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System and method for monitoring time intervals during blood parameter monitoring 

Description 

The invention concerns a system and a method for monitoring at least one blood 

parameter of the blood of different patients with a multiplicity of access devices each 

to create at least one access to the blood of each patient through his or her skin, a 

multiplicity of extraction devices each to extract a blood quantity from each patient to 

obtain in each case at least one blood specimen, at least one blood analysis device 

to analyse the blood specimen in relation to predefinable parameters of the blood 

and to generate individual blood parameter data sets, a calculation device which can 

be used in common for a multiplicity of blood parameter data sets of different 

patients to calculate data sets of medicament parameters of the medicaments to be 

administered to the respective patient on the basis of the individual blood parameter 

data sets, and a multiplicity of supply devices to supply the respective medicament 

with the calculated medicament parameters according to the preamble of claims 1 

and 11. 

Conventionally patients, in particular those on the intensive care ward, are supplied 

with medicaments and where applicable artificial nutrition by means of one or more 

supply devices, for example intravenously or by mean of gastric probes. For example 

the supply device can be an insulin supply device or an infusion pump respectively 

which keeps the insulin value present within the patient's blood circulation at a 

predefinable level in reaction to a blood glucose value of the patient's blood 

circulation previously measured. Also supply devices can be used for administration 

of at least one nutrient of a nutrition supplied to the patient directly or indirectly by 

means of one nutrition supply device. 

Such supply devices, even when integrated in a system for administration of 

medicaments and/or nutrients, have previously required the input of values by a 

doctor or further clinical personnel to form the basis of the supply by means of a 

supply device. For example here quantity values, time intervals at which the supply 

should take place, intermittent supplies etc. can be entered as the basis for the 

subsequent supply of for example insulin. 
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Before this supply usually blood must be extracted from the patient, usually 

manually, which requires the intervention of clinical personnel. Also further clinical 

personnel are required who have the necessary specialist knowledge of the input 

functions of the supply device such as the infusion pump in order then to perform the 

supply. 

Frequently this leads to the problem that incorrect procedures take place due to the 

intervention of clinical personnel. For example it is conceivable that a blood 

specimen is associated with the wrong patient and hence there is a risk of 

administration of incorrect medicaments both on input of data to the supply device as 

well as on blood extraction and also on performance of blood analysis. 

In addition such supply devices such as infusion pumps have a delivery rate which is 

shown as a volume per time unit (ml/h). In contrast in medicine the dose unit is used 

for a supplied medicament solution. Consequently it is necessary to convert the dose 

unit into a delivery rate of the pump, which is the task of the treating doctor. The 

disadvantage in such a conversion is that calculation errors can frequently occur 

which lead to incorrect input of the delivery rate and hence an incorrect 

administration of insulin to the patient. 

It is also conceivable that the dose unit can be entered on an infusion pump. 

However, this requires data to, be taken into account on the concentration of active 

substance of the medicament to be administered and the type of medicament. Both 

when giving the concentration of active substance and on input of the dose unit and 

its conversion into the delivery rate, previously exclusively the main active 

substances of the medicament were taken into account. This is often sufficient 

insofar as only or primarily one specific medicament is to be administered. 

Supply devices or delivery devices respectively for the supply of a medicament 

solution mixture to a body are known in many ways. For example devices or systems 

are known with a multiplicity of infusion and/or injection pumps, each of which each 

supplies one solution with at least one specific medicament active substance to a 

body and thus a medicament solution mixture results. 
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Such infusion pump systems are often used on patients requiring intensive medicinal 

treatment. Here the infusion pumps have the properties of continuous and precise 

dosing of medication in the supply. To achieve an optimised matching of the dosing 

of these pumps, the pumps are integrated into a common system which usually has 

a central control unit, an operating unit and an alarm unit. 

The data connection of several pumps and/or control units can also be combined in 

a server. This allows, where applicable in an additional calculator unit/medicinal 

computer, that even a two-digit quantity of different medicaments can be matched to 

a body and supplied precisely dosed. The data are distributed to the different 

infusion pumps hardwired or by wireless LAN. 

Also in the case of use of a server, the problem often occurs that correct association 

of the medicaments determined with the associated medicament parameters to the 

correct infusion pump or multiplicity of infusion pumps belonging to the patient with 

the determined blood parameter values, is not guaranteed due to the intervention of 

clinical personnel. 

Also by means of the common server, a multiplicity of pumps or delivery devices 

respectively can be controlled which are arranged at various patients and serve to 

supply these various patients. 

Consequently the object of the invention is to propose a system and a method for 

monitoring at least one blood parameter of the blood of different patients in which a 

fault-free association of calculated medicament parameters to the respective supply 

devices is ensured. 

