©11141111111111111111 Systemfor determning treatnent-rel ated data for the
admini stration of drugs to patients to be treated taking into account

i nportant individual factors Description 5 The invention t\mﬂm\wwf
system for determning treatnment-related data for the adnlmm at

| east one drug to a patient to be treated with at |east one sarpiiong devi ce
for. conti nuous and successive renoval of quantities of-btood fromthe
patient in order to obtain a plurality of blood sanples, at |east one,
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val ues of the blood sanples taken and in order to obtain blood value

measur deatad takingintnac artant edividnaldfagietscul ati ng devi ce for cal cul ating
treatnment-rel ated data fron1the bl ood val ue measurement data sets and
optionally further data sets according to the preanble to Clains 1 and 8.
15Pat | ®&iption particul ar those who are in the intensive care ward, are
conventionally supplied with drugs and, if appropriate, artificial
nut?ition by neans of one or nore delivery devices, for exanple
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exanpl e be an Ins el'1very devi ce & respectively an 1nfusion punp by
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predetermnable level in reaction to 90 previously neasured bl ogd gl ucose
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| east one nutrition deliV ice to the blo strea can be given o the
patlp enbloodlvialuge of tl@rwocdiewmpé@ tatfent dnidsn bydee fo ebtein tldod hﬂye mleasu'rmmg dataed i n
a systemfor m nistr Qn o s and/.or nutritiona
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exanple in this case quantities, tinme intervals in which the deliveries are
to tak&lpmadeaandi®aternmittent delivery, etc., may be input as a basis for the
delivery of for exanple insulin which is then to take pl ace. 30 Such

i nputs of insulin values and thus of related drug paraneters are frequently
based @atiéhs iepaeIcuRACEose fwHogre Gh ithd TddnsBleafafe whlKaRtgcaieftitiall9lsu dﬂﬂféﬂi ously
ascertained blood values in this case. 5This delivery is preceded by taking
of a bMathddrygngnds if m@r&nq, I CIa] rdritidn Biyrmenrs @%@neecmmowetebg@iyt@mqg t he
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20  previously measured blood glucose value in the patient’s bloodstream. Likewise delivery

units for at least one nutritional value of nutrition delivered directly or indirectly by at least

one nutrition delivery device to the bloodstream can be given to the patient.

All delivery devices of this type, even if they are integrated in a system for administration of

25 drugs and/or nutritional values, have hitherto required the input by a doctor or .other clinical
staff of values on which the delivery by means of the delivery device is based and for
example in this case quantities, time intervals in which the deliveries are to take place,
intermittent delivery, etc., may be input as a basis for the delivery of for example insulin
which is then to take place.
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- necessitates the consideration of details about the concentration of the
active substance of the drug to be adninistered and about the type of

medi canent. Both in the indication of the concentration of the active
substance and in the input of the dosage unit and the conversion of these
values into the delivery rate, hitherto exclusively the nmain active
substances in the drug 15 have been taken into account. This is frequently
sufficient if solely or primarily one specific drug is to be adm nistered.
Al SO i-ButRipubASEin QIR valiedland AT raBRd Rt @phaslkfrOre tRGuEltybcad ostif f, I n
particular a doctor, are consulted. The infusion punp systenms used in this
connectekpericace of thecplisival statis@lingracpeurnt of previvhs ynaseertaizdl hinod nslugeimtbil cal
treatment. In this case the infusion punps have the characteristic of

cont i nfdtfs preci se dosage of the nedication in their delivery. In order to
achieve optim sed calibration of these punps in terns of dosage the punps
are integrated in a common organi sing system which usually includes a
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pr ecedi ng Bl 008 val Ue neasurenments taburated are archived as tabl’es :
manual IssafOwhb rhask bt mecdssarf aspaialing tknawlais asfStie nhpwf fubbitordr efytheaddivetyer s
for the current atglm'_n' stration of the drug only takes place in

consi dEFHCE-GHCBRS ﬁé“tJHT"%B“WHi ipegdenthen E%g)rﬁééts deliverie doctor or 30t he
clinical personnel respectively have reason to consult these lists or
tables. 3 Thus in the systens and the nethods used hitherto for

calieul at isqrossiblecthatginpear iafosicar surap thet inputapfeaitioagd aing i possiiie Howeetengethis of a
patient, neasured val ues. fr t he past _are not routinely. included.
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of at least one drug to a patient t0o be treated, which enabl es inproved
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treatmgnt-rel ate ata..including values fromthe.past, i.n particular in
ot + entoss s EpRL e A8 @b Y P et GG kO Tht BRabetive sibuPREL i e 1o o
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met hod by the features of C aim8. An essential aspect of theinvention
i s thatdrig syet keadmpinisgraed rvispiin ghis case erapiricpleydluesdandadasa fisis ofgheelinical

adm ni §{a¥tagli ;%‘tiSIlara&dclc‘?c?rsﬁre%gsuﬁitreh'g to a patient to be treated includes the
foll owng’ ’ )

The infusion pump systems used in this connection are frequently used in patients who need
20 intensive medical treatment. In this case the infusion pumps have the characteristic of
continuous precise dosage of the medication in their delivery. In order to achieve optimised
calibration of these pumps in terms of dosage the pumps are integrated in a common
organising system which usually includes a central control unit, operating unit and an alarm

unit.

During treatment or therapy of a patient respectively the blood values determined from the
preceding blood value measurements tabulated are archived as tables manually or in
electronic form, but an assessment of the drug parameters for the current administration of
the drug only takes place in consideration of the blood values from the past if the doctor or

30  the clinical personnel respectively have reason to consult these lists or tables.



