Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2384845 C 2010/03/30

(11)(21) 2 384 845

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2000/09/12

(87) Date publication PCT/PCT Publication Date: 2001/03/22
(45) Date de délivrance/lssue Date: 2010/03/30

(85) Entree phase nationale/National Entry: 2002/03/11

(86) N° demande PCT/PCT Application No.: |[T 2000/000359
(87) N° publication PCT/PCT Publication No.: 2001/020532
(30) Priorité/Priority: 1999/09/15 (IT FI99A000191)

51) Cl.Int./Int.Cl. GO6F 719/00(2006.01),
BO1L 3/74(2006.01)

(72) Inventeurs/Inventors:
COCOLA, ADRIANO, IT;
MELONI MICHELE, IT

(73) Proprietaire/Owner:
DIESSE DIAGNOSTICA SENESE S.P.A. IT

(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : PROCEDE ET MOYENS DE GESTION DES DONNES DANS UN LABORATOIRE
54) Title: METHOD AND MEANS FOR DATA MANAGEMENT IN A LABORATORY

AL

(57) Abrégée/Abstract:

A data processing system for data management in an analytical laboratory Is described, and comprises, In combination, a central
electronic computer (1) for acquiring the patient data, and for generating a patient code (CP) for each patient acquired; means (15)

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~




CA 2384845 C 2010/03/30

anen 2 384 845
13) C

(57) Abrege(suite)/Abstract(continued):

for acquiring an identification code (Cl) associated with each container (13) for laboratory analysis; means (17) for combining each
of sald acquired identification codes with a corresponding patient code; at least one analyzer (7; 9) which carries out at least one
analysis on a biological specimen contained in the containers placed in it.



/20332 A3

—
—

CA 02384845 2002-04-09

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
22 March 2001 (22.03.2001)

(51) International Patent Classification’: GO6F 19/00,
BOIL 3/14
(21) International Application Number: PCT/IT00/00359

(22) International Filing Date:
12 September 2000 (12.09.2000)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

FI99A000191 15 September 1999 (15.09.1999) IT

(71) Applicant (for all designated States except US): DIESSE
DIAGNOSTICA SENESE S.P.A. [IT/IT]; Via San Vit-
tore, 36/1, I-20123 Milano (IT).

(72) Imventors; and

(75) Inventors/Applicants (for US only): COCOLA, Adriano
[ITT/IT]; Via San Marco, 110, I-53100 Siena (IT). MEL-
ONI, Michele [IT/IT]; Piazza E.B. Petrucci, 18, I-53100
Siena (IT).

A 0 O A

(10) International Publication Number

WO 01/20532 A3

(74) Agents: MANNUCCI, Michele et al.; Via della Scala, 4,
[-50123 Firenze (IT).

(81) Designated States (national): AE, AL, AM, AT, AU, AZ,
BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK,
DM, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL,
IN, IS, JP, KE, KG,KP, KR, KZ, LC, LK, LR, LS, LT, LU,
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT,
RO, RU, SD, SE, SG, SI, SK, SL, TI, TM, TR, TT, TZ, UA,
UG, US, UZ, VN, YU, ZA, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ,MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

[EE— -V

(88) Date of publication of the international search report:
11 April 2002

[Continued on next page|

(54) Title: METHOD AND MEANS FOR DATA MANAGEMENT IN A LABORATORY

|

(57) Abstract: A data processing system for data management 1n an analytical laboratory 1s described, and comprises, in combina-
tion, a central electronic computer (1) for acquiring the patient data, and for generating a patient code (CP) for each patient acquired;
O means (15) for acquiring an identification code (CI) associated with each container (13) for laboratory analysis; means (17) for com-
bining each of said acquired identification codes with a corresponding patient code; at least one analyzer (7; 9) which carries out at
least one analysis on a biological specimen contained in the containers placed in it.




CA 02384845 2002-04-09

wO 01720532 A3 LRI OO U0 00 0

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.



10

19

20

25

30

CA 02384845 2002-03-11

WO 01/20532 PCT/IT00/00359

-1 -
METHOD AND MEANS FOR DATA MANAGEMENT IN A LABORATORY

DESCRIPTION

Technical Field

The present invention relates to a method for data management in an

analytical laboratory, particularly In a laboratory for analyzing biological

specimens from patients.
The invention also relates to a system for data management in an

analytical laboratory.
Finally, the invention relates to a container for use in the method and
with the system mentioned above.

Prior Art
In the era of total quality, high standards of safety and reliability are

required in the diagnostic field as in other areas. In spite of the efforts made
by manufacturers of equipment and matenals for diagnostic analysis,
however, situations occur in the course of application in the analytical
laboratory and/or in a hospital complex which give rise to errors and thus
reduce the quality of the results obtained.

At the present time, containers of various types, particularly test tubes,
cups, racks, microplates and others, are used for carrying out a multiplicity of
analyses of the diagnostic type. In the present description and the following
claims, the term “container’ denotes any device suitable for containing a
biological specimen to be analyzed. The specimen can be a biological
specimen (for example blood, serum or urine) or a specimen of a different
kind, for example a fragment of tissue, or even a DNA specimen. The
container can be a container in which has been placed the specimen taken
directly from the patient, or a container in which has been placed a fraction of
a specimen taken previously and placed in an intermediate container. In this
case, reference is made, for example, 10 a "mother test tube” and a “daughter
test tube”. The containers can be simpie vessels for the biological specimen,
or can also contain a preparation which is designed to react with the specimen
for the execution of the subsequent analyses.

