station and requests withdrawal of a certain medication and/or other item in a 

storage unit, a warning screen would be presented to the user indicating that at least one 

alarm condition has issued during the medication/item’s storage in the storage unit. The 

user may be required to acknowledge receipt of such warning before access is allowed.

25 In another embodiment, access to such medications/items which have experienced an

alarm condition during their storage may be prohibited (and thus denial of deactivation of 

the locking mechanism on the storage unit). This may be a condition especially specified 

for medications/items where temperature control of the medications/items is critical to 

their viability.

8
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Whatever the type of waming/prohibition, a user may specify which particular conditions 

cause what particular actions by the control station when withdrawal of an alarm affected 

medicationdtcm is requested. For example, one or more limits on the amount of time a 

medication/item has spent outside of predefined ranges may be specified which in turn 

cause either a warning to be presented to a user requesting withdrawal, or access to be 

prohibited. In another example, one or more limits on the extent of temperature variance 

outside the predefined range may be specified which in turn cause cither a warning to be 

presented to a user requesting withdrawal, or access to be prohibited. In yet another 

example, an algorithm which is a function of time spent by the medication/item outside 

of the predefined range, along with the temperature of the medication/item over such time 

may be specified which determines when a warning will be presented to a user requesting 

withdrawal, and/or access will be totally prohibited.

In some embodiments the control station and storage unit are configured such that if 

either the control station or the storage unit lose power, the locking mechanism of the 

storage unit will remain in a locked state. In other embodiments, the reverse will be true, 

and the storage unit will unlock under loss of power conditions. In any of the 

aforementioned embodiments, manual procedures may be available to open the storage 

unit. For example, the storage unit may have manual override unlocks, possibly that 

depend on the use of one, two, or more different keys/locks. In many embodiments, the 

control station and/or the storage until will have a battery or other backup power source 

in case of main power failure.

In some embodiments, at least a portion of the user authentication information received 

over time by the control station may be stored by the control station, or by the data 

storage system. The control stations and/or data storage system may also be able to 

conduct inventory control processes (either automatically via storage unit internal 

sensors, or via user input). This information may also be stored by the control system of 

data storage system.

In some embodiments, a user may be able to generate visually displayed or printed

reports at either one or both of a control station or the data storage system. These reports

may be available on-demand to a user, or may be set to be displayed/printed by the

9
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control station/data storage system at user predefined intervals. The type of information

presented in any report may be predefined by a user, and may include any of the

information discussed herein related to access control, inventory control, and/or

environmental control. Note that any temperature data may be displayed/printed in either

5 or both of degrees Celsius or degrees Fahrenheit.

In some embodiments, any failure of any one part of the invention, be it a portion or the 

entirety of the storage unit, the control system, and/or the data storage system, shall not 

cause failure of any other portion of the system. This may at least assist in ensuring 

security and viability of any items stored in the storage unit. For example, in many

10 embodiments, failure of the locking mechanism of a storage unit will not cause failure of 

the temperature control/monitoring in that storage unit. Likewise, failure of the 

temperature control/monitoring functions will not cause failure of the locking 

mechanism.

Turning now to Fig. 1, a structure diagram of a system 100 of the invention for

15 controlling and monitoring access and/or environmental parameters of medical storage

units is shown. As discussed above, system 100 may include at least one control station 

110 which is in communication with data storage system 120. Each control station 110 

may be in communication with, and controlling/monitoring, various storage units 130.

Storage unit 130A may be a refrigerator with an integrated locking mechanism. Storage

20 unit 130B may be a refrigerator with a retrofitted after-market locking mechanism.

Storage unit 130C may be a freezer with an integrated locking mechanism. Storage unit 

130D may be a closet, pantry or other secured room. Storage unit 130E may be above 

counter cabinets, and storage unit 13OF may be below counter cabinets.