+features: at |east one sanpling device for continuously and successively
taking quantities of blood fromthe patient in order to obtain a plurality
of bl ood sanpl es; at | east one, preferably several blood val ue
measuring device(s), in order to neasure 20bl ood val ues of the bl ood
sanpl es taken and to obtain bl ood val ue neasurenent data sets; a

cal.cul ating device for calculating treatnent-related data fromthe bl ood
val ue neasurenent data sets and optionally further data sets. 25At | east
one patlih@ntin tigd asashs hidthel lembid L& BORrONBr ChldBfich aF @%f@@r%@temﬁm ifier
concerning the tine of taking the blood sanple is assigned to each bl ood
sanpl e thgigpcatie Hatg| foidic rgptnenhehs patiamb meeaduencd velies fomobf pasdrannsratingly. By
neans of yaydq rst evaluation unit the calculating device for calculation of
the treatnment-rel ated data assigns at | east one individual weighting
factor, preferably a nunmerical factor, to each bl ood val ue neasurenent data
set with the sanme 30first identifier and a different second identifier in
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t he cal j i.0N . . \ :
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past. For this reason during the.treatnent ri od or _the observation, period
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succes phicntPbPad i3RARVE8are WAgy nuUnber 5 of bl ood sanples taken is
determ ned by the particular clinical synptons. Each bl ood sanple is

| adél | ed by neans of a labelling device with patient-related first
identifliers.and tine-rel ated cond identifiers. . This ma done for
exanpl I RRES dehEd GuBhRSREReiotan dShe Rt RiritnbEltal Qe bndn

t r ans pesaiof fied i efobl, fhafeatueR i Aldigm patient identification and a tine
stanp showing the tinme of blood sanpling is adhered to the outside of a
syringe which serves for 10take-up of the bl ood sanple. However, the
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15 the administration of at least one drug to a patient to be treated includes the following
features:
- at least one sampling device for continuously and successively taking quantities of
blood from the patient in order to obtain a plurality of blood samples;
- at least one, preferably several blood value measuring device(s), in order to measure
20 blood values of the blood samples taken and to obtain blood value measurement data
sets;
- a calculating device for calculating treatment-related data from the blood value

measurement data sets and optionally further data sets.

25 At least one patient-related first identifier and one time-related second identifier concerning
the time of taking the blood samplé 1s assigned to each blood sample and each blood value
measurement data set associated therewith. By means of a first evaluation unit the calculating
device for calculation of the treatment-related data assigns at least one individual weighting
factor, preferably a numerical factor, to each blood value measurement data set with the same

30  first identifier and a different second identifier in order to characterise a weighting of the

blood value measurement data in the calculation operation.



" respective neasuring device a blood val ue neasurenent data set is produced
fromthe neasured bl ood val ues of the /ol ood sanple and this is forwarded in
the formof a data set to 15 the cal cul ating device. This may be achieved
for exanple in that the barcode | abel and/or the data matrix code | abel are
read by neans of a barcode scanner and the first and second identifiers
det.erm ned thereby are assigned as electronic data to the respectively
produced bl ood val ue neasurenent data set after measurenent of the bl ood
val ues Sudl) SughteRsHib g BdRMtagebudly kel dcsburd vd nde6AIFthé BROE ivaiRE Sneafged €5 t hat
in the case where a plurality of measuring devices is used the particular
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associ ated, for exanple as electronic 5 data, wth the cal cul ating

devp ce takietup &f thobloed vabple- f or t he neasuring devices to be disposed within a
central |aboratory or on a ward within a hospital. Naturally, as an
alternative only one single neasuring device may be used for a patient in
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this device. 5 In addition to the point of time of blood sanpling, the
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t he ne%surenent 10 per. se, for exanple with regard to the accuracy, may be
used. TAGsMarFasedepiaBelodsiread inmems R fbrEode ssamenand s Bess ang seepnd
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blood value measurement data set after measurement of the blood values.

20 Such assignment of the first and second identifiers ensures that in the case where a plurality
of measuring devices is used the particular blood sample is appropriately labelled and thus

can be distinguished from the other blood samples.

In addition, a third identifier related to the measuring equipment and assigned to the
25  particular measuring device and a fourth identifier related to the measurement accuracy can
be assigned by means of an assigning device which is connected to each measuring device to
each blood value measurement data set as it passes from a measuring device to the
calculating device. The consequence of this is that the blood value measurement data set
which results from the particular blood sample includes, in addition to the first and second
30 identifier, the third identifier giving an identification number of the respective measuring
instrument and the fourth identifier giving the degree of accuracy of measurement of the

measuring device used. Such measuring devices can be associated, for example as electronic