This object is achieved by the system with the features of claim 1 and by the method 

with the features of claim 11. 

It is an essential point of the invention that in a system for monitoring at least one 

blood parameter of the blood of different patients with a multiplicity of access devices 

each to create at least one access to the blood of each patient through his or her 
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skin, a multiplicity of extraction devices each to extract a blood quantity from each 

patient to obtain in each case at least one blood specimen, at least one blood 

analysis device to analyse the blood specimen in relation to predefined parameters 

of the blood and to generate individual blood parameter data sets, a calculation 

device which can be used in common for a multiplicity of blood parameter data sets 

of different patients to calculate data sets of medicament parameters of the 

medicaments to be administered to the respective patient on the basis of the 

individual blood parameter data sets, and a multiplicity of supply devices to supply 

the respective medicament with the calculated medicament parameters, an 

association device is provided to allocate in each case an identification code to 

identify a patient and/or a period of time code to specify a period of time in which the 

blood sample was taken, to each data set of the medicament parameters calculated 

by the calculation device of a patient. Such an association device is advantageously 

arranged within the calculation device. 

Advantageously such an association device can be used to ensure that the blood 

parameter data sets obtained from the blood analysis device by the calculation 

device are reliably associated with the correct identification code and/or correct time 

section code, in order to ensure that the resulting medicament parameter data sets 

are sent to the correct supply device which can be an infusion pump for 

administration, of insulin in response to a blood glucose level previously measured. In 

this way it is excluded that calculated medicament parameter data sets are 

transmitted to the wrong infusion pump and hence a patient receives an incorrect 

administration, such as can be the case for example on intervention of medicinal 

personnel for the input of data sets at the infusion pumps. 

Also the association of a period of time code can ensure that on extraction of several 

blood specimens from the same patient, it is guaranteed that it is not previously 

calculated medicament parameters data sets which are sent to the infusion pump 

asociated with the patient, but only the medicament parameter data set which was 

last calculated in conjunction with the identification code for the selected patient. 

Advantageously each data set of medicament parameters for a patient together with 

the identification code and period of time code can be transmitted as a common data 
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set by hard-wired or wireless link from the calculation device to one or more supply 

devices. Because of the wireless transmission, a physical separation is possible of 

the calculation device which can be arranged within a common server and the 

individual supply devices which are usually arranged as infusion pumps in different 

rooms of a hospital immediately next to the patient. 

At least one identification element generating device is preferably used to ensure 

that each blood specimen, immediately after taking the blood quantity and before 

supply to the blood analysis device, the identification code and/or the period of time 

code in the form of a barcode, a data matrix code and/or a transponder on the 

extraction device is alldcatable containing the blood specimen. 

Advantageously a method for monitoring at least one blood parameter of the blood of 

different patients comprises the following steps: 

Method for monitoring in each case at least one blood parameter of the blood of 

different patients (1, 2, 3) with the following steps; 

- 	creation in each case of at least one access to the blood of each patient (1, 2, 

3) by means of a multiplicity of access devices (1a, 2a, 3a); 

- 	extraction (30) of a blood quantity from each patient (1-3) to obtain in each 

case at least one blood specimen, by means of a multiplicity of extraction 

devices (1b, 2b, 3b); 

- 	analysis (32) of the blood specimen in relation'to predefinable parameters of 

the blood by means of a multiplicity of blood analysis devices (7, 9) which can 

be used for blood specimens of different patients (1-3); 

- 	calculation (35) of medicament parameters of the medicaments to be 

administered to the respective patients on the base of data sets of the 

determined parameters of the analysed blood, by means of a common 

calculation device (15); and 

- 	supply (37) of the respective medicament with the calculated medicament 

parameters by means of a multiplicity of supply devices (19, 20, 21), 

wherein by means of an association device (11) in each case an identification 

code to identify a patient and/or a period of time code to specify a period of time 

in which in the blood extraction took place, is associated with each data set of the 
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parameters determined by the blood analysis device (7, 9) of the analysed blood 

of a patient (1-3) (33). 

In such a method each data set of determined parameters of the analysed blood 

together with the identification code and period of time code, is transmitted as a 

common data set wirelessly or hard-wired from the blood analysis device (7, 9) to 

one or more of the supply devices (19, 20, 21). 

Further advantageous embodiments arise from the subclaims and the description 

below in conjunction with the drawing, wherein: 

Fig. 1 diagrammatically shows the system according to the invention according to 

one embodiment of the invention in its function sequence, and 

Fig. 2 in a flow diagram shows the method according to the invention according to 

one embodiment of the invention. 

Fig. 1 diagrammatically shows the system according to the invention in one 

embodiment of the invention. 

