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concerns a system and a nethod for adm nistering nedi cament LGV,
Patients,.in particular in intensive care units, are canventionallf459 reated
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or nore supply devices, for exanple™ ntravenously. Supply devices can be
i nf usi wvalyesnps whi ch keep the vital blood values of the patient at a
predeterm nable level in reaction to a bl ood picture/ bl ood gas anal ysi s
previously performed in the blood circulation of the patient. Al supply
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medi canents and/or nutrients, have previously required the input of val ues

by a dpatiemt. or further clinical personnel to formthe basis for the supply
by neans of the supply device. For exanple here quantity values, tine
I ntervals at which the supply should be made, intermttent supply etc. are

ent er e@gfientshfh padicalal @t insersesivard usith RIry cohvemibnaiyerebted Viths supply is
preceded by a usually manual taking of a blood specinmen fromthe patient,
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in particular when involving urine values, are not determ ned to_tar@eted
val ues q 8Piged Rigiureleorgas aaplysisoeniaus!y Refymes indhe PigaekFiItianeolon t he
basis @fc gatiddtne val ue status and/or a bl ood value status based on the
experience of the clinical personnel and/or prespecified standards,
protocols, instructions, specifications or simlar. Consequently the object
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medicaments and/or nutrients, have previously required the input of values by a
doctor or further clinical personnel to form the basis for the supply by means of the
supply device. For example here quantity values, time intervals at which the supply
should be made, intermittent supply etc. are entered as the basis for subsequent

supply of medicaments.

This supply is preceded by a usually manual taking of a blood specimen from the
patient, which requires the intervention of clinical personnel. Also further clinical
personnel is required with the necessary professional knowledge of the input
functions of the supply device, such as the infusion pump, in order to subsequently

perform this supply.

Usually such infusion therapies, in particular when involving urine values, are not
determined to targeted values today. Rather the usual procedure is to set an infusion
rate on the basis of a urine value status and/or a blood value status based on the
experience of the clinical personnel and/or prespecified standards, protocols,

instructions, specifications or similar.

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

administration of medicaments to a patient which, also taking into account urine
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1110412112112112121211121212111212111111 *@00002* 2 values, allows a supply of
medi canents with the correct nedi canept parameters I n an aut omat ed manner.
This object is achieved by the systemwith the features of claim1l and by
the method with the features of claim10. The core concept of the invention
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uri ne salauesmafedidanpeat.ient’'s urine; at |least one first analysis device to

anal yse the urine values neasured; at |east one first cal culation device to

calculate first nedi canment paranmeters of the nedicanents to be adm nistered

on t hetRRsde s LRRIVEHY thel e Aty REde S BRI T ar@s) the method

with the features of claim 10.

The core concept of the invention is that a system for administering medicaments to
a patient contains the following devices:

- atleast one first measurement device to measure the urine values of the
patient's urine;

- atleast one first analysis device to analyse the urine values measured,;

- at least one first calculation device to calculate first medicament parameters
of the medicaments to be administered on the basis of the urine values
analysed and measured; and '

- at least one supply device to supply the respective medicaments with the

common calculated medicament parameters.

Such a system advantageously allows measured urine values to be taken into
account in calculating the medicament parameters of the medicaments to be
administered by the supply device. For example by means of the analysis and
calculation device, the active substance furosemide can be administered to the
patient automatically by means of the supply device as a function of the previously
measured urine and blood values. This allows an additional control of the values
measured for optimised administration of the active substance and for optimised
setting of the infusion rate, wherein instead of the active substance furosemide, other

medicaments can also be supplied.

