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(57) ABSTRACT 

The present invention comprises a system and method for 
administering medications to a plurality of patients in a 
medication institution. A preferred system comprises a 
Work?oW program for generating a scheduler, Wherein the 
scheduler coordinates the administration of medications to 
the patients, a medicine cabinet, responsive to said sched 
uler, for storing medications and dispensing the medications 
to an authorized user for administration to the patients, the 

Work?oW program providing the cabinet With patient spe 
ci?c information relating to said dispensation of the medi 
cations including a physician order for each patient, and a 
medicine cart, coupled to the medicine cabinet, for instruct 
ing said authorized user in the administration of said medi 
cation to each of said patients. The cart comprises a plurality 
of patient speci?c cart draWers for storing the medication to 
be administered to each patient, Wherein each cart draWer 
remains unidenti?ed as patient speci?c until the medication 
cart receives said patient speci?c information, and a cart 
processor, Wherein the cart draWers are ?lled With medicine 
from the medicine cabinet for each patient associated With 

Int. Cl. each patient speci?c cart draWer in accordance With the 
G06F 17/00 (2006.01) respective physician order for each patient. 
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MEDICATION ADMINISTRATION SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation in part of US. 
patent application Ser. No. 09/706,872 ?led Nov. 7, 2000; 
and PCT Patent Application No. PCT/ IL01/ 01030 ?led Nov. 
6, 2001, Which are each herein incorporated in its entirety, 
and further claims all priorities accorded PCT Application 
No. ?led hereWith. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to medication admin 
istration systems. More speci?cally, the present invention 
relates to medication administration systems in a medical 
facility. 
[0003] Automated medication dispensing systems have 
been in use for many years. The initial purpose of such 
systems Was to reduce the high rates of medication errors 
associated With manual distribution and the high cost of 
maintaining a large amount of inventory. The literature 
indicates that medication errors occur in the folloWing areas: 
13% at prescribing, 42% at administering, 27% at documen 
tation, 17% at dispensing and 1% at monitoring (Summary 
of Information Submitted to MEDMARXTM in the Year 
2000). The current automated systems present more sophis 
ticated advantages, including: loWer costs associated With 
pharmaceutical distribution, reduction of personnel, inven 
tory control, substance control, automated documentation, 
further reduction of errors, and relieving professional phar 
macists and nursing personnel of many tasks. 

[0004] There are tWo types of methods and currently tWo 
Ways of dispensing medications employed in medical facili 
ties: centralized systems, and decentralized systems. 

[0005] The centralized systems are based on the transfer of 
the physician’s orders/prescription to the central pharmacy 
of the medical facility. These systems facilitate the transfer 
of orders/prescriptions to the central pharmacy after being 
revieWed by personnel in the Ward/?oor, Whereupon the 
orders/prescriptions are revieWed, authorized and ?lled by a 
pharmacist, sent as a unit dose to the Ward, Where every 
patient has a personal container, usually at a central location, 
that contains all his medicine for the next 24 hours, and then 
dispensed to the appropriate patient according to each indi 
vidual hospital’s routines. Centralized systems are used 
primarily in the USA. They are costly and very inef?cient, 
mainly because of the use of a large trained staff. 

[0006] Decentralized systems are based on Ward stocks 
managed by trained nursing personnel in conjunction With 
pharmacists from the hospital pharmacy. The dispensing 
procedure traditionally proceeds as folloWs: 

[0007] The nurse receives from the physician the prescrip 
tion/s stating the medication, time of delivery, and route 
(p.o., I.V., etc.). 
[0008] At the appropriate time, the nurse retrieves the 
appropriate medication/ s for the patients according to a list 
of orders, places the medications into a receptacle, usually 
With an attachment that indicates the patient’s name, places 
the receptacles on a tray, and then dispenses the receptacles 
to the patients in the Ward. 
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[0009] The foregoing traditional method is subject to a 
number of disadvantages including: (1) possible confusion 
betWeen patient ?les; (2) errors in brand or dosage When 
retrieving medications from the medicine cabinet; (3) errors 
in identifying individual patients; (4) errors in receptacle 
identi?cation; (5) a demand on much of the nurse’s time; (6) 
possibility of mistakes in inventory record keeping and 
pharmacy ordering; and (7) very loW degree of control, even 
though expensive and/or narcotic drugs are involved. 