-identification of the neasuring device, type of neasuring device as well as
a quality feature 15 of the neasurement and the neasured value itself
According to a preferred enbodi ment a conparison unit is disposed within
the cal culating device in order to conpare the bl ood values of different

bl ood val ue neasurenent data in a patient, and a differentiation unit is

di sposed within the calculating device in order to calculate the difference
bet ween the conpared bl ood val ues. This nakes it possible that not only
absol UtigayaitHese eflchiBgndBaGEY. 80isZ@nblioMe Ya! tHE freasRingSRUicEOto B&lkpdREI on of
the therapeutic data, but also differential values relative to blood val ues
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within the cal culating device for assignnment of each bl ood val ue
measurenent data set to patient-specific data sets which are stored in a
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i ncom ng neasurenent data or the bl ood val ue %Ea urenent data set

r eépecpervsel forepamplsavitleregasige thd accuday angebe wieilch is 6 al ready stored.
This may include the neasurenent results fromthe precedi ng bl ood val ue
nmeasurenent data sets of this patient. Further data, such as for exanple
speci alrh@eh aath prabeiitfrdrl 8nPat i m¥ashAng BSAEE th thebafcubiting @RYich bhhpMsdsO
certain drugs may optionally be included. The progression of the bl ood

val uesahiqaplethcoaitdbyies phrnatigntr weneleasigni Himenps measuaenent, timeThe spnpbee.val ues
may fo Lucose, val ue whicch serves as reference for .the dosage
or” ¢ he ARG & S e FRRCI R Bt Uit S S G R A LTS Bl e
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val ue neasurenent data set respectively with regard to the tine of taking
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nunerical factor, to characterise a weighting of val ue
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special nunerical factor in the calculation of the treatnent data, so that

during the entire course of treatnent from bl ood sanple to bl ood sanple a

ok 5 RS, 557 A Bl R e SR8 S ESF P
accounblodé Gan@ Medsyirdnient [8taSieb &L PMRRAL-sERI fTcUdad E@§ which are stored in a storage
unit of the calculating device and which also include blood value measurement data sets from
preceding measurements. Thus, after checking of a patient identification (first identifier)
upon input of the blood value measurement data set into the calculating device and after
30 checking of the second identifier in relation to the time of blood sampling with regard to
plausibility, this assigning unit makes it possible to assign the incoming measurement data or

the blood value measurement data set respectively to a patient-specific data set which is



- 250peration. A neasurenent time determning unit is preferably provided for
fixing the tinme of the next nmeasur ement taking into account of the previous
netering data. Thus, after the calculation of the treatnent data and as a
function of these treatnment data this neasurenent tine 30 determ ning
device can at the sane tine fix the tinme of the next neasurenent or the
next bl ood sanpling fromthe body of the patient respectively, wherein this
bl ood sanpling nmeasurenent can al so be automated. 7 Advantageously the

cal cul-airkaty §6MdC ThiBMaPenAedl thie ARshémRhOYdsERY Wit thel HEQIINRL bRBJ 3RAfedat a
whi ch are sent by nedical devices connected to the patient. The information

and dafzeaprgment dask a¢ip o6 thiepatisat. duthe dathrisnehseseios @xdnyplaspéaidlidstadls apowtp and
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cal cul pké@esstpesfahé Bldod Abluey hitRHe ishritaidi9ReMdctddia thic dakakent data and the
production of treatnent proposals and the neasurenent tines, these are

traﬁsnitteq together with the patient identification, that is to 10 say
the fi ik Bdg(%’]tvhlglleg Enagaﬂq.e%ﬁglet lbeeasg‘?&c%gg v%ﬁilg ru/}ln]::lh SEr/ed! gl gliel;e%lce ffglr met[ 0 one
or nore nedical devices, in particular 1 nfusion punps. R de I'very devi ce,

pr ef er dbbagead thenaslimtofpergdministepdavidded for this in order to deliver at

| east one drug to the patient with drug paraneters which are determ ned

fromthe treatnment-based data by the cal cul ati ng device. 15The delivery

devi ce A&rahtegﬁyahﬁﬁﬂbﬁ&l, R BFRE AL Ve LV EREGKS rdi B8 PRILLE VhuEELAhE Blood

identifier a
10 value measurement data set respectively with regard to the time of taking the blood samples

and the accuracy of measurement of the measuring device with a certain weighting factor
including the chronological blood value progression hitherto. Proposals for changing the
treatment are then calculated and likewise proposals for the administration of the drug and
therefore specific and previously defined relevant drug parameters are given.

15
According to a preferred embodiment, by means of a second evaluation unit at least one
individual weighting factor, preferably a numerical factor, to characterise a weighting of the
blood value measurement data in the calculation operation is assigned to each blood value
measurement data set with the same first identifier and a different fourth identifier. This

20  makes it possible for the accuracy of measurement of the reduced measuring device to be
taken into account with a special numerical factor in the calculation of the treatment data, so
that during the entire course of treatment from blood sample to blood sample a choice can be
made between individual measuring devices even if these have different levels of accuracy of

measurement. This is then taken into account accordingly in the subsequent calculation

8]
(%]

operation.

A measurement time determining unit is preferably provided for fixing the time of the next
measurement taking into account of the previous metering data. Thus, after the calculation of
the treatment data and as a function of these treatment data this measurement time
30  determining device can at the same time fix the time of the next measurement or the next
blood sampling from the body of the patient respectively, wherein this blood sampling

measurement can also be automated.



the-tinme-related identifier and, after successful checking, enables the

adm ni stration of drugs with the drug-paraneters determ ned fromthe
treatment data according to the newly cal cul ated treatnent and the next
recomrended nmeasurenment tinme. In addition or alternatively the treatnent
data in the formof the drug paraneters can al so be displayed on 20t he
del.ivery device. A nethod for determning treatnent-related data for the
adm nistration of at |east one drug to patients to be treated conprises the
foll owi ng steps: 25-continuously and successively taking quantities of

bl ood fromthe patient in order to obtain a plurality of blood sanples by
neans ofdvantageensty Bsecaleaipbing figvigevmaebe padisanalhygpiovisled wigh indernestionrandb| ood
sanpl es . r.ef veral bl.ood | ue
roaour 1y SEGn e RN LR doFRS! Ryl ! Rlloh PR RGPy Bt g