In the present description and the attached claims, the term “analytical
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laboratory” denotes any structure in which analyses of the diagnostic type or

the like are carried out on biological specimens taken from patients.

There are currently various methods for data management in analytical
laboratories, which also vary in respect of the degree of automation of each
structure. For example, in a paricularly simple management method, the
patient’s name is handwritten on a white label provided on the container. In a
more advanced method, a patient code is associated with each patient whose
data are acquired by a central computer (Host Computer). In the subsequent
processing, the patient is identified by means of the patient code instead of by
his own forename and surname. In this case, it is the patient code that will be
written on the white label applied to the container.

In other procedures, a sheet with attached self-adhesive labels bearing
the patient code in the form of a bar code is printed at the moment of
generation of the patient code. The patient will then go with these labels to the
specimen-taking center, where the operator will take the biological specimen,
for example blood. In this case, the operator does not have to write the name
or the patient code on the white label previously applied to the container, but
can simply detach the seif-adhesive label from the sheet supplied by the
patient and apply the label to the container in which the biological specimen
for analysis is placed.

The container or containers identified in this way are then sent to one
or more pieces of equipment which carry out the required analyses. In the
present description, these pieces of equipment will be indicated summarily by
the term “analyzers”. The term “analyzer’ denotes any equipment capable of
carrying out an analysis on a biological specimen. While carrying out
analyses, the analyzers acquire the patient code appearing on the container
and then combine the patient code with the result of the analysis. The
analyzers can be controlled by their own incorporated microprocessors, by
electronic computers interfaced with the analyzers, or by a remote computer,
for example the central computer which has acquired the patient data and
generated the patient code.

In some cases, one or more containers are sent to pieces of equipment



10

15

20

25

30

CA 02384845 2002-03-11

WO 01/20532 PCT/1T00/00359

- 3.
which take the biological specimen from a singie container (“mother test tube”)

and distribute it into other containers (‘daughter test tubes”), for carrying out
different analyses on the same specimen. In this case, the pieces of
equipment are programmed according to a job sheet so that they are capable
of determining which containers the fractions of the biological specimen of
which patient have been distributed into.

The analyzers and any machines which distribute the specimen from
“mother’ test tubes to "daughter’ test tubes are connected to the central
computer in a suitable way. The central computer thus receives the results of
the analyses carried outby the various analyzers associated with the patient
codes of the individual patients initially acquired. In this way it proceeds to
print the report.

Even if there is maximum automation of the data management system
in the analytical laboratory, errors due to various causes may occur and give
rise to serious consequences in that the patients receive results relating to
biological specimens of different patients.

A first set of errors originates from the system of labeling with patient
codes. A first and more evident error is the human error which consists in
attaching a label bearing the bar code of a patient to the wrong container. This
error is commonly caused by the uncomfortable conditions in which the
personnel have to work in the specimen-taking room.

This Iis because the operator in the specimen-taking center is in direct
contact with the biological material from which he must protect himself by
using, at least, rubber gloves, and in these conditions he must detach the
adhesive label with the printed patient code and attach it to the patient
specimen-taking container in front of him after having identified it on the job
sheet.

Specimen-taking containers vary according to their manufacturers, and
this gives rise to numerous problems, since the area for the application of the
label to the container is not always compatible with the size of the label.
Additionally, the label has to be applied to the container so that it is as straight

as possible, to prevent the analyzer reading system, which is specific for each
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piece of equipment, from having difficulties in identification, from identifying

the label incorrectly, or from being simply unable to read it. In this respect, the
quality of printing of the patient code printed by the central computer is also
very important, since there are considerable differences in sensitivity between
different code readers, according to the type and programming of each
reader.

The consequences of all these possible events can easily be imagined;
they range from the allocation of a different resuit to the blocking or slowing of
the data stream of the routine, due to bottienecks in the patient code
recognition model downstream of the central computer.

The use of a sheet carrying a plurality of self-adhesive labels, the
number of which usually exceeds that of the containers which are actually to
be used, is a source of waste, since for each patient several unused labels
are frequently thrown away. The presence of left over labels increases the risk
that left over labels will be erroneously applied to containers for a different
patient. Moreover, the use of self-adhesive labels makes it necessary to print
the whole patient sheet on self-adhesive material which is expensive.

The operation of detaching and applying the adhesive labels is time-
consuming and laborious and reduces the time available for personnel
responsible for specimen taking, thus increasing the waiting time for specimen
taking. In certain cases, this drawback is overcome by the employment of an
auxiliary operator responsible solely for applying the labels, so that the person
taking the specimen is released from this task. However, this significantly
increases personnel costs, or diverts personnel from more important activities.

The overall quality of the result is ultimately affected by this.

There are also difficulties due to the lack of a uniform standard applied
in the field. Indeed, when two or more systems interact and have to exchange
data, it is necessary to identify a simple, reliable model that is as general as
possible (the “standard”, to which all the elements of the system must
conform.