It is also possible that competing values, for example urea, creatinine, lysc etc. from
the urine value measurement and blood analysis evaluation are detected and can be
corrected automatically by the calculation device. The calculation device can also
take into account differences occurring in the relation between individual measured
values and between these values, in calculating the optimised infusion value and
hence does not rely on measurement of absolute values. Also the calculation device

in calculating the infusion values, for example an infusion rate, can take into account



‘at | east one supply device to supply the respective nedi canents with the
common cal cul at ed nedi canent paraneters. Such a system advant ageously
al l ows nmeasured urine values to be taken into account in calculating the
medi cament paraneters of the nedicanents to be adm ni stered by the supply
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active substancefurosem de can be admnistered to the patient

aut onatheatalgtive/inmpartancef t he supply device as a function of the previously
measured urine and bl ood values. This allows an additional control of the
val ues neasured for optim sed adm nistration of the active substance and
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the infusion values, for exanple an infusion rate, can take into account 3
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and a connected second anal ysis device can be used to anal yse the urine
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are calcC from urerrent evi ce serv S to neasSure vital
val ues cafcutdted fainn ¢is. such as ECG EEG and simlar data and a connected

anal ysis device serves to analyse the vital values neasured. By neans of a
third cal cul ation device, third nedi canent paranmeters are cal cul ated on the
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opti mi sed conmon nedi canent paraneters in order to initiat he i nfusion

with the optimsed infusion rate.
Advantageously in an automated manner by means of a common calculation device,
the common medicament parameters can be calculated from the first, second and
third medicament parameters. This has the consequence that all medicament
parameters resulting from the calculated urine values, calculated blood values, fluid
balance values and vital values can be taken into account to calculate optimised
common medicament parameters in order to initiate the infusion with the optimised

infusion rate.



‘4 Advant ageously with the first neasurenent device, the patient's bl ood
val ues can al so be neasured which can, be anal ysed by the first analysis
devi ce and used by the first cal culati'on device to calculate the first

medi canment paraneters. Thus taking into account a | arge nunber of neasured
val ues, in particular taking into account the urine values, an automated
function of the conplete system and an associ ated nethod for adm ni stering
nmedi candvantsdeauisty With teolitstiedasuiementrdevite, thapafient'sthlodbd ealuespeet i ve

val ues, nedi cament paraneters and other data can take place automatically.
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of the measurenent device as well as further quality features. It is also
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met hod accor e Itnvention for adm nistration of nedicanents to a
patient, the follow ng steps are perfornmed: 5 neasurenent of urine val ues

of a patient's urine b t |least ope first nmeasyrenent device; analysis of
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adm ni stered to the respective patient on the basis of the neadasured urine
which can for example be one or more infusion pumps, these data are transferred by
means of a data protocol which contains the patient ID, the time the measurement
was taken, the time the specimens were taken, the identification of the measurement
device concerned, the quality class of the measurement device as well as further

quality features.

It'is also advantageous that the fluid balance takes place automatically and the
determination of eliminated fluids is not carried out by means of complicated
weighing techniques. Rather more, the quantity of all eliminated measurable fluids is
determined preferably automatically and the remaining fluids lost by the human body
are simulated by calculation. These eliminated fiuids are compared with the fluids
supplied in the form of liquid medicaments or nutrients which can easily be

determined.

In the method according to the invention for administration of medicaments to a

patient, the following steps are performed:



val ues anal ysed, by nmeans of at |east one first calculation device; and
supply of the respective nedi canent with cal cul ated common nedi canent
parameters by neans of at |east one supply device. According to a preferred
enbodi ment, in the nethod according to the invention a fluid bal ance of the
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cal cul ati on méasurenmampevied; f1 ui ds. Further advant ageous enbodi ments ari se
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drawing.

The only figure is a diagrammatic depiction of the system for administration of

medicaments according to one embodiment of the invention.

The system shown in this figure for the automated administration of medicaments
(for example active substances or drugs such as furosemide, insulin etc.) is an
automatic infusion system 1 with a multiplicity of infusion pumps for the treatment of

individual incorrectly set values within the body of the patient 2.

A patient 2 in intensive care thus according to reference numeral 3 receives from the
automated infusion system 1 medicaments with the associated infusion rates, where
applicable taking into account a change in medicament quantity, administration

period and further parameters.