30- cal anhyafor egarhple denkndrupehdinitaad By b difuiibe pbinpeeld &l diag Peasistasaat dat a
sets and if appropriate further data by neans of at |east one
cal éul d0¥tnfreadpecRaranpieise algo -thgidrpgyef the cupgrti BrRtmenl 8F dhe frpesding

i denti ft%e%;emﬁ.{gor Dfertih -Cgﬂnggﬁﬂe%glggl?gogég}gﬁgﬁder concerning the tinme of

t aki ng od sanple 1s assigne ood sanpl e and each bl ood
val ue neasurenent data set associated therewth, and by neans of a first

evaluatjon pnit .the calcul atin evice for cal.cul ation of the

treat ne*hf?@rrdérmﬂaapg ﬂéf's‘%?"&ﬁ%‘%égtq @}nghed’ﬁ%‘f‘ic oP Q?Hlﬁﬁtfne@t REOPgRAls ARy thsct or |
pr ef er ahbabuRnlRHTBIeS, ahededft Bhnsrhite aSaEtR QAth MRl P NERBHEGIEDh, @at & et
with the sane first identifier and a different second identifier I n order

i n 16r deey the Gishidgotiber snd witheheysecomdyidshtifierainisligitadl foral treomeeerswpremedicdat a i n
t he cal(f:et\J,ICatiion agpceurlatlin%. By nmean f. an §SSi<§ni nig ayﬂt di sposed within
the cal CUIEPi APHEH T IHIF BAFPE fR JFVEYGdPAcq PreEtabXar dRSUMePEPRr Bd in a
st or ageréewitiéd @fr thiveinCatieoaddliter sleMh&omRNEuphb Ghe phisdt il 8eg frardenal ue
measurenent data sets from precedi ng neasurenents are assigned to each

bl ood agleangeigtearnies Aromythe freatatent-bysedwiatadyche ealewatng deyéns- unit di sposed
wi thin the cal cul ating device the bl ood val ues of
15  The delivery device or the insulin pump respectively checks the patient-related identifier and
the time-related identifier and, after successful checking, enables the administration of drugs
with the drug parameters determined from the treatment data according to the newly
calculated treatment and the next recommended measurement time. In addition or
alternatively the treatment data in the form of the drug parameters can also be displayed on

20  the delivery device.

A method for determining treatment-related data for the administration of at least one drug to

patients to be treated comprises the following steps:

25 - continuously and successively taking quantities of blood from the patient in order to
obtain a plurality of blood samples by means of at least one sampling device
- measuring blood values of the blood samples taken by means of at least one,
preferably several blood value measuring device(s) and obtaining blood value
measurement data sets; and
30 - calculating treatment-related data from the blood value measurement data sets and if
appropriate further data by means of at least one calculating device,

wherein



- 15 different blood val ue neasurenent data of a patient are conpared, and by
means of a differentiation unit dispoged within the calculating device the
di fference between the conpared bl ood values is calculated. In addition, a
third identifier related to the neasuring equi pnment being assigned to the
20 particul ar nmeasuring device and a fourth identifier related to the
measur enment accuracy are assigned by neans of an assigning device, which is
connected to each neasuring device, to each bl ood val ue neasurenent data

set. Fuktdaef orrdyarhageaus fiehadiifenhsd 8h& inRpRBet scebfMdehgfisulpteinnat e
cl ai ms. Advant ages and expedi ent features can be seen in the foll ow ng

descri k¢ Bmejaf talgng thechloes samplk it Aesighed ip aeh bload siraplgrandi eagle bloodgiatue 1
h j i ew- ti t i.n o.the i.nyention;
30 s o SRR, Ga 'Sl Wtothalla MO0 48 BYIEM 0P Okl BB RN R, Ohe

i nvent icaliculatih§ dedtatdrsalcufhtion dli¢heStysitentaeRasddiangadsipnt BelchstvmBtihdinidugl Shown
in Figure 1 in_a schepatic overvjew of one enbodi nent of the invention. A
pat PentWelghties 3etop piaisradly 4 numarisalefsiogetoceach birdyvane ameasusment datasst

nunber of, BlQode FaURh&GS AN &Ll b g&tt Eéé&ﬂh fi&@m?.@; ineHer ) otéJri]kg té?ﬂ%ﬁ&eﬁ’ge the

treatnment period. This is shown e two references ter these
bl ood sampglesngarféhSblakémalubecasuremegit\data ia the cabciddtampperutioa. pat i ent

i dentification which corresponds to the first and second identifier. The
bl ood sanples taken are transferred to N neasuring devices 4, 5 in order to

measur g,oheadk ¥edi! SssiBASUERMBRpo A Rithih Thd B&@mﬁ@%g@g&@ﬁé&; hedrdeMt.ces 4,

S with a pre-defined 10 accuracy of neasurenent an suring device
i delfit i fsets athiignangstrsed insg forigomnit oAtheeqal qubrtingsizsicr iand whésh desinthade biwesisur ed

he bl | duced.. i ve bl oad val t
dat a sopvetirsgnBBteE ¥s MRBCR R PR lf Rt e G TR e

st anp Gfieabitempat dsehieti dentifier originating fromthe respective bl ood
sanple and with an 15 identifier relating to the accuracy of neasurenent
of the measuring device and, if appropriate, an identifier relating to the

indiviqﬁa! [ L Ce. h h erences nd 7. .this.is

then forwar edgiftj% C%B%%%ﬁ@%@c%%ﬁ?%@%&% %aé&@zgt%n r ¢ zlﬁectgF g’tl?oéinv%]fles of

t r eat meliffered@t Bloas vahepaseshrstatntedata of a patient are compared, and by means of a
differentiation unit disposed within the calculating device the difference between the

compared blood values is calculated.