As described above, should any storage unit 130 for which environmental parameters are

25 being monitored reach conditions which fall outside predefined ranges, control station 

110 would cause an alarm to occur. Additionally, control station 110 may be able to 

monitor for unauthorized attempted access at each storage unit 130, and issue alarms 

and/or store records related to such unauthorized attempted access.

10
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Each storage unit may include a visual indicator 140 as discussed above. In this 

embodiment, each visual indicator 140 indicates that its associated storage unit is locked. 

To unlock a particulate storage unit 130, a user would first input their authentication 

information at control station 110. Upon verification of the authentication information, 

the user would then be allowed to specify to control station 110 which storage unit they 

wish to access. Upon selection of the desired storage unit, control station 110 would 

cause storage unit 130 to unlock, and visual indicator 140 at that storage unit would 

change states to indicate the lock’s unlocked status.

Fig. 2 shows a flow diagram of a method 200 of the invention for controlling and 

monitoring access and/or environmental parameters of medical storage units. At block 

205, a user defines acceptable environmental parameters for a storage unit at a control 

station. At block 210, the storage unit monitors the environmental parameters of the 

storage unit. At block 215, if the environmental parameters fall outside the acceptable 

range, an alarm is issued at block 220.

At block 225, a bulletin is issued by the control station. At block 230, after a predefined 

interval of time, it is checked to see if the environmental parameter has returned to the 

acceptable range. If not, the bulletin is reissued at block 225. If the environmental 

parameter has returned to the acceptable range, the monitoring process continues at block 

210.

Simultaneously, method 200 also includes at block 235 awaiting an access request by a 

user. At block 240 an access request with authentication information is received from a 

user at a control station. At block 245, it is determined if the authentication information 

is valid. If not, at block 250 an unauthorized access attempt flag is stored. If the 

authentication information is valid, then at block 255 access is granted and an unlock 

command is sent to the desired storage unit.

Fig- 3 is a block diagram illustrating an exemplary computer system 300 in which 

embodiments of the present invention may be impl emented. This example illustrates a 

computer system 300 such as may be used, in whole, in part, or with various 

modifications, to provide the functions of the control station, the central data system, the 

storage unit, and/or other components of the invention such as those discussed above.

11
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For example, various functions of the control station may be controlled by the computer 

system 300, including, merely by way of example, receiving information from the user, 

visually or audibly notifying the user, receiving information from the storage unit, 

controlling particular components of the storage unit, etc.

The computer system 300 is shown comprising hardware elements that may be 

electrically coupled via a bus 390. The hardware elements may include one or more 

central processing units 310, one or more input devices 320 (e.g., a mouse, a keyboard, 

etc.), and one or more output devices 330 (e.g., a display device, a printer, etc.). The 

computer system 300 may also include one or more storage device 340. By way of 

example, storage device(s) 340 may be disk drives, optical storage devices, solid-state 

storage device such as a random access memory (“RAM”) and/or a read-only memory 

(“ROM”), which can be programmable, flash-updateable and/or the like.

The computer system 300 may additionally include a computer-readable storage media 

reader 350, a communications system 360 (e.g., a modem, a network card (wireless or 

wired), an infra-red communication device, Bluetooth™ device, cellular communication 

device, etc.), and working memory 380, which may include RAM and ROM devices as 

described above. In some embodiments, the computer system 300 may also include a 

processing acceleration unit 370, which can include a digital signal processor, a special- 

purpose processor and/or the like.

The computer-readable storage media reader 350 can further be connected to a computer- 

readable storage medium, together (and, optionally, in combination with storage 

device(s) 340) comprehensively representing remote, local, fixed, and/or removable 

storage devices plus storage media for temporarily and/or more permanently containing 

computer-readable information. The communications system 360 may permit data to be 

exchanged with a network, system, computer and/or other component described above.

The computer system 300 may also comprise software elements, shown as being 

currently located within a working memory 380, including an operating system 384 

and/or other code 388. It should be appreciated that alternate embodiments of a computer 

system 300 may have numerous variations from that described above. For example, 

customized hardware might also be used and/or particular elements might be

12
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implemented in hardware, software (including portable software, such as applets), or both. 