The systems currently in use in various laboratories for the flow of data

between analyzers and the central computer give rise to the following
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paradox. On one hand, the manufacturers of diagnostic
systems market a vast range of instruments and containers
which have a high level of internal compatibility. On the
other hand, there are companies (software houses), managing
the data processing systems of the analytical laboratories,
which produce models that are similar to, but different
from, each other. The instruments are interfaced with the
network. The laboratory personnel has to make the various

P

components (analyzers, contalners, management programs of

the central computer and the network) compatible with each

other to some degree, while minimizing costs and errors.

The paradox lies 1in the fact that neither the
manufacturers nor the software houses have a model which can
act as a standard, and consequently, whenever a
manufacturer’s new data processing system is installed in a
laboratory, considerable efforts are required to make the
system compatible, and thilis also happens in each laboratory

for all the new instruments that arrive.

Objects of the Invention

A first object of some embodiments of the present
invention 1s to provide a method and a system for laboratory
data management which makes 1t possible to minimize
management errors and thus improve the quality of the

system.

A further object of some embodiments of the
present 1nvention is to provide a system and a method which
enable data to be managed in an analytical laboratory in a
more reliable way and with savings of materials and

personnel.

Yet another object of some embodiments of the

present invention is to provide a system and a method which
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enable equipment and containers from different sources to be
made easlily compatible, without the requirement for major

adaptation work 1n the programming and design of the data

processing system.

An object of some embodiments of the invention is
also to provide a data management method which can be
applied 1n existing systems, without the necessity of
modifylng the communication protocols of the computer
network, and without the necessity of reprogramming the

computers themselves.

Another object of some embodiments of the
invention is to provide a system and a method which enable

manufacturers to produce analyzers and containers in which

the quality of the reading of the codes applied to the

containers 1s optimized, while bottlenecks, slowing of the

data stream, and reading errors are reduced.

F

Brief Description of the Invention

These and other objects and advantages, which the

following text will make clear to persons skilled in the

art, may be achieved with a method for data management for

an analytical laboratory, the method comprising the steps

of: providing a plurality of containers for laboratory
analysis of biological specimens, each container being

assoclated with a unique identification code of said

contalner and having a marking including said unique
1dentification code applied to said container during
production or packaging of said container; associating a
patient code with a patient to be subjected to analysis; for
each container used for said patient, generating in a data
processing system a combination of said patient code and
said unique ldentification code of the corresponding

container; carrying out, by means of at least one analyzer,
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at least one analysis on the container or containers used
for said patient, the analyzer entering the results of said
analysis, combined with the unique identification code of
the container or containers, into the data processing

system.

This method may be characterized in practice in
that each container used for the biological specimens is
1dentified by its own identification code. This code can be

applied during the production of the container, directly by

the manufacturer, who can thus carry out the labeling (or
other means of applying the identification code) in an
optimal way, according to (a) the characteristics of the
contalner; (b) the characteristics of the code reader with
which any analyzer produced by the same manufacturer is
equipped. The methods according to some embodiments of the
invention therefore have the advantage that each analyzer
has to read, with its own reader, only one identification
code which has advantageously been applied to the container
by the manufacturer of the container, who may also be the
manufacturer who has produced the analyzer. Thus there is
an optimal level of compatibility between the container (and
1ts code) and the analyzer (and its reader), with consequent

elimination of reading errors.

The patient will be provided with a single medium

bearing his own patient code, instead of a set of
self-adhesive labels. The printing of the medium bearing
the code 1is fast and economical. There is no waste of
material, and 1t is not necessary to use expensive self-

adhegive material.

The operator responsible for specimen taking does
not have to carry out any complex operation of detaching and

applying adhesive labels, but can simply read the patient
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code and the identification codes of the container or

contalners, thus causing the data processing system to

acqulire these codes which are combined with each other.
Therefore, the human errors due to incorrect combination of
adhesive labels with containers are eliminated. The
acquisition of the codes is extremely rapid and requires a
minimum of manual activity, and can easily be carried out

even when protectilive rubber gloves are worn.

In greater detail, the method according to an
empbodiment of the present i1invention can be implemented with
the following steps: generating a patient code for at least
one patient on whom at least one analysis is to be carried
out and storing said patient code in the data processing
system; placing a biological specimen from said patient in
at least one container of said plurality of containers;
carrylng out at least one analysis of said specimen in at
least one analyzer, the analyzer reading the unigue
ldentification code of said container and entering into said
data processing system the results of the analysis combined
with the unique identification code of said container; using
sald data processing system to associate the results of the
analysis or analyses with the patient code, and then with
the patient identified by said patient code, by means of the
combination of the patient code with the unique

identification code.
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The method may have the further advantage that the data processing system

holds data in which the result of each analysis Is combined with an

identification code which identifies in a unigue way the container of the

analyzed specimen. This facilitates any quality control, for example where the

result of the analyses is disputed. The problems related io anti-doping
ari'é!ysis may be considered in this connection.