In addition, a third identifier related to the measuring equipment being assigned to the
20  particular measuring device and a fourth identifier related to the measurement accuracy are
assigned by means of an assigning device, which is connected to each measuring device, to
each blood value measurement data set. Further advantageous embodiments are apparent

from the subordinate claims.

25  Advantages and expedient features can be seen in the following description in conjunction

with the drawings. In the drawings:
Figure 1 shows a schematic overview of the entire system according to the invention;

30  Figure 2 shows a schematic representation of the system according to the invention with

details.



- 20Thi s cal culating device 9 is disposed within a comobn data transm ssion
network 8, wherein the transm ssion ofy the neasured values is preferably
carried out by wireless neans, for exanple by wireless LAN, or also by
wired nmeans. A type of locating device 11 is also provided within the data
transm ssion network and which 25 serves to |ocate the particular infusion
punp for admnistration of drugs to the specific patient 1 fromwhomthe

bl ood sanpl e has been taken. For this purpose the |ocating device 11 can
use t herheaybtemngdbidigdtopdt ierhtibtl @WhofnCiat Figire UL §chefmatibeveétetey 6T bad
treatnent data, which also include the patient identification nunber and a
time steampediment SHoWp inyentine Acpaticahd eis 1for exgmple inraminienstvedeara vearé aflfen
transm a r e ' 2t i t he
pat 1 ent e Rpd SO o SRR P R 1 S Bifert B RO EDRE oo
may f ortreavaenpiperidie Tis isshonvh bypheivo reférerddes 2i andBs iAdter hedp bloddsayphls see be
any ot her type of nedical device for adm nistration of drugs. SWthin this
i nf dsi dRKSHURDY a5 Vel Y HMeskRIaR anda petig ideniifisationywhicd qomresrapds to the first

i denti fj,gatiQR iqusmper takes place again in order to establish that the
transmtted treatnent data are al so securely assigned as nedication 14 to
this patient 1. Likew se the conversion of the treatnent values into a

speci al i cation, at is to say, for. exanple dru araneters, takes
e THSFGT SBblen R e HaGPatH o oPr e S s PmdaReaTan (o ghu er
detai | yighPvaed &BIdremERRIES ARIREI A% R ilclsuMHgCdbviles 4t RewRRAEpre defined

equi valent are at least partially provided with the sanme references.
patli0entacqura¢idelimensurepicobehdamgiunig e slavice dentitifatiopmugibeniteshewns| y by neans
of bl ood 15sanpling devices 17, 18, 19 and 20. These bl ood sanpling devices
produce a bl ood sanple which is provided in each case with the patient

i dent i fAR@tth©menmiBg dedides Baviel MBastiedTRe BidoE WamBoWsd Whprbiecellagespesave! i ng
took plb?go% va%l(l)e measurement data set, this blood value measurement data set is provided with the
time stamp of the patient identifier originating from the respective blood sample and with an
15  identifier relating to the accuracy of measurement of the measuring device and, if
appropriate, an identifier relating to the individual measuring device. As shown by the

references 6 and 7, this is then forwarded to a common calculating device 9 for calculation of

treatment data as proposed values.

20  This calculating device 9 is disposed within a common data transmission network 8, wherein
the transmission of the measured values is preferably carried out by wireless means, for

example by wireless LAN, or also by wired means.

A type of locating device 11 is also provided within the data transmission network and which
25  serves to locate the particular infusion pump for administration of drugs to the specific patient
1 from whom the blood sample has been taken. For this purpose the locating device 11 can
use the co-transmitted patient identification number of the determined treatment data, which

also include the patient identification number and a time stamp, as shown by the reference 10.

30  The treatment data are then transmitted as proposed values according to reference 12 together
with the patient identification number and the time stamp to the infusion pump which may for

example be an insulin pump.



- The bl ood sanples are then sent to neasuring device 4, 5, 15 and 16 with to
some extent different accuracy values;in the neasuring and with different
qual ity values. These neasuring instrunents 4, 5, 15 and 16 can be used for
determ nation of the same or different blood values. 25 In the

determ nation of blood values which are the sane, the use of a plurality of
measuri ng devices nay serve to conpare the neasured val ue with one another
and thus nmonitoring of the correctness of the nmeasured bl ood val ues takes
pl ace.- I n the case of successive neasurenent of the blood val ues, the

di fferent nmeasuring devices may be used so that the 30Opatient's blood

val ues ldgrniysionguin &3 may dpe perenothedups shmedical daviee farradminisaatioreefs ur ed
val ues , 21b, 21c and 21d together with the patient identification
nunber arfd the time stanp with an identifier relating to the accuracy of
measur enent of the neasuring device and/or the quality of the neasuring
device _as well as the identificatjon nunber of the neasuring device are
assP gnddthin: Bisnindysios BIYR; WS \yvatioa of1thetHae stammaprd yhepatienp idesifigaliqne
Measur §RMEr faka pykl %Qam\aeorag% &@gb%ﬁﬂtmqh@mnm& R rh&ht %%&hareaﬁs% by

t he measuring devices 4, 5, are then received in a calculating

devi ce SQ@lrtiy appgred asfrneihcraeloell\éiltn@uupattenm LikewiFh¢he epwiessiangofithé tre@iesends
all the P neasuqe nt datﬁ E g a cen g control 3, 10whi ch
by neané u8? 0 ¢ Sl WA GRHER-dRAtIR [ S 4O AMPLE Iy g PSR glf'ﬁs Pi?gf ®of the
time stanp, that is to say of the sanpling tinme, relating to the particul ar
bl ood val ue neasurenent data set. The first evaluation unit 26 then sends a
corlp espagide g seerss ke isptiern arccondingatk the inveatiewrinrgkatenidetad3in Thehemitight i ng