The patient 2 in intensive care can be analysed in various aspects, as priority in his

urine values, by means of one or more measurement devices 4, 7, 8, or 9.



1n addition, the urine and secretion quantity val ues can be neasured,
preferably automatically, by neans of .a second neasurenent device 9. From
these, the urine quantity and secreti on quantity values are determ ned by
means of analysis device 10. By neans of a third neasurenent device 4,
preferably by neans of sensors, automatically vital paraneters such as ECG
and EEG values and sim |l ar values are determ ned which are analysed in a
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medi canent s and |IC]UI d nutrition according to the supply device 1. The

f ol | owiPFPBhyRlves (B8iatioN}t.0 such a fluid bal ance of infused fluids versus
elimnated fluids: Human beings are known to elimnate fluids in various
ways. Firstly, urine quantities and wound secretion quantities are

el i m ndthedblodd vhluesrarbshoeasascedding to refererade yuraeral @bt ect |y for patients in
intensive care. In addition to the directly neasurable fluids, there are
further fluids which can be established indirectly such as water vapour
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associ ated nutrients. By neans of cal cul ation device 13, on the basis of
the urine and/ or bl ood val ues neasured, the nedi canent paraneters and
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automatically vital parameters such as ECG and EEG values and similar values are

determined which are analysed in a third analysis device 5.

The analysed values from all analysis devices 5, 6 and 10 are transmitted preferably
automatically to a respective associated first, second and third calculatioh device 11,
12 and 13. The transfer takes place according to reference numerals 14, 21 and 22
by means of a data protocol which additionally comprises data such as the patient
identification numbers, the time the measurement was performed, the time the
specimen was taken, the identification of the respective measurement device, the

quality class of the measurement device and an allocated quality feature.

In the calculation device 11, a calculation is performed of the relevant medicament
parameters and nutrient parameters for the administration of medicaments and/or

nutrition with the infusion system 1. Here, for a fluid balance to be performed, a



The cal cul at ed nedi canent paraneters and nutrient paraneters are
transmtted according to reference nuperals 15, 16 and 17 to the infusion
system 1, hard-wired or wirelessly, preferably encrypted. On a change of
i nfusion rates of the infusions or respectively nedi canments and/ or
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physiological models taking into account the body surface area, body temperature

and similar.

With the calculation device 12, the second medicament parameters can be
calculated for the medicament to be administered by means of the infusion system 1

and where applicable associated nutrients.

-By means of calculation device 13, on the basis of the urine and/or blood values
measured, the medicament parameters and nutrient parameters can be calculated
for the medicaments and nutrients to be administered by means of the infusion

system 1.

The calculated medicament parameters and nutrient parameters are transmitted
according to reference numerals 15, 16 and 17 to the infusion system 1, hard-wired

or wirelessly, preferably encrypted.

On a change of infusion rates of the infusions or respectively medicaments and/or
nutrients to be administered, a feedback takes place to the calculation device 11, 12
and 13 according to reference numerals 18, 19 and 20 so that these changes can be
taken into account in the recalculation of medicament parameters and/or nutrient

parameters.



Li st of reference nuneral s 1l nfusion system 2Pati ent 3Medi canents 4Third
measur enent devi ce 5Third anal ysis deyi ce 6First anal ysis device 6aUrine
val ues 6bBl ood val ues 7First measurenent device in |aboratory 8First
measur enent device at intensive care unit

All calculation devices 11, 12 and 13 are combined within a common calculation

device.

By the way, also the urine values and blood values can be determined by means of a

measurement device 7 within a laboratory.

Insofar as competing values are measured by the different measurement devices,
the calculation devices 11, 12 and 13 can take these into account and apply a
corresponding correction, taking into account the weighting of the individual

measurement devices and the values measured therewith.

It is also conceivable that the calculation devices take into account the chronology of
measurements, the sequence of measurements and the quality of measurements in
determining the medicament parameters and/or nutrient parameters. Also relations
and differences of individually determined values in relation to each other and to
other values from other measurement devices are taken into account in determining

the medicament parameters and/or the nutrient parameters.