Theoretically, the patient code and the identification code can be codes
of various types, for example alphanumeric codes which the operator
responsible for specimen taking and any operator responsible for running the

analyzer enter into the data processing system by means of a keyboard.

- However, in accordance with what has already been implemented, these

- codes are advantageously automatically readable codes, so that the

intervention of the operators is minimized. For example, they may be bar
codes or other optical reading .codes. In this case, the operator responsible for
specimen taking, or an assistant, can cause the patient codes and the
identification codes to be read to a unit of the data processing system by
means of an optical reader wand or other reader, Alternatively, the codes can
be magnetic codes. This can be the case with the patient code in particular,
since the patient could be provided with a magnetic card bearing his personal
data and his patient code, supplied by the analytical laboratory to the patient -
on his first admission. The card can then be used for subsequent services
provided by the same laboratory. Optical reading codes suchas bar
codes) may be used for the identification of the containers, since
analyzers are now already equipped with optical readers. The use of patient
codes and identification codes of the same kind, readable with the same
instruments, simplifies the operations of acquiring and combining these codes
In the data processing sysiem.

The method according to some embodiments of the present invention can easily be
implemented in an existing management system of the type described above.
Indeed, in a possible embodiment, it is provided that: (a) the patient code is
generated by a central computer of the data processing system by a similar

method to that used up to the present, with the difference that the code can
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be prinied on a single plain paper medium and not on a set of seli-adhesive

labels: (b) the combination of the patient code with the identification code is
carried out by means of a unit of the data processing system other than the
central computer, and therefore this unit can be suitably programmed and
interfaced without interfering with the programming of the central computer;
and (c) the result of the analysis, sent to the central computer, is associated
directly with the patient code, rather than with the identification code of the
container. Thus the central computer continues to receive at its input the
same data for whose management it i1s currently programmed (patient code;
result of the analyses from the analyzer). The difference from the conventional
method consists in the fact that the analyzer reads the identification code of
the container, instead of the patient .code, which has been produced and

applied to the container in an optimal way with respect to the characteristics of

the reader of the analyzer. The result of the analysis, combined with the

identification code of the container of the analyzed specimen, is then
processed further to recombine It with the patient code which is combined with
the identification code. The latier data em (patient code + result of the
analysis) is the one that will be sent to the central computer, in a way
completel'y identical to that used in conventional systems. The recombination
of the result of the analysis and the patient code can be carried out by means
of the same unit which has carmried out the combination of the patient code
with the identification code, or by means of a different unit. '

in this embodiment, the method can be implemented in existing
systems and can be executed even when analyses of the conventional type,
in other words those using the conventional combination of container and
patient code, are carried out in the same system. This is because the basic
elements of the data processing system continue to operate in conventional
ways, the operations relating to the method according to the present invention
peing “transparent” to the central computer.

In another  embodiment of the method according to the invention,
nowever, the central computer'can be programmed i{o receive from the

individual analyzers the results of the analyses combined with the
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identification codes of the containers. in this case, the same central computer

will receive, from the unit supplied {o the operator in the specimen taking
room, the combination of the patient code and the identification codes of the

containers assigned to the individual patient, and will be programmed in such

away that the patient code is re-associated with the results of the analyses by

means of the aforesaid combination. In this embodiment, the method permits

' simpler processing of the data, but requires the reprogramming of the data

processing system and makes it necessary to carry out all analyses by the

new method, in other words to have all the containers identified by
COrresponding identification codes.

On the other hand, in this embodiment the method can be
used to carry out in a simple way, using the same procedure, even those
analyses in which the biological specimen contained in a mother test tube is

distributed into a plurality of daughter test tubes, for clinical chemical analysis

for example. This is because each daughter test tube will be provided in its

- turn with an identification code. The equipment which carmies out the

distribution will read the identification code of the mother test tube and the
identification codes of the daughter iest tubes and will enable the data
processing system (in the central computer directly, for example) to create a
combination of the former and the latter, in a way similar to the combination
created between the patient code and the identification code of the mother
test tube. The combination can also be carned out in a semi-automatic way by
an operator using an optical reader wand or other suitable device to read the
identification codes of the mother test tube and the daughter test tubes before
entering them into the distribution device. The results of the analyses will then
be combined with the identification codes of the daughter test tubes. USing a
reverse process with a number of steps, it is always possible to combine the
results of the analyses with the original patient code. The reverse process will
have a number n of steps, with n = m + 1 where m is the number of mothar-
daughter relations. *

When the biological specimen is distributed in a rack or in a microplate,

- where the individual wells cannot be characterized by identification codes,
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and where specimens from a plurality of patients are placed
1n wells 1n the same microplate or in the same rack, the
rack or the microplate will have 1ts own identification code
and the i1ndividual wells will be identified by coordinates.
The analyzer which automatically distributes the biological
specimens among the different wells uses a job sheet to
assoclate the identification code of the container from
which 1t takes the specimen with the coordinates of the well

or wells of the microplate or rack into which it distributes

the fractions of the specimen.