[0010] A report from the Institute of Medicine (IOM) of 
the National Academies released in November 1999 in the 
USA. calls on Congress to create a national patient safety 
center to develop neW tools and systems, the reason being 
alarming ?gures regarding the human cost of medical errors. 
Deaths from medical errors are estimated, according to 
different studies, to be betWeen 44,000 to 98,000 people in 
the US. hospitals each year, Which is more than those from 
highWay accidents, breast cancer or AIDS. The report states 
that illegible handWriting, and the non-coordinated treat 
ment of patients by several practitioners Who do not have 
complete information about the medicines prescribed and 
the patient’s illnesses, are part of the basic ?aWs in the Way 
the health system is presently organized. William Richard 
son, chairman of the committee, is quoted as saying “It may 
be part of human nature to err, but it is also part of human 
nature to create solutions, ?nd better alternatives, and meet 
the challenges ahead.” 

[0011] Medication management devices generally fall 
under three categories: (a) automated devices in the central 
pharmacy area; (b) automated devices in the patient care 
unit; and (c) point-of-care information systems. 

[0012] The primary goal of using centrally-located 
devices is to replace or improve the current manual process 
for ?lling unit dose containers. These devices offer the 
advantage of a loWer, single, centralized inventory. Disad 
vantages of such devices include large size, high cost, and 
reliance on ef?cient delivery systems from the central phar 
macy. 

[0013] Many systems have been proposed and are 
described in the literature for minimizing or eliminating the 
above-described disadvantages of the existing systems. 
Examples of such recent developments are described in US. 
Pat. Nos. 6,032,155; 6,021,392; 5,912,818; 5,314,243; 
5,564,803; 6,003,006; 6,068,156; 5,842,976; 5,797,515; 
5,014,875; 5,460,294; and 5,713,485. 

[0014] HoWever, prior to the present invention there has 
been a very pressing need to provide a ?exible medication 
dispensing system Which utilizes both the centralized and 
decentralized methods of dispensing medication, and meets 
at least the folloWing goals: (1) provides secure and reliable 
medication dispensing; (2) permits more ef?cient Work?oW; 
(3) alloWs for the collection of vital signs (e.g., temperature, 
pulse rate and blood pressure); (4) maximizes automation 
and employs computerized paperless operation; (5) auto 
mates management of drug inventory in each department; 
(6) protects against “drug abuse” by medical and para 
medical personnel; and (7) offers special protection for 
narcotic drugs. 
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SUMMARY OF THE INVENTION 

[0015] An object of the present invention is to provide a 
medication dispensing system, and also a medicine cabinet 
structure and enabling attaining one or more of the foregoing 
goals. 

[0016] Accordingly, the present invention comprises a 
system and method for administering medications to a 
plurality of patients in a medication institution. A preferred 
system comprises a Work?oW program for generating a 
scheduler, Wherein the scheduler coordinates the adminis 
tration of medications to the patients, a medicine cabinet, 
responsive to said scheduler, for storing medications and 
dispensing the medications to an authorized user for admin 
istration to the patients, the Work?oW program providing the 
cabinet With patient speci?c information relating to said 
dispensation of the medications including a physician order 
for each patient, and a medicine cart, coupled to the medi 
cine cabinet, for instructing said authorized user in the 
administration of said medication to each of said patients. 
The cart comprises a plurality of patient speci?c cart draW 
ers for storing the medication to be administered to each 
patient, Wherein each cart draWer remains unidenti?ed as 
patient speci?c until the medication cart receives said patient 
speci?c information, and a cart processor, Wherein the cart 
draWers are ?lled With medicine from the medicine cabinet 
for each patient associated With each patient speci?c cart 
draWer in accordance With the respective physician order for 
each patient. 