Furthermore, connection to other computing devices such as network input/output and data 

acquisition devices may also occur.

5 Software of computer system 300 may include code 388 for implementing any or all of the 

function of the various elements of the architecture as described herein. For example, 

software, stored on and/or executed by a computer system such as system 300, can provide 

the functions of the control station, the data storage system, the storage unit, and/or other 

components of the invention such as those discussed above. Methods implementable by

10 software on some of these components have been discussed above in more detail.

The invention has now been described in detail for the purposes of clarity and 

understanding. However, it will be appreciated that certain changes and modifications 

may be practiced within the scope of the appended claims.

15

The reference in this specification to any prior publication (or information derived from it), 

or to any matter which is known, is not, and should not be taken as, an acknowledgement 

or admission or any form of suggestion that that prior publication (or information derived 

from it) or known matter forms part of the common general knowledge in the field of

20 endeavour to which this specification relates.

Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", and variations such as "comprises" or "comprising", will 

be understood to imply the inclusion of a stated integer or step or group of integers or steps

25 but not the exclusion of any other integer or step or group of integers or steps.
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WHAT IS CLAIMED IS:

1. A system for monitoring and controlling a refrigerated medical storage unit, the 

system comprising:

5 a control station, wherein the control station:

is located remotely from the medical storage unit; 

receives information identifying:

a medication;

a time at which the medication is added to the medical storage unit;

10 and

an acceptable temperature range of the medication; 

receives temperature information from the refrigerated medical storage unit,

wherein the temperature information includes a temperature of the medical storage 

unit;

15 causes, for each medication stored in the medical storage unit, at least a

portion of the temperature information to be stored indicating the temperature of 

each medication stored in the medical storage unit versus time;

determines whether the temperature is outside a predefined range; 

causes an alarm to be generated when the temperature is outside the

20 predefined range;

receives user authentication information and a request to withdraw the 

medication from a user;

determines if the temperature of the medication has been outside the 

acceptable temperature range during the medication’s storage;

25 causes, when the temperature of the medication has been outside the

acceptable temperature range during the medication’s storage, a warning to be 

displayed to the user; and

upon verification of the user authentication information and 

acknowledgement of the warning by the user when the temperature of the

30 medication has been outside of the acceptable temperature range, sends unlock

instructions to the refrigerated medical storage unit.
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2. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, wherein the control station further:

causes a bulletin to be displayed or printed when the alarm is generated.

5

3. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 2, wherein the control station further:

causes the bulletin to be displayed or printed at predefined intervals until the 

temperature is back within the predefined range.

10

4. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 2, the bulletin comprising:

an identification of the refrigerated medical storage unit; 

a date and time;

15 a temperature; and

an acknowledgement or signature line or field for the user.

5. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, wherein the control station further:

20 receives information from the user specifying the predefined temperature range.

6. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, wherein the control station further:

receives information from the user specifying a predefined time interval at which 

25 the control station will check the received temperature information against the predefined

range.

7. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 5, wherein the control station further:

30 controls operation of the refrigerated medical storage unit to maintain the

temperature inside the refrigerated medical storage unit within the predefined temperature
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range.

8. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, the system further comprising:

5 the refrigerated medical storage unit, wherein the refrigerated medical storage unit

comprises:

a reversible locking mechanism to secure a door of the refrigerated medical storage 

while in a closed position; and

a temperature sensor.

10

9. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 8, wherein the refrigerated medical storage unit comprises a visual indicator which 

changes from a first state to a second state when the refrigerated medical storage unit is 

unlocked.

15

10. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 9, wherein the control station further:

receives instructions from the user to test the visual indicator; and

causes the visual indicator to change from the first state to the second state in

20 response to the instructions to test the visual indicator.

11. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 8, wherein the reversible locking mechanism remains in a locked state when the 

control station loses power.