Another aspect of the invention provides a data
processing system for data management in an analytical

laboratory, the system comprising, in combination, a central

electronic computer, for acquiring the data on patients on
whose biological specimens analyses are to be carried out,

and for generating a patient code for each patient acquired;

means for acquiring a unique identification code associated

with each container of a plurality of containers for

laboratory analysis of biological specimens; a marking with
said unique 1identification code, said marking being applied
to said container during production or packaging of the
container; means for combining each of said acquired unique
ldentification codes with a corresponding patient code to
form combined database on said unique identification code
and said patient code; at least one analyzer with means for
reading the unique identification codes associated with the
containers which are placed in said at least one analyzer,
sald analyzer carrying out at least one analysis on a
biological specimen contained in the containers placed in
said at least one analyzer and supplying to said electronic
computer the result of the analyses carried out, combined

with data capable of associating said result with the
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patient to whom the bioclogical specimen belongs based on

sald combined data.

There is also provided an analytical laboratory

data management method comprising the steps of: generating

unigque identification codes; providing a plurality of

containers for laboratory analysis of biological specimens;

P

associating each of said containers with one of said unique

identification codes and applying a marking including said
unique identification code to the associated container
during production or packaging of the container at a first
location; generating patient codes with a host computer or
providing as input into the host computer the generated
patient codes; associating each patient code with an

individual patient to be subjected to analysis; providing,

at a second location, a biological specimen from the
individual patient with the associated patient code 1n the

container with said marking including said unique

identification code; providing correlation data, based on a

P

combination of said patient code and the marked said unique

identification code of the corresponding container for which
the biological specimen has been or will be provided, Dby

reading or receiving said patient code and reading the

marked said unique identification code of the corresponding

container having the biological specimen, saild correlation

data being provided to a device separate from said host

computer, providing an analyzer for analysis of the
biological specimen; carrying out at least one analysis on
the container, with the unique identification code having
the biological specimen, using the analyzer to provide

results of the analysis associated with the unique

identification code; associating the results of the analysis
with the patient code at the device separate from the host

computer based on the correlation data; and sending the
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results of the analysis and associated patient code to the

host computer.

In accordance with another aspect of the
invention, there is provided an analytical laboratory data
management method comprising the steps of: generating
unique ldentification codes; providing a plurality of
containers for laboratory analysis of biological specimens;
assocliating each of said containers with one of said unique
ldentification codes and applying a marking including said
unique 1dentification code, to the associated container
during production or packaging of the container at a first
location; generating patient codes with a host computer or
providing as input into the host computer the generated
patient codes; associating each patient code with an
individual patilient to be subjected to analysis; providing,
at a second location, a biological specimen from the
individual patient with the associated patient code in the
container with said marking including said unique
identification code; providing correlation data based on a

comblnation of said patient code and the marked said unique

ldentification code of the corresponding container for which
the blological specimen has been or will be provided, by
reading or receiving said patient code and reading the
marked said unique identification code of the corresponding
container having the biological specimen; providing an
analyzer for analysis of the biological specimen; carrying
out at least one analysis on the container, with the unique
ldentification code having the biological specimen, using
the analyzer to provide results of the analysis associated
with the unique identification code; sending the results of
Che analysis assoclated with the unique identification code

to the host computer; and associating the results of the
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analysis with the patient code at the host computer based on

the correlation data.

There 1s also provided a set of containers for
laboratory analysis of biological specimens, each container
of the set comprising: a container body; a marking or label
connected to salid container body and having or embodying a
machine-readable identification code that is unique to said
container body relative to other identification codes of the
set of contalners, said marking or label with said machine-
readable identification code being associated with said
container body and applied to said container body during
production or packaging of said container body; and means
connected with said container body during production or
packaging of said container body for determining an expiry

date.

Further advantageous embodiments of the method and
system according to embodiments of the invention are

indicated in the attached claims.

For the application of the method according to
embodiments of the invention, a container for laboratory
analysis of biological specimens is provided; this may be
characterized in that it is provided with an identification
code which 1s unique or absolute, in other words different
from those of the other containers used in the laboratory,
and of the automatically readable type, to enable the use of
the method to be automated and simplified. The container,
or the set of containers, each characterized by its own

absolute identification code,
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also constitute an object of some embodiments of the present invention.

The container may also be provided with an expiry date, afier which the
container shall not be used. This date can be included in the identification
code and/or written in a man-readable form. In the first case, the system in
which it is used can be programmed such as 1o interrupt the analysis if an
ex‘bired container has been used, this srtuation being automatically detected
by reading the identification code. Additionally or altematively, the container
may be provided with means which render it unusable after the expiry date.
For example, for those containers which must be transparent for optical

reading, the material they are made of can be such that it becomes opaque

- after the expiry date. In addition or altematively the identification code can be

printed with an ink which becomes unrsadabile after the expiry date.
Brief Description of the Drawings -

The invention will be more clearly understood from the description and
the attached drawing, which shows a practical and non-restrictive embodiment
of the invention. More particularly, the drawings show,

in F1g. 1, a diagram of a network consisting of a central computer and a
set of peripheral units; '

in 'Fig. 2, an example of a container with an identification code:

in"Fig. 3, a flow chart representing .the method according to the
invention in a first embodiment;

In Fig. 4, a diagram of a network similar to that of Fig. 1, in a second
embodiment; and ‘

in Fig. 5, a flow chart representing the method according o the

invention in a second embodiment.