As evident from the depiction in Fig. 1, blood is taken from a total of three hospital 

patients 1, 2, 3 by means of a blood extraction system (e.g. a syringe lb, 2b, 3b 

which each has a needle la, 2a and 3a). Each patient has on his arm an armband 

1 c, 2c, 3c on which patient-specific data is arranged, for example by means of a 

barcode, a data matrix code or a transponder. These data can for example be the 

identification codes of the patient. 

As soon as a blood specimen is taken by means of the blood extraction system lb, 

2b and 3b, these specimen containers (e.g. syringe) are transported according to the 

transport routes 4, 5 and 6 shown to a blood analysis device 7. 

At the same time or before this, by means of a barcode or data matrix code reader 

26 or a read unit for transponders, the codes on the armband 1c, 2c and 3c of the 

patients 1, 2, 3 are read and by means of a barcode or data matrix code generating 
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device 25 or by means of a write unit for transponders, a corresponding barcode or 

data matrix code is printed out or a transponder written. This barcode or data matrix 

code or this transponders is glued on the outside to the respective specimen 

container (e.g. syringe). 

On arrival at the blood analysis device 7, these barcodes, data matrix codes and/or 

transponders are read by means of a read unit 7a and at the same time the blood 

specimens entered in the blood analysis device. 

A subsequent data transfer from the read unit 7 to an analysis unit 9 within the blood 

analysis device 7, as indicated by reference numeral 8, leads to the identification 

code and the period of time code being transmitted to the analysis unit and 

according to reference numeral 10 to an association device 11, wherein at the same 

time within the analysis unit 9 an analysis of the blood specimen takes place to 

establish predefinable blood parameters. 

The blood parameter data sets produced by the analysis unit are transmitted 

wirelessly or hard-wired by means of a common line 10 to a receiver unit 11 of a 

calculation device 15. This receiver unit also receives, as shown with reference 

numeral 8a, data on the identification code and period of time code. Both the 

identification code data and the period of time code data and the blood parameter 

data sets are passed on by the receiver unit 11 to the calculation unit 12 which 

calculates from the transmitted blood parameter data sets the medicament 

parameter data sets which must be determined for administration of the 

medicaments. 

Then the calculation unit 12 passes on the calculated medicament parameter data 

sets to an association device 13 which is able to allocate one of the transmitted 

identification codes and/or period of time codes to each calculated medicament 

parameter data set. 

In addition by means of a keyboard 14a or similar input device, further parameters 

can be entered in a memory unit 14 or even by communication with the receiver unit 

11, the correspondingly transmitted identification codes and period of time codes for 
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the respective blood parameter data set can be modified. This is then transmitted 

further to the association device 13 for correct association to the calculated 

medicament parameter data set. 

According to reference numerals 16, 17 and 18, a transmission then takes place of 

the common data sets which are composed of a data set of the calculated 

medicament parameters and an identification code and/or a period of time code to 

the associated supply devices 19, 20 and 21 selected on the basis of the 

identification code and the period of time code, which devices as infusion pumps 

administer as a medicament for example insulin to the respective patient 1, 2, 3, as 

indicated by reference numerals 22, 23 and 24. 

In the flow diagram according to Fig. 2, a method is shown according to one 

embodiment of the invention. 

It is clear from this depiction that in an initial step 30 blood specimens are taken from 

several patients which are then read into the blood analysis device (step 31). 

After analysis of the blood specimen according to step 32, in step 33 blood 

parameter data sets which result from the collective blood analysis are transmitted to 

the calculation device. 

In the calculation device data sets are calculated of the medicament parameters for 

the respective blood parameter data sets according to step 34 in order then in step 

35 to allow association of the identification code and period of time code to the 

respective data sets of the medicament parameters to generate common data sets. 

After transmission of the common data set to the associated infusion pump 

according to step 36, the medicament is administered in step 37. 

Reference numeral 38 shows that after a predefinable period of time a further blood 

sample is taken according to step 30 and hence there is a closed circuit. 



All features disclosed in the application documents are claimed as essential to the 

invention where novel individually or in combination in relation to the prior art. 

List of Reference Numerals 

1 

la 

lb 

Patient 1 

Needle for patient 1 

Syringe for patient 1 

1c Armband for patient 1 

2 Patient 2 

2a Needle for patient 2 

2b Syringe for patient 2 

2c Armband for patient 2 

3 Patient 3 

3a Needle for patient 3 

3b Syringe for patient 3 

3c Armband for patient 3 

4 Transport route 

5 Transport route 

6 Transport route 

7 Blood analysis device 

7a Read unit 

8 Data transfer 

9 Analysis unit 

10 Common line 

11 Receiver unit 

12 Calculation unit 

13 Association device 

14 Memory unit 

14a Keyboard 

15 Calculation device 

16 Transmission of medicament parameters to infusion pump 

17 Transmission of medicament parameters to infusion pump 
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18 Transmission of medicament parameters to infusion pump 