W th re ard GoMr acy. of the measur vice which S supplie 5 the
bl ood Satenlael fahaicfae e sFF S PP et B el oo Bl Ein i
evaluakmﬁanﬁathQY. As soon such a weighting factor or nunerical factor
respectively has been fixed by the evaluation unit 27 this is comruni cated
to the control unit 33. After checking of the patient identification and
the t | L bi L 4 th
i ncom ngpgtltl oog ({er e%eﬁgéljdr gér{"lté%l%nga gl{cgg%%avt%gj p Igségﬂa %’(Eauﬁﬁ' bgem Q%f Oéi set
whiigh Bﬁhbb@§&mﬁh&ldehSéanﬂzﬂreatnent hitherto and is stored mnthln a
storage unit 25. This patient-related data set is |likew se used in order to
establish the evaluation factors by neans of the first evaluation unit.
25In a gglgge;@ebé Unpiitd ddEesYRbURR 61058 SarlpRGAHLNS PHoORMA YR HG: JRASHEETEN
the patient identification number and a time stamp which shows when the blood sampling

took place.

20
The blood samples are then sent to measuring device 4, 5, 15 and 16 with to some extent
different accuracy values in the measuring and with different quality values. These measuring
instruments 4, 5, 15 and 16 can be used for determination of the same or different blood
values.

25

In the determination of blood values which are the same, the use of a plurality of measuring
devices may serve to compare the measured value with one another and thus monitoring of
the correctness of the measured blood values takes place. In the case of successive
measurement of the blood values, the different measuring devices may be used so that the

30  patient’s blood values can be measured at different locations.



- conpared with the bl ood values of the current blood val ue neasurenent data
sets in order, if appropriate, to estaplish differences between these bl ood
val ues by neans of a differentiation unit 29. Differences which are

est abli shed are sent back to the control unit 33 to take account of such
differences and for calculation of relations in order to performthe

cal.cul ation not 30only with absolute blood values but also with relations
and differences with respect to the neasured precedi ng bl ood values. 12

Af ter -qak puttidtila®headurtd Qalhéc2taTR B, Xataadi2g d ¢osaee tvath the Petidnt iRnAficdthm next
measurenent is determ ned and recommended in the formof a display in a

neasur PHGLENNAABE Sme siamap Witk an Blentifie relating tqitepcomrenhobmeasureatenavhtheabl e

d | cul-at i ' I . :
cormon 1 Pang Safid i 6 GNEL bR Beri Ut Uont WM, o
t r eat maninbeadfxhe areakuraiy dwickednt adshpred veicHic ah askeping dedce DhiThe plagiiieofan

i nsulin punp, The insulin punp determnes fromthe treatnent data inter
al i & dPlRgdpatugiesasyemest dath whighhaye besmdstemingd andemeasarpdiig eaghyrage Bethet hen

to admpni, st dd¥fces2SY! 15, 18 afdheh RELBiR B cat 15‘1%%‘ :P@J?Hee h&akiopn to
t he patlgnt f.fﬁﬁf tﬁe’#ehtu?es gﬁscg%sed in“The a |cat?%§?g%cun§nts are
cl ai nedecasigswen?i.al to the invention in so far as they are individually or
i n conmbi nati on novel over the prior art. List of references lpatient 5

2bl ood sanpl e 3bl ood sanpl e 4bl ood val ue neasuring device
The receiving unit 23 sends all the blood measurement data sets to a central control unit 33,

10 which by means of a first evaluation unit 26 carries out the weighting of the time stamp, that

is to say of the sampling time, relating to the particular blood value measurement data set.

The first evaluation unit 26 then sends a corresponding evaluation factor back to the control
unit 33. The weighting with regard to accuracy of the measuring device which has supplied
15 the blood value measurement data set is established by means of a second evaluation unit 27.
As soon such a weighting factor or numerical factor respectively has been fixed by the

evaluation unit 27 this is communicated to the control unit 33.

After checking of the patient identification and the time stamp for plausibility, an assigning
20  unit 24 assigns the incoming blood value measurement data sets to a patient-specific data set
which reflects the course of treatment hitherto and is stored within a storage unit 25. This
patient-related data set is likewise used in order to establish the evaluation factors by means

of the first evaluation unit.

25 In a comparison unit the values of the preceding blood value measurement data sets are
compared with the blood values of the current blood value measurement data sets in order, if
appropriate, to establish differences between these blood values by means of a differentiation
unit 29. Differences which are established are sent back to the control unit 33 to take account
of such differences and for calculation of relations in order to perform the calculation not

30 only with absolute blood values but also with relations and differences with respect to the

measured preceding blood values.



- 5bl ood val ue neasuring device 6bl ood val ue nmeasurenent data sets 107bl ood
val ue neasurenent data sets 8data traTgnission networ k 9cal cul ati ng devi ce
10proposed val ue 11l ocati ng devi ce 1512proposed val ue 13delivery unit
14drug 15bl ood val ue neasuring devi ce 16bl ood val ue nmeasuri ng device
2017sanpl i ng device 18sanpling device 19sanpling device 20sanpling device

-After calculation of the treatment data is completed, the time of the next measurement is

determined and recommended in the form of a display in a measuring and determining unit
30.