Detailed Description of Embodiments of the Invention

Fig. 1 shows schematically a network of units forming a data
processing system in which the method according to the present invention can
be implemented. The number 1 indicates a central electrbnic computer (host
computer). The central computer 1 is programmed to acquire the patient data

and to generate for -each patient a patient code CP, which for example is

printed in the form of a bar code on a paper medium.
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The numbers 3 and 5 indicate two peripheral electronic computers for

monitoring and operating corresponding analyzers 7 and 9. The patient whose
data have been acquired by the central computer 1 and for whom a patient
code CP has been output passes into an area for taking biological specimens,
showing his patient code CP, and here an operator takes the specimen and
places, for example, the biood (or other biological specimen) in one or more
containers 13. Each container 13 is provided with an identification code CI,
which is unique and absolute, in other words different for each container 13,
for example a bar code printed on a self-adhesive label applied to the
container 13 during the production of the container.

An example of a container in the form of a test tube for ESR
(erythrocyte sedimentation rate) analysis with its corresponding identification
code Cl is shown in detail in Fig. 2.

Using an optical reader wand or other equivalent reading dev'ice,
indicated schematically by 15, the operator who takes the specimen, or his
assistant, reads the patient code CP and the identification codes Cl of the
containers 13 which have to be used for this patient. The number 17 indicates
a generic control unit of the reader 15 which acquires the codes CP and Cl.
The unit 15 can be programmed to permit the acquisition of a patient code
and an unlimited number (or a number limited to a maximum) of identification
codes relating to the same number of other containers. Software can be used
to ensure that it is not possible to read, for example, two patient codes
consecutively, in order to prevent errors, and/or that it is not possible to
acquire a patient code after the acquisition of a preceding patient code and
one or more identification codes Cl without the execution of a reset operation.

Thus the unit 17 enables the codes Cl and CP, combined with each
other, to be entered into the data processing system: each patient code CP
will be associated in the data processing system with one or more
identification codes Cl, relating to the containers in which the operator has
placed the patient’s biological specimens.

The data read by the unit 17 are sent to the computers 3 and 5 by

means of a data line or other suitable means, if necessary by physically
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transferring a storage medium such as a diskette or other. The specimens In

the containers 13 are transferred physically to the analyzers 7, 9 (as shown by
the arrowed broken lines).

The analyzers 7 and 9 comprise corresponding readers (not shown)

5  which read the identification codes Cl of the containers 13 placed in them and
carry out the specified analyses. Since each type of analysis frequently
requires a specific type of container, it i1s possible to make the identification
code CI of the individual container contain additional data relating to the type
of analysis for which it is intended. For example, specific containers in which a

10 special reagent is kept can be provided for specific clinical chemical analyses,
the type of reagent (and therefore the type of analysis) being indicated by one
or more digits of the identification code. At the same time, to enable the
operator to easily identify the type of container, containers for different
analyses can be distinguished by different shapes, or caps of a particular
15  color for each type of container.

The analyzer receiving a container holding the biological liquid to be
analyzed can check, by reading the identification code Cl, that the type of
analysis for which the container is intended corresponds to the analysis which
the analyzer is to carry out, and can emit an error signal when this is not the

20 case.

To enable the different analyzers to determine which analyses are to
be carried out for the individual patients, it is possible to use a job sheet by a
method similar to that used in conventional systems. The central computer 1
generates a job sheet where the patient code and the type of analysis to be

25 carried out is shown for each registered patient. These data are then entered
by an operator by means of a keyboard into the individual analyzers or into
the computers controlling them. Any errors at this point do not cause particular
problems, being limited to the possible performance of analyses which were
not requested or the omission of analyses which were requested. However,

30 there is no possibility of the occurrence of errors of incorrect combination of
the patient data with the results of the analysis.

The analyzers 7 and 9 carry out the requested analyses under the
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control of the computers 3, 5, and send to the computers 3, 5 the results of

the analyses combined with the identification codes Cl read from the
individual containers 13. These data are then sent to the unit 17 (or another
unit which stores the combination of the code CP and the codes Cl generated
by the unit 17 by the reading of the codes). The unit 17 Is connected to the
central computer 1 and supplies it with the results of the analysis after it has
recombined these with the patient codes on the basis of its knowledge of the
correct combination of the identification codes Cl (combined with the results of
the analyses obtained from the computers 3, 5) and the patient codes CP.
The central computer 1 can thus receive the results in the conventional
standard format at its input, and does not require reprogramming to execute
the described method.

Fig. 3 summarizes the procedure described above, in the form of a flow
chart.

When the central electronic computer 1 can be programmed Iin a
dedicated way, the system for implementing the method according to the
present invention can be simplified as shown in the diagram in Fig. 4, where
identical or equivalent parts are indicated by the same reference numbers.
This diagram additionally shows an analyzer 8 controllea directly by the
central computer 1. The unit 17 is connected directly to the central computer
rather than to the peripheral computers 3 and 5. The codes Cl combined with
each individual code CP read by the reader 15 are thus communicated by the
unit 17 to the central computer 1. This computer receives the results of the
analyses, combined with the corresponding identification codes Cl of the
containers 13 either by the analyzers directly (in the case of the analyzer 8) or
by the peripheral computers 3, 5 which control the analyzers (in the case of
the analyzers 7 and 9). The central computer 1 is programmed so that it can
recombine the results of the analyses with the corresponding patient codes
CP and then print the results in clear text, by means of the combination
communicated by the unit 17.