19 Supply device 

20 Supply device 

21 Supply device 

22 Administration of correct dose of insulin 

23 Administration of correct dose of insulin 

24 Administration of correct dose of insulin 

25 Barcode or data matrix code generating unit 

26 Data matrix code reader 

30 Extraction of blood quantity 

31 Reading of blood specimens in the blood analysis device 

32 Analysis of blood specimen 

33 Transmission of blood parameter data sets 

34 Calculation of medicament parameter 

35 Association of codes of medicament parameters 

36 Transmission of medicament parameters to infusion pumps 

37 Administration of medicament 

38 Method circuit 
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Claims 

1.  System for monitoring at least one blood parameter of the blood of different 

patients including: 

- 	a multiplicity of access devices each to create at least one access to the 

blood of each patient through his or her skin; 

- 	a multiplicity of extraction devices each to extract a blood quantity from 

each patient to obtain in each case at least one blood specimen; 

- 	at least one blood analysis device to analyse the blood specimen in 

relation to predefinable parameters of the blood and to generate individual 

blood parameter data sets; 

- 	a calculation device which can be used in common for a multiplicity of 

blood parameter data sets of different patients to calculate data sets of 

medicament parameters of the medicaments to be administered to the 

respective patient on the basis of the individual blood parameter data sets; 

and 

- 	a multiplicity of supply devices to supply the respective medicament to the 

respectively associated patient; and 

an association device to allocate in each case an identification code to identify 

a patient and/or a period of time code to specify a period of time in which the 

blood specimen was taken, to each data set of the medicament parameters 

calculated by the calculation device of the patient, 

characterised in that 

- 	each data set of medicament parameters, including a dose unit, for the 

respective patient, together with the identification code and/or period of 

time code, is transmitted as a common data set by hard-wired link or 

wireless from the calculation device to at least one respective supply 

device; and 

- 	the at least one respective supply device supplies a corresponding amount 

of the respective medicament according to the common data set to the 

respective patient. 

2.  System according to claim 1, characterised in that the association device is 

arranged in the calculation device. 
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3.  System according to claims 1 or 2, characterised by at least one identification 

element generating device, by means of which, immediately after taking of the 

blood quantity and before supply to the blood analysis device, each blood 

specimen can be associated the identification code and/or the period of time 

code in the form of a barcode, a data matrix code and/or a transponder on the 

extraction device containing the blood specimen. 

4.  System according to any one of claims 1 to 3, characterised in that the blood 

analysis device includes a read unit to read the barcode, data matrix code 

and/or transponder. 

5.  System according to claim 4, characterised in that the blood analysis device is 

connected with the calculation device which is connected with the supply 

devices for data transfer from the blood analysis device to the calculating 

device. 

6.  

7.  

System according to any one of claims 1 to 5, characterised in that the data 

sets of the medicament parameters are encrypted, 

System according to any one of claims 1 to 6, characterised in that the 

extraction device is a syringe or a blood extraction tube, wherein the barcode, 

data matrix code and/or transponder is attached to the outside of a blood 

receiving container of the syringe or the blood extraction tube. 

8.  System according to any one of claims 1 to 6, characterised in that within the 

common data set, the data set of medicament parameters with the data of the 

identification code and/or the period of time code is frequency- and/or 

amplitude-modulated. 

9.  System according to any one of claims 3 to 7, characterised in that the 

common data set is present in binary code. 
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10. 	Method for monitoring in each case at least one blood parameter of the blood 

of different patients with the following steps: 

- 	creation in each case of at least one access to the blood of each patient 

through his or her skin by means of a multiplicity of access devices; 

- 	extraction of a blood quantity from each patient to obtain in each case at 

least one blood specimen, by means of a multiplicity of extraction devices; 

- 	analysis of the blood specimen in relation to predefinable parameters of 

the blood and generation of individual blood parameter data sets by means 

of a blood analysis device; 

- 	calculation of data sets of medicament parameters of the medicaments to 

be administered to the respective patients on the basis of the individual 

blood parameter data sets by means of a calculation device which can be 

used in common for a multiplicity of blood parameter data sets of different 

patients; and 

- 	characterised by supply of the respective medicament with the calculated 

medicament parameters by means of a multiplicity of supply devices to the 

respective patient, 

association in each case of an identification code to identify a patient and/or a 

period of time code to specify a period of time, in which the blood extraction 

took place, to each data set of the medicament parameters calculated by the 

calculation device of the patient by means of an association device, 

wherein each data set of medicament parameters for a specific patient is 

transmitted together with the identification code and period of time code as a 

common data set by hardwired link or wireless by the calculation device to one 

or more supply devices. 