BRIEF DESCRIPTION OF THE DRAWING 

[0017] The invention is herein described, by Way of 
example only, With reference to the accompanying draWings. 
With speci?c reference noW to the draWings in detail, it is 
stressed that the particulars shoWn are by Way of example 
and for purposes of illustrative discussion of the preferred 
embodiments of the present invention only, and are pre 
sented in the cause of providing What is believed to be the 
most useful and readily understood description of the prin 
ciples and conceptual aspects of the invention. In this regard, 
no attempt is made to shoW structural details of the invention 
in more detail than is necessary for a fundamental under 
standing of the invention, the description taken With the 
draWings making apparent to those skilled in the art hoW the 
several forms of the invention may be embodied in practice. 

[0018] FIG. 1 is a block diagram illustrating the various 
components of a preferred embodiment of a medication 
dispensing system constructed in accordance With the 
present invention. 

[0019] FIG. 2 is a block diagram illustrating the central (or 
Ward) computer in accordance With the preferred system of 
FIG. 1. 

[0020] FIG. 3 is a diagram more particularly illustrating an 
exemplary form of a medicine cabinet in accordance With 
the preferred system of FIG. 1. 

[0021] FIG. 4 is a diagram ofa lock and spring mechanism 
in accordance With the preferred embodiment of the present 
invention. 

[0022] FIG. 5 is a diagram illustrating the construction of 
the mobile cart in the system of FIG. 1. 
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[0023] FIG. 6 is a diagram more particularly illustrating 
the portable computer for the physician and/or pharmacist in 
the system of FIG. 1. 

[0024] FIGS. 7 is an exemplary illustration of a frame of 
the prescription program Which alloWs a physician to input 
his/her authorization information in accordance With a pre 
ferred embodiment of the present invention. 

[0025] FIG. 8 is an exemplary frame of the prescription 
program Which illustrates a list of patients in accordance 
With a preferred embodiment. 

[0026] FIG. 9 is an exemplary frame of the prescription 
program Which is a graphical illustration of the vital signs of 
a patient in accordance With a preferred embodiment. 

[0027] FIG. 10 is an exemplary frame of the prescription 
program Which is a tabular illustration of the vital signs of 
a patient in accordance With a preferred embodiment. 

[0028] FIG. 11 is an exemplary illustration of a frame of 
the prescription program Which alloWs a physician to revieW 
a patient’s prescriptions in accordance With a preferred 
embodiment. 

[0029] FIG. 12 is an exemplary illustration of a frame of 
the prescription program Which alloWs a physician to add 
neW medications to a patient’s prescription in accordance 
With a preferred embodiment. 

[0030] FIG. 13 is an exemplary illustration of a frame of 
the prescription program Which displays details of a neWly 
prescribed medication in accordance With a preferred 
embodiment. 

[0031] FIG. 14 is an exemplary illustration of a frame of 
the prescription program in accordance With a preferred 
embodiment. 

[0032] FIG. 15 is an exemplary illustration of a medica 
tion preparation frame of the cabinet program in accordance 
With a preferred embodiment. 

[0033] FIG. 16 is an exemplary frame of the cabinet 
program Which displays a patient’s name, ID and medica 
tions to be administered. 

[0034] FIG. 17 is an exemplary frame of the cabinet 
program Which illustrates instructions for dispensing medi 
cations from the cabinet. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The Overall System 

[0035] A preferred embodiment of the present invention 
Will be described in relation to the draWing ?gures Wherein 
like numerals represent like components throughout. 

[0036] FIG. 1 is a block diagram illustrating the main 
components of a preferred embodiment of a medication 
dispensing system 10 constructed in accordance With the 
present invention as may be provided in a medical institution 
having one or more Wards. The illustrated system includes a 
central server, generally designated 20, one or more Work 
station(s) 70 for each Ward; one or more medicine cabinets 
to serve one or more Wards, generally designated 30, and one 
or more medication carts, generally designated 50. Each 
medication cart 50 is preferably adapted to accommodate a 
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plurality of compartments, generally designated 51, 52, one 
or more for each patient in the respective Ward and/or 
medication. System 10 further includes a plurality of hand 
held, portable computers, each generally designated 60, for 
use by physicians, authoriZed personnel and/ or pharmacists, 
When Writing and/ or authorizing prescriptions for individual 
patients. 