5  All the data which are then available as treatment data after calculation is completed are
transferred to a common transmission unit 31 from the control unit 33 in order that these
treatment data can then be sent to a medical device 32, which may be an insulin pump. The
insulin pump determines from the treatment data infer alia drug parameters for the
administration of the insulin, in order then to administer the insulin in the form of the

10  recommended medication to the patient 1.

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

invention in so far as they are individually or in combination novel over the prior art.



+ 21assi gni ng devi ce 2521a-d bl ood val ue neasurenent data sets 22cal cul ating
devi ce 23receiving unit 24assigni ng ugit 25st orage unit 3026eval uation unit
27eval uation unit 28conpari son unit 29di fferentiati on determ ning unit
30measurenent tinme determning unit 31ltransm ssion unit 32delivery unit
533control wunit

List of references

1 patient
5 2 blood sample
3 blood sample
4 blood value measuring device
5 blood value measuring device
6 blood value measurement data sets
10 7 blood value measurement data sets
8 data transmission network
9 calculating device
10 proposed value
11 locating device
15 12 proposed value
13 delivery unit
14 drug
15 blood value measuring device
16 blood value measuring device
20 17 sampling device
18 sampling device
19 sampling device
20 sampling device
21 assigning device
25  2la-d blood value measurement data sets
22 calculating device
23 receiving unit
24 assigning unit
25 storage unit
30 26 evaluation unit
27 evaluation unit

28 comparison unit



-Clainms 1. Systemfor determning treatnment-related data for the _

adm ni stration of at |east one drug to, a patient (1) to be treated,
conprising: 5-at |east one sanpling device (17-20) for continuously and
successively taking quantities of blood fromthe patient (1) in order to
obtain a plurality of blood sanples (2, 3; 17-20); at |east one,
preferably several blood val ue neasuring device(s) (4,5, 15,16), in order
to measure bl ood val ues of the blood sanples (2, 3; 17-20) taken and to
obt ai n 2ol oodhifkBheatisRnREMIEAEMIt data sets (6, 7; 2la-d); at l|east one
calculating device (22; 9) for calculating treatnent-related data fromthe
bl ood A&l ue mesasigmeneime defesmisinesints, 7; 2l1a-d) and optionally further

dat a, gﬂara hgriﬁp% %ﬂﬁthat at | east one patient-related first identifier
and on€ time-Terated Second identifier concerning the point of time of

t aki ng 32he kieticetysanpl e (2, 3; 17-20) is assigned to 15 each bl ood sanple
(2, 3; 17-20) and each bl ood val ue neasurenent data set (6, 7; 2la-d)
asséci aPed t9eeteldnith, and by neans of a first evaluation unit (26) the

cal culating device (22: 9) for calculation of the treatnent-rel ated data
assigns at |east one individual weighting factor, preferably a nuneri cal
factor, to each bl ood val ue neasurenent data set (6, 7; 2la-d) with the
same first identifier and a different second identifier in order to
characterise a 20wei ghting of the blood val ue neasurenent data (6, 7;
2la-d) in the calculation operation. 2. Systemas clainmed in Claiml,
characterised by a conparison unit (28) disposed within the cal cul ating
device (22) in order to conpare the blood values of different blood val ue
measur enent data sets (6, 7; 2la-d) of a patient (1), and a differentiation
unit (29) 25disposed within the calculating device (22) in order to
calculate the difference between the conpared bl ood val ues.



- 3. Systemas clained in Caim1 or 2, characterised by an assigning, unit
(24) disposed within the calcul ating vice (22) for assignnent of each
bl ood val ue neasurenent data set 30 (6, 7; 2la-d) to patient-specific data
sets which are stored in a storage unit (25) of the cal culating device (22)
and which al so include bl ood val ue nmeasurenment data sets from precedi ng
nmeasurenents. 16 4. Systemas claimed in one of the preceding clains,
characterised by an assigning device (21) which is connected to each
measur.iqiginglevi ce (4, 5, 15, 16) in order to assign a third identifier
related to the measuring equi pnent. being assigned to the particul ar
nmeasuring 5devices (4, 5, 15, 16) and a fourth identifier related to the
Syat om e oi el R el o RRR IR AR R AR SRt R O
(27) 1 nirog thet pdtientad $tope tﬁéatddeaﬁihplﬁﬁiﬁgl ndi vi dual wei ghting factor,
preferably a nunerical factor, Q characterising a melghtlng of the
bl 0dd val ue aﬁe‘ﬁ%r‘éﬁe?ﬁmlﬂ%adifﬂc? r{é7 89} dor seperoyplyr ard sHeqessisey htakingod
G for ont 1 COPTR S denpef riort bFfboidt) b bie OB o phirat ol °
pr ecedi ng cKaJhﬁJJKMaracterlsed by a 15 neasurenent tinme determning unit

t
o of hi 0, BRI b AT e et dav s B ity
7. System aso ¢lburedldod vaiks Qﬁ%eq;lo&dqﬁanﬂﬂ@sc(@d'jnm 8 PaliEh arfk @I Aedifblovgd by a
delivery device (13; 32), preferably an insulin punp, to deliver at |east
oneodr ug (14¢hmom?ﬁﬁﬁmamiéﬁ@561ﬁ5Zbﬁl%ﬁ)drug paranmeters which are

determned fr n1the t the calcul ati devi ce (22).
5" Wt o o TSy A IR Asiehia: S P B e it res e i it Somafheon b
at | east onejsbduigihiednérstinefndats dots {60 7021 L d)edideftiokARPHEE Gt he fol | owi ng
steps: continuously and successively taking quantities of bl ood from the