25

12. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, the system further comprising:

a central data system, wherein the central data system:

receives at least a portion of temperature information from at least one control 

30 station; and

receives at least a portion of the user authentication information received by at least
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one control station.

13. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, wherein the control station causing at least a portion of the temperature

5 information to be stored comprises storing temperature versus time information only when 

the temperature is outside the predefined range.

14. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, wherein the alarm comprises at least one of an audio or a visual alarm presented

10 by the control station.

15. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, wherein the control station further:

causes information regarding alarm generation to be stored; and 

15 denies access to the storage unit based at least in part on the information regarding

alarm generation.

16. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 1, wherein the control station further:

20 causes information regarding alarm generation to be stored; and

causes a warning to be displayed, in response to a user storage unit withdrawal

request, based at least in part on the information regarding alarm generation.

17. The system for monitoring and controlling a refrigerated medical storage unit of 

25 claim 1, wherein the control station further:

receives information identifying a particular temperature range related to a 

particular medication or item;

receives information directing the control station to take a particular action in 

response to a withdrawal request for the particular medication or item which has

30 experienced storage outside the particular temperature range during the particular 

medication or item’s storage within the storage unit.
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18. The system for monitoring and controlling a refrigerated medical storage unit of 

claim 17, wherein the particular action comprises a selection from a group consisting of:

denying access to the storage unit; and 

5 causing a warning to be displayed.

19. A method for monitoring and controlling an environmentally controlled medical 

storage unit, the method comprising:

receiving information identifying:

10 a medication;

a time at which the medication is added to the medical storage unit; and 

an acceptable temperature range of the medication;

receiving temperature information from the environmentally controlled medical 

storage unit, wherein the temperature information includes a temperature of the

15 environmentally controlled medical storage unit;

causing, for each medication stored in the medical storage unit, at least a portion of

the temperature information to be stored indicating the temperature of each medication 

stored in the medical storage unit versus time;

determining, from the stored temperature information, whether a change in the 

20 temperature over time exceeds a predefined rate;

causing an alarm to be generated when the change in the temperature over time 

exceeds the predefined rate;

receiving user authentication information and a request to withdraw the medication 

from a user;

25 verifying the user authentication information;

determining if the temperature of the medication has been outside the acceptable

temperature range during the medication’s storage;

causing, when the temperature of the medication has been outside the acceptable

temperature range during the medication’s storage, a warning to be displayed to the user;

30 and

in response to successfully verifying the user authentication information and
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acknowledgement of the warning by the user when the temperature of the medication has 

been outside the acceptable temperature range, causing the environmentally controlled 

medical storage unit to be unlocked.

5 20. A system for monitoring and controlling a medical storage unit, the system

comprising:

a control station, wherein the control station:

is remote from the medical storage unit;

receives information identifying what items are stored in the medical 

10 storage unit;

receives information identifying an acceptable temperature range for at least 

a portion of the items stored in the medical storage unit;

receives information identifying what items are withdrawn from the medical 

storage unit;

15 receives temperature information from the medical storage unit, wherein the

temperature information includes a temperature of the medical storage unit;

causing, for each item stored in the medical storage unit, at least a portion 

of the temperature information to be stored indicating the temperature of each item 

in the medical storage unit versus time;

20 receives user authentication information and a request to withdraw an item

from a user;

determining if the temperature of the item has been outside the acceptable 

temperature range during the item’s storage;

causing, when the temperature of the item has been outside the acceptable 

25 temperature range during the item’s storage, a warning to be displayed to the user;

and

upon verification of the user authentication information and

acknowledgement of the warning by the user when the temperature of the item has

been outside the acceptable temperature range, sends unlock instructions to the

30 medical storage unit.
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21. The system for monitoring and controlling a medical storage unit of claim 20, 

wherein the control station being remote from the medical storage unit comprises the 

control station not being integrated with any portion of the medical storage unit.

i

i
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