[0037] As Will be described more particularly beloW, a 
preferred system comprises server 20, medicine cabinet 30, 
cart 50, Work station 70, and hand-held POE computer 60 
enable information involved in the dispensing, replenishing 
and record-keeping operations to be performed electroni 
cally Without requiring the attendant medical personnel to 
access to patient’s Written ?les. Such a system therefore 
minimiZes the possibility of error, and also relieves the 
nurses or other healthcare attendants of many tasks required 
in the conventional medication dispensing system. In addi 
tion, described system 10 enables the healthcare attendants 
to enter vital signs of the patient into the records in order to 
provide updated information of the patient’s medical con 
dition. 

Central Server 

[0038] Central Server 20, provided in a medical institu 
tion, is coupled to medicine cabinet 30 and Workstation 70 
and comprises a database 22 and a server processor 23. It 
should be noted that a “medical institution,” as de?ned 
herein, includes elderly homes, hospitals and overnight 
medical facilities or clinics of all siZes, Which administer 
medications on-site, such as those facilities having only a 
feW beds, as Well as hospitals having one or more Wards, 
each Ward having a plurality of beds. “Ward” is generically 
de?ned herein and means an institution or an area of an 

institution that is named for the type of patients that are 
admitted therein, for example, the maternity Ward, cardiol 
ogy Ward and the like. Server 20 may also be coupled to a 
pharmacy computer and an institution’s legacy system, such 
as a hospital information system (HIS), each to be disclosed 
beloW. It is knoWn that an institution’s legacy system 
includes patient information from institution labs, an Admis 
sion Dismissal Transfer (ADT) database, and the like. 

[0039] Server processor 23, coupled to database 22, 
executes a server softWare program, Which stores and trans 
fers an electronic record of a plurality of predetermined 
events and automatically transmits and synchroniZes system 
10 and its components, (comprising cabinet 30, cart 50, one 
or more Work station(s) 70 and one or more POE comput 

er(s) 60). Events, as disclosed herein, refer to any action 
conducted by an authorized physician or healthcare atten 
dant at a medical institution. Server processor 23 also 
transfers data transmitted from and data to be transmitted to 
medicine cabinet 30, the institution legacy system and/or the 
pharmacy computer betWeen system 10 components, as Will 
be disclosed in greater detail beloW. 

[0040] Although, server 20 is preferably separate from 
other components, the functionality of server 20 may reside 
on a Workstation 70. Workstation 70 Will be disclosed in 
greater detail beloW. Also, although server 20 is shoWn to be 
coupled to cabinet 30 and Workstation 70, in an alternative 
embodiment, server 20 may communicate With all system 
components through a Wire connection or Wireless RF or IR 
connection. 
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Medicine cabinet 

[0041] As disclosed above, server 20 is coupled to medi 
cine cabinet 30 and Work station 70. Information received 
by, and stored on, server 20 is transmitted to medicine 
cabinet 30 through a communication link 36 included in 
medicine cabinet 30. Medicine cabinet 30 is coupled to 
server 20 and medicine cart 50 and comprises the commu 
nication link 36, a control unit 33, Which includes a cabinet 
processor 38 for accessing a cabinet program that operates 
cabinet 30, and a plurality of compartments 31 for storing, 
for example, supplies of the different kinds of medications 
to be accessed by a healthcare attendant, Which are used for 
preparing individual dosages to be delivered to the respec 
tive patients. Medicine cabinet 30 further acts as a commu 
nication link betWeen cart 50 and server 20 for recording 
information in server 20, e.g., vital signs of the respective 
patients as may be taken during rounds, as Well as other 
information, as Will be disclosed in greater detail beloW. 

[0042] In a preferred embodiment of medicine cabinet 30, 
as shoWn in FIG. 3, cabinet 30 comprises a housing in Which 
the medication compartments are in the form of draWers 31 
arranged in an array 130, referred to herein as a frame, 
preferably comprising one or more horiZontal roWs and 
vertical columns. As shoWn, the housing is rectangular, and 
draWers 31 are arranged in a rectangular frame 130. HoW 
ever, medicine cabinet 30 need not be limited to a speci?c 
siZe or shape. 