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

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



9Second neasurenent device 10Second anal ysis device 11First cal cul ation
devi ce 12Second cal cul ati on device 13Third cal cul ati on devi ce 14Transfer
val ues by neans of data protocol 15Transfer of medi cament and nutrient
paranmeters to the infusion system 16Transfer of medi canment and nutrient
parameters to.the infusion system 17Transfer of medi canent and nutrient
system 18Feedback to cal cul ati on device
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19Feedback to cal cul ati on devi ce
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11
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13
14
15
16
17
18
19
20
21
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Infusion system

Patient

Medicaments

Third measurement device

Third analysis device

First analysis device

Urine values

Blood values

First measurement device in laboratory

First measurement device at intensive care unit

Second measurement device

Second analysis device

First calculation device
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20Feedback to cal cul ati on device 21Transfer of values by neans of data
protocol 21Transfer of val ues by nea of data protocol 10 Cains 1.
System for adm nistration of nedicanments for a patient (2) conprising: at
| east one.first nmeasurenent device (7, 8) to neasure urine values of the
urine L.ﬁbsoatient (2); at least one first analysis device (6) to anal yse
the ne d urine values (6a); at least one first cal cul ation device (13)
to calculate first nedicanent paraneters of the nedicanents to be

adm nistered to the respective patient (2) on the basis of the neasured
urine Yal ueSysiem W@ﬁm‘@&@trat'ﬁﬁd’fﬁGQ'ﬁ%{Bﬁn rer 3 paRbient @é\‘FPE@”@W to supply

the respectve, ) pANSAL Sy UhLlefiRlPULaLET? B/ RO AEHRCAIE ol BriRLET S 2

System accor di'ng racterise as urine va ues (6a),
t he pH val ue, uhheqﬁla(na:tlemtc@)'ltent t he glucose content of the urine, the
nitrate content of the _urine, b||| ub| ontent of the urine, the

ket one contend! §ast ﬁBeGWtrﬁ!‘a'YSﬁ% BYES &9) Enthegneasided uring ValHESr t he

uri ne sedi mengg esul ts can be neasured W|th the first nmeasurenent device
(7, 8. 3. Sy t m according to claim1 or 2, characterised by a second
measur ement- davleast 00§ first cabadatian déréce]o‘afi’)ttbtqalanlﬂateﬁiirﬁenedibalmaat ed by the

patient (2) and ane@nnerhed sacand. A0 K8laanfkisa td e RapasRIsd thereto
patient (2) on the basis of the measured urine values analysed (6a); and
- at least one supply device (1) to supply the respective medicaments with

calculated common medicament parameters.

2. System according to claim 1, characterised in that as urine values (6a), the pH
value, the protein content, the glucose content of the urine, the nitrate content
of the urine, the bilirubin content of the urine, the ketone content of the urine,
the bacteria content of the urine and/or the urine sediment results can be

measured with the first measurement device (7, 8).

3. System according to claim 1 or 2, characterised by a second measurement
device (9) to measure the quantity of urine eliminated by the patient (2) and a
connected second analysis device (10) connected thereto to analyse the urine

quantity measured.

4. System according to claim 3, characterised in that also the quantity of
secretion eliminated from the wounds of the patient (2) can be measured with
the second measurement device (9) and analysed by the second analysis
device (10).