When - for example as shown schematically in Fig. 4 - there Is a

connection between the central computer and the peripheral computers
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associated with the individual analyzers, it is no longer necessary to supply

the job sheet and enter into the individual analyzers the data relating to the
types of analysis to be carried out on the individual patients. These data are
supplied directly to the peripheral computers by the central computer 1 which
has acquired the patient.

The embodiment of the method described above is summarized in the
block diagram in Fig. 5, where (in a similar way to that used in Fig. 3) the
symbols Cly ... Cl, indicate the n identification codes of the n containers 13
combined with a given patient code P.

It is to be understood that the drawing shows only a possible
embodiment of the invention, which can be varied in its forms and
arrangements without departure from the scope of protection specified by the

following claims.
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CLATMS:
1. An analytical laboratory data management method

comprising the steps of:
generating unique ildentification codes;

providing a plurality of containers for laboratory

analysis of biological specimens;

assoclating each of said containers with one of
sald unique identification codes and applying a marking
including said unique identification code to the associated
container during production or packaging of the container at

a first location;

generating patlent codes with a host computer or
providing as input into the host computer the generated

patlent codes;

agssociating each patient code with an individual

patient to be subjected to analysis;

providing, at a second location, a biological
specimen from the individual patient with the associated
patient code 1n the contalner with said marking including

sald unique 1dentification code;

providing correlation data, based on a combination
of said patient code and the marked said unigue
identification code of the corresponding container for which
the biological specimen has been or will be provided, by
reading or receiving salid patient code and reading the
marked sald unique 1dentification code of the corresponding
contaliner having the biological specimen, said correlation
data being provided to a device separate from said host

computer,
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providing an analyzer for analysis of the

biological specimen;

carrying out at least one analysis on the
container, with the unique identification code having the
5 Dbiological specimen, using the analyzer to provide results
of the analysis assoclated with the unique identification

code;

assoclating the results of the analysis with the
patient code at the device separate from the host computer
10 based on the correlation data; and sending the results of

the analysis and associliated patient code to the host

computer.
2. The method according to claim 1, further
comprlsing:

15 connecting a means to each contailner for

determining an expiry date of the respective container.

3. The method according to claim 1 or claim 2,

comprising the steps of:

generating a patient code for at least one patient
20 on whom at least one analysis 1s to be carried out and

storing said patient code in a data processing system;

placing a biological specimen from said patient in

at least one container of said plurality of containers;

carrying out at least one analysis of said
25 gpecimen 1n at least one analyzer, the analyzer reading the
unique identification code of said container and entering
1into said data processing system the results of the analysis
combined with the unique identification code of said

container;
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using salid data processing system to associate the
results of the analysis or analyses with the patient code,
and then with the patient 1dentified by said patient code,
by means of the combination of the patient code with the

unique 1dentification code.

4 . The method according to any one of claims 1 to 3,
1in which said unigue identification code is placed on the

corresponding container in a machine readable format.

5. The method according to any one of claims 1 to 4,
in which the combination of the patient code with the unique
identification code 1is generated by the sequential reading
by an automatic reading instrument of the patient code and

the unique identification code, or vice versa.

6 . The method according to any one of claims 1 to 5,
1in which said patient code 1s placed on a medium in a

machine-readable format.

7. The method according to any one of claims 1 to 6,
1n which said patient code and said unique identification
code are reproduced as bar codes and are optically read to

produce said combination.

8 . The method according to any one of claims 1 to 7,
1n which said patient code is generated by a central
computer of said data processing system; the combination of
the patient code with the unique identification code is
carried out by means of a unit of said data processing
system other than said central computer; and the result of

the analysis, associated with the patient code, is sent to

salid central computer.

9. The method according to any one of claims 1 to 8,

in which saild patient code 1s generated by a central
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computer of said data processing system; the combination of

the patient code with the unique identification code is

carried out by means of a unit of said data processing

system other than said central computer, and the result of
the analysis, associated with the unigque identification code
of the container, 1s sent to said central computer, the

central computer being programmed to associate with the

result of the analysis the data relating to the patient to

whom said result relates.

10. The method according to any one of claims 1 to 9,
further comprising connecting a means to each container for

determining an explry date of the respective container.

11. An analytical laboratory data management method

comprising the steps of:
generating unique ldentification codes;

providing a plurality of containers for laboratory

analysis of biological specimens;

assoclating each of said containers with one of

said unique 1identification codes and applying a marking

including said unique identification code, to the associated
container during production or packaging of the container at

a first location;

generating patient codes with a host computer or
providing as input into the host computer the generated

patient codes;

associliating each patient code with an individual

patient to be subjected to analysis;

providing, at a second location, a biological

specimen from the individual patient with the associated
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patient code in the container with said marking including

said unique identification code;

providing correlation data based on a combination

of said patient code and the marked said unique

ldentification code of the corresponding container for which

the bioclogical specimen has been or will be provided, by
reading or receiving said patient code and reading the

marked said unique 1identification code of the corresponding

container having the biological specimen;

providing an analyzer for analysis of the

bioclogical specimen;

carrying out at least one analysis on the
container, with the unique i1dentification code having the
biological specimen, using the analyzer to provide results

of the analysis associated with the unigque identification

code;

sending the results of the analysis associated
with the unique i1dentification code to the host computer;

and

associating the results of the analysis with the
patient code at the host computer based on the correlation

data.