[0043] Each frame 130 is preferably organiZed according 
to different draWer siZes. It should be noted that draWers 31 
of medicine cabinet 30 may be either medication-speci?c, 
patient-speci?c or a combination of medication and patient 
speci?c. Those draWers 31 that are patient speci?c each 
comprise a display, such as an LCD display that displays the 
name of the patient assigned to the draWer 31. Each medi 
cation and patient speci?c draWer 31 also preferably 
includes a lock mechanism (not shoWn), Which normally 
locks the draWer in its closed position, but Which is selec 
tively actuatable to unlock and spring forWard the draWer to 
enable a pre-authoriZed healthcare attendant to access the 
medication supply Within the draWer. An exemplary lock 
mechanism is illustrated in FIG. 4, but other such mecha 
nisms Would be knoWn to one skilled in the art. 

[0044] As shoWn in FIG. 4, each lock and spring mecha 
nism for each draWer 31 is activated by an “open” signal 
from the cabinet’s processor 38, as Will be disclosed in 
additional detail beloW. When the lock mechanism receives 
the “open” signal from processor 38, the lock mechanism 
springs draWer 31 forWard, exposing the medication stored 
therein to the healthcare attendant Who has opened the 
draWer. 

[0045] As shoWn, the exempli?ed lock mechanism com 
prises a solenoid coil 323, a solenoid 324, a solenoid 
cylinder 325, a snapper 326, and a mainspring 329. HoW 
ever, any of a variety of lock mechanisms knoWn to one of 
ordinary skill in the art may be used to maintain draWer 
security and operation as exempli?ed herein. 
[0046] As shoWn in FIG. 4, exempli?ed cabinet draWer 31 
comprises a draWer quick release mechanism 310 and a 
linear slide bearing 320. In operation, cabinet process 38 
initiates an open signal and sWitches on a DC voltage supply 
(not shoWn) of 9-11 volts on solenoid 324. Solenoid 324 
then applies a magnetic ?eld on solenoid coil 324, Which 
results in the movement of solenoid coil linearly upWard. As 
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solenoid coil 324 moves upward, solenoid cylinder 325 is 
pulled upward, releasing snapper 326. 

[0047] Once snapper 326 is released, mainspring 329 
springs draWer 31 forWard. DraWer 31 is then opened 
allowing medication therein to be dispensed or medication 
to be placed therein, as Will be disclosed in greater detail 
beloW. 

[0048] After the medication is taken out of or placed into 
draWer 31 as required, draWer 31 is preferably pushed back 
to the closed position. As draWer 31 is being pushed back, 
snapper 326 is pushed against solenoid cylinder 325, Which 
is being pushed up. Once the snapper clears solenoid cyl 
inder 325, solenoid coil 324 pushes solenoid cylinder 325 
doWnWard, locking draWer 31 in its original locked position, 
Whereupon snapper 326 is held in place by solenoid cylinder 
325. 

[0049] Referring back to FIG. 3, the exempli?ed and 
illustrated medicine cabinet 30 further comprises an inte 
grated touch screen 34 coupled to control unit 33, a com 
munication link 36 for linking to central server 20, and 
communication link 37 for linking to one or more cart(s) 50. 
Such communication links 36, 37 are schematically shoWn 
as connectors for Wired communication, but could also be 
transmitters and receivers (e.g., RF, IR, acoustical) for 
Wireless communication as Would be recogniZed by one of 
ordinary skill in communication technologies. In addition to 
the data that is input via the communication links 36, 37, 
data is inputted manually via a virtual keyboard included in 
touch screen 34. Communication link 36 is a direct connec 
tion to server 20 and alloWs medicine cabinet 30 to interface 
With the database 22 on server 20, for real-time updates. It 
also facilitates providing necessary information to guide the 
pre-authoriZed healthcare attendant in the preparation of 
patient medications, intravenous solutions and the like, to be 
disclosed hereinafter. In an alternative embodiment, an 
actual keyboard or keypad may replace the functions of 
touch screen 34. 