5. System according to claim 3 or 4, characterised by a second calculation
device (11) to calculate a fluid balance of the body of the patient (2) from the
quantity of fluids eliminated, such as the measured urine quantity analysed

and the measured secretion quantity analysed, and from the quantity of fluids



4. System according to claim3, characterised in that also the quantity of

secretion elimnated fromthe wounds qf the patient (2) can be neasured

wi th the second neasurenent device (91) and anal ysed by the second anal ysi s

device (10). 5. Systemaccording to claim3 or 4, characterised by a second

cal cul ati ong %L@I%S%Jc%lgs e sﬁ@)lpg?‘é ﬂ{}lﬁldggé&i}féﬂeh?é,%Qaeio%falgulfﬁe%%nﬂ’f the

patient (2) e quanti el[Tmnate such as the neasured

urine quant pedicméntigetametershe neasured secretion quantity anal ysed, and
fromthe quantity of fluids 11 supplied such as the supplied liquid
medi canments, and to cal cul ate second nedi canent paraneters. 6. System

accor dighd L@, 8l BEf%ﬁ}gg%%?;Bf"tﬂe bl éieliing CIBRAEGHRIAGEASEY b ol thirkd

measur efrent devi ce ure vital ues of tr e patient (2) such as
ECG EEG anthersoréraenidévice @) do andasurel vidal alajuse ssofdbeipatie 16(2) sooheést ed

thereto to analy the vital val ue asured. . 7. System accordjng to claim
6, charact eﬁ%ﬁ%@ and siyilgr éaﬁ%anaﬁn@ﬁ@é\? & gﬁ‘ﬁ%k %n@ﬁf%dt @%{?{Pr d

medi cament R?éﬁglyéé"iﬁe il BRIRaRESsrEql he neasured vital val ues anal ysed.
8. System according to claim 7, characterised by a common cal cul ati on

devi ce which cal cul ates the common nedi canent paraneters fromthe first,

second _and thiyd nedi canent par ters. .9, st I of the
prec edi7ﬁg c&gﬁ{ﬁ?? agﬁ%ﬁd}ﬂg t@rcf@ghg’i qrﬂétprlgﬁe% §¥@I tﬁ% %% gﬁ%%‘so q?%%\ﬁc%m)he
patient (2) t§asichrRteraasimedicaiidnt bagnhéterd ontiws basiswifithalmeasardd’yit) and
anal ysed by the first analysis device (6) and used by the first cal cul ation
devi ce (13) valyesdnalysede the first medi cament parameters. 10. Method for
adm ni stering nedicanments to a patient (2) with the foll ow ng steps:

measur enent of urine values of the urine the patient (2) by at |east one
first rgasuiygrh adevidirey (o7clai®) 7, characterised by a common calculation device

which calculates the common medicament parameters from the first, second

and third medicament parameters.

9. System according to any of the preceding claims, characterised in that also
blood values (6b) of the patient (2) can be measured with the first
measurement device (7, 8) and analysed by the first analysis device (6) and
used by the first calculation device (13) to calculate the first medicament

parameters.

10. Method for administering medicaments to a patient (2) with the following

steps:

- measurement of urine values of the urine the patient (2) by at least one first
measurement device (7, 8);

- analysis of the measured urine values (6a) by at least one first analysis
device (6); |

- calculation of first medicament parameters of the medicaments to be
administered to the respective patient (2) on the basis of the measured
urine values analysed (6a), by means of at least one first calculation device
(13); and

- supply of the respective medicaments with calculated common

medicament parameters by means of at least one supply device (1).



anal ysis of the neasured urine values (6a) by at |east one first analysis
device (6); calculation of first nedigcanent paraneters of the nedi canents
to be adm nistered to the respective]gatient'(Z) on the basis of the
measured urine val ues anal ysed (6a), by neans of at |east one first

cal cul ation device (13); and supply of the respective nedicanents with
cal cul ated common nedi canment paraneters by neans of at |east one supply

devi ce 141) . MetiZod addordaghodtidacty djhagaétensécﬂinmhwa fluithbalahee iof ¢tk body hat a

fluid bal ance of the body of the gatlent is cal cul at ed bK nmeasur ement
and cal cul aff be Rﬁ'eﬂh@)éﬁi catcHiated VI"&FP%%“@W@”F@E@G?MP”&HH @al cul ati on of
the suppli eglﬁlnléltéjc?ﬂuxds and measurement and calculation of the supplied fluids.