12. The method according to claim 11, further

comprising:

connecting a means to each container for

determining an expiry date of the respective container.

13. The method according to claim 11 or claim 12,

comprising the steps of:
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generating a patient code for at least one patient

on whom at least one analysis 1s to be carried out and

storing said patient code in a data processing system;

placing a biological specimen from said patient in

at least one container of said plurality of containers;

carrying out at least one analysis of said
specimen in at least one analyzerxr, the analyzer reading the
unique identification code of said container and entering
into said data processing system the results of the analysis

combined with the unigue identification code of said

container;

using sald data processing system to associate the
results of the analysis or analyses with the patient code,
and then with the patient identified by said patient code,

by means of the combination of the patient code with the

unique i1dentification code.

14 . The method according to any one of claims 11
to 13, 1n which said unique identification code is placed on

the corresponding container in a machine readable format.

15. The method according to any one of claims 11

to 14, 1n which the combination of the patient code with the

unigque identification code is generated by the sequential
reading by an automatic reading instrument of the patient

code and the unigque identification code, or vice versa.

16. The method according to any one of claims 11

to 15, 1n which said patient code is placed on a medium in a

machine-readable format.

17. The method according to any one of claims 11

to 16, 1n which said patient code and said uniqgue
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identification code are reproduced as bar codes and are

optically read to produce said combination.

18. The method according to any one of claims 11
to 17, 1n which said patient code 1s generated by a central
computer of said data processing system; the combination of

the patient code with the unique identification code 1is

carried out by means of a unit of said data processing

f

system other than said central computer; and the result c

the analysis, associated with the patient code, 1is sent to

said central computer.

19. The method according to any one of claims 11

to 18, in which said patient code is generated by a central

computer of said data processing system; the combination of
the patient code with the unique identification code 1is

carried out by means of a unit of saild data processing

system other than said central computer, and the result of
the analysis, associated with the unique identification code
of the container, is sent to said central computer, the
central computer being programmed to assocliate with the

result of the analysis the data relating to the patient to

whom said result relates.

20. The method according to any one of claims 11

to 19, further comprising connecting a means to each

container for determining an expiry date of the respective

contaliner.

FETHERSTONHAUGH & CO.
OTTAWA, ONTARIO

PATENT AGENTS



CA 02384845 2002-03-11

PCT/IT00/00359

1/5

WO 01/203532

T SRAES Abdeer vossss $Sehashr Teshane 020 ARveus 29Ty ST oaanr SRV GENIPS GENPEENE AIEEUENE GENUEDS GEEmmST IEEEEEE AL WAL I 0 GEIEEE 2 a2 2 M AL O Eaaay Seaagmh  clmmind VAN e AR VR A el e Ve G

1

W\ qr |

| |

|

"_

|

.— o — |

. _"

N L

_

"_

-

_

o ‘O S| D ““
1Y

3| o |

1100 Coi

“ ) __

& m B

A\ _"

_

_

.—

[T
]




CA 02384845 2002-03-11

WO 01/20532 2/5 PCT/IT00/00359

Fi1g.2

i
|
l
i
|
R |

——nnt Wmmmmd NNy ThEmmms Gk Sy e



CA 02384845 2002-03-11

WO 01/20532 3/5 PCT/1IT00/00339

ADMIT PATIENT
GENERATE F|9 .3
CODE CP

READ CODE CP

AND CODES CI

COMBINE
CP={CIL,, ""..CIH}

PLACE SPECIMENS
LN

THE N CONTAINERS

SEND CONTAINERS
TO ANALYZER

ANALYSIS ,

COMBINE RESULT

"OF ANALYSIS
WITE CODE CI;

COMBINE RESULT

SEND CODE CP WITH
RESULTS OF ANALY-
SIS TO HOST

OF ANALYSIS
WITH CODE CP




CA 02384845 2002-03-11

PCT/IT00/00359
4/5

WO 01/20532

A

————
W —
=S
et
i —
——
S — oy
W — ey
L
N ——
R —r—



CA 02384845 2002-03-11

WO 01/20532 5/5 PCT/IT00/00359

ADMIT PATIENT
GENERATE Fig 5
CODE CP '
READ CODE CP
AND CODES CI
COMBINE SEND TO CENTRAL
CP={CI,, ... CI,} COMPUTER

PLACE SPECIMENS
IN
THE N CONTAINERS

SEND CONTAINERS
TO ANALYZER
ANALYSIS

COMBINE RESULTS
ANALYSIS WITH
CODE CI; AND

SEND TO HOST

IN THE HOST:
COMBINE CODE CP

WITH RESULT
OF ANALYSIS




I




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - abstract drawing