[0050] Information sent to and received from medicine 
cabinet 30 by server 20 is processed by server processor 23. 
In one preferred embodiment, the cabinet program is not 
directly compatible With database 22. Accordingly, server 
processor 23 preferably converts the information to a usable 
format for database 22 When transmitted from cabinet 30 
and to a usable format When transmitted to cabinet 30. In 
another embodiment, the cabinet program is directly com 
patible With database 22, Wherein server processor 23 stores 
the information until transmitted by cabinet 30 or database 
22. 

[0051] The foregoing components of medicine cabinet 30, 
illustrated in FIG. 3, are electrically poWered, e.g., by a 
poWer supply, Which preferably also includes a back-up unit 
in the event of poWer interruption or failure. 

[0052] Such a cabinet 30 has a capability of accommo 
dating a large number of different medications, although not 
all draWers or compartments 31 must be used at any point in 
time. If needed, hoWever, a Ward may be provided With more 
than one frame 130. Such an additional frame or frames 
130a Would provide additional draWers 31, but Would 
include a cable connection to control unit 33 of cabinet 30 
in order to enable each additional frame 13011 to share its 
display 34. 
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[0053] It should be noted that the sections of the medicine 
cabinet con?gured for “special” medications, e.g., those 
medications too large for the medication or patient speci?c 
draWers, those requiring storage at a special temperature, 
and/or special protective measures to control access (IV 
?uids, refrigerated medicines, narcotics, etc.) may be pro 
vided in an additional frame 13011. In a preferred embodi 
ment, frame 13011 is speci?cally con?gured to support the 
“special” medications. For example, a frame 13011 for medi 
cine cabinet 30 may be con?gured to provide for the storage 
of “special” medications, along With the “non-special” 
medications. Where cooling is required, frame 130a 
includes one or more refrigeration unit(s). Where special 
security measures are required, such as for narcotics, a 
secure section of the array is secured by an additional 
locking system. For example, it may be unlocked only When 
a proper identi?cation means, such as a valid passWord, a 
biometric identi?cation or a personal identi?cation is input 
ted using the touch screen 34 or keypad. 

[0054] Although, the storage of “special ” medications has 
been disclosed as being handled by an additional frame, 
storage may in the alternative be provided in frame 130 
Which may include a section(s) for storage of such special 
medications, or by other arrangements linked thereto. It is 
preferable, though, that refrigerated medications and narcot 
ics reside in separate frames. 

[0055] During a system failure only, an electronic backup 
system may be operated to open all the draWers 31 in cabinet 
30, Which then, in fact, transforms cabinet 30 into a com 
pletely manual cabinet. The backup operation is initiated, for 
example, by pressing a covered push button (not shoWn), 
Which opens all the draWers 31 of a given frame 130. 
Preferably, access to the button is simple, With each frame 
130 having a sliding cover that When open, unveils the push 
button. In an alternative embodiment, access to the button 
Will be accessible only by a key or other manual unlocking 
mechanism. 

[0056] In the event of an electrical system failure, system 
10 Will be backed up by a UPS system for several hours, 
Which is very unlikely in patient care settings. If no elec 
tricity is available, the back of each frame 130 may be 
opened, and the draWers 31 released manually by a proce 
dure that involves the release of a latch mechanism on each 
draWer 31, draWer by draWer, after Which operation of the 
cabinet is completely manual. 

[0057] In a centraliZed system, medicine cabinet 30 may 
alternatively be located in the central pharmacy, Wherein all 
medications inventoried in the medical institution are stored. 
In this alternative embodiment, medicine cabinet 30 Would 
operate in the same manner as disclosed above in the 
preferred embodiment and comprise a plurality of frames 
130, 130a. 

[0058] Although cabinet 30 has been exempli?ed and 
illustrated as a Wired connection to server 20, another 
embodiment of cabinet 30 may include a Wireless commu 
nication link betWeen cabinet 30 and server 20. 

Medicine Cart 

[0059] As stated above, cabinet 30 is coupled to one or 
more medicine cart(s) 50 through communication link 36. In 
a preferred embodiment, medicine cart 50, as exempli?ed 
and illustrated in FIG. 5, comprises a plurality of compart 






