pat i entcharpyteripedomndtlpt Eﬂde@bpa@ pagensirelpted i firgt Wentiiescadsenepiiner¢lated 3econd- 30)
b
v;l Uggqa?n?&fﬁﬁg%ric%%? gstgngf)ﬁl?n?bﬁl@:g)f gz%.}rllgg%) (bzi'o )Tg)le % l%ﬁfurds%}%ég{ Ogne,

pr efser ajatly brodeampldd(20ad 17a0y andRadbiodd Vdmel Iﬁeisa}en{efiu data s&9,4,6); AnRd)
obt ai ni n
asgociated therewith, and by means of a first evaluation unit (26) the calculating device (22;

9) for calculation of the treatment-related data assigns at least one individual weighting
factor, preferably a numerical factor, to each blood value measurement data set (6, 7; 21a-d)
with the same first identifier and a different second identifier in order to characterise a

20  weighting of the blood value measurement data (6, 7; 21a-d) in the calculation operation.

2. System as claimed in Claim 1, characterised by a comparison unit (28) disposed
within the calculating device (22) in order to compare the blood values of different blood
value measurement data sets (6, 7; 21a-d) of a patient (1), and a differentiation unit (29)
25 disposed within the calculating device (22) in order to calculate the difference between the

compared blood values.

3. System as claimed in Claim 1 or 2, characterised by an assigning unit (24) disposed
within the calculating device (22) for assignment of each blood value measurement data set
30 . (6, 7; 21a-d) to patient-specific data sets which are stored in a storage unit (25) of the
calculating device (22) and which also include blood value measurement data sets from

preceding measurements.



- 30bl ood val ue neasurenent data sets (6, 7; 2la-d); 17 calculating
treatment-rel ated data fromthe bl ood,yal ue nmeasurenment data sets (6, 7,
2la-d) and if appropriate further data by neans of at |east one cal cul ating
device (22; 9), characterised in that at |east one patient-related first
identifier and one tinme-related second 5 identifier concerning the point
of time of taking the blood sanple (2, 3; 17-20) is assigned to each bl ood
sanple (2, 3; 17-20) and each bl ood val ue neasurenent data set (6, 7;
2la-d). associated therewith, and by neans of a first evaluation unit (26)
the cal cul ating device (22; 9) for calculation of the treatnent-rel ated

dat a adsi gnysiem éa§{ana% i waE vafdthal Prorediie Flagns: aﬁél@@ptenwcbbéra@bwl@mg

nuner i t t d)
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2la-d) in the calcul ation .. Method as clained in Caim8,
chafactdéricselthih 1Phdfp) By ?refghréh 6¢en&ﬁea§f§iﬂ5% ith e PReRsYrem§nt ficewaew & §A%hhi n

t he cam%g$ﬁﬂﬁghgggﬁﬁﬁm(gggsaaghp@} specific data sets which are stored in
15 a storage unit (25) of the cal culating device (22) and which al so

i ncl ude bl ood val ue neasurenent data sets from precedi ng neasurenents are

assigned to egach bl renent ata set (6, 7, 2la-d).. 1
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bl ood val ues of different bl ood value nmeasurement data sets (6, 7; 2la-d)

of 18 p@har@menélmg aamglmta@@frtéd blandovabye mreasuseradnt dadi lflftbfr eadt:mlamcpmapqyatuqn (29)
dISpOS cul ati devi,ce he di we
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d ai ns fGudlDideiti@éract eri sed in that by neans of an aSS|gn|ng device (21)
which is connected to each neasuring device (4, 5, 15, 16) and by which a
third identifier related to the neasuring equi pnment and assigned to the
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first identifier and a

7. System as claimed in any one of the preceding claims, characterised by a delivery
device (13; 32), preferably an insulin pump, to deliver at least one drug (14) to the patient (1)
20  with drug parameters which are determined from the treatment-related data by the calculating

device (22).

8. Method for determining treatment-related data for the administration of at least one

drug to a patient (1) to be treated, comprising the following steps:

|88
(]

- continuously and successively taking quantities of blood from the patient (1) in order
to obtain a plurality of blood samples (2, 3; 17-20) by means of at least one sampling
device (17-20);

- measuring blood values of the blood samples (2, 3; 17-20) taken by means of at least
one, preferably several blood value measuring device(s) (4, 5, 15,16) and obtaining

30 blood value measurement data sets (6, 7; 21a-d);



+ 18 -different fourth identifier in order to characterise a weighting of the
bl ood val ue neasurenent data in the cg culation operation. 19 Key to
drawings: Figure 1 1patient 2sanple N (tine stanp Patl D) 53sanple 1 (tine
stanp, PatlD) 4neasuring device Nwth defined accuracy 5nmeasuring device 1
wi th defined accuracy 6neasured value N (time stanp, PatlD), accuracy)
7measured value 1 (tinme stanp, PatlD), accuracy) 108data transm ssion

net wor k 9cal cul ati on of proposed val ues 10proposed val ue (tinme stanp,

Pat | D) -11| oggltulefin@ireithentRitiéPliate fronP RBloGd $hlg0 attabiBelnb@ didd iseRl(6DY; neans

of PatlD 21la-d) and if appropriate further data by means of at least one calculating device (22;
9),

characterised in that at least one patient-related first identifier and one time-related second
5  identifier concerning the point of time of taking the blood sample (2, 3; 17-20) is assigned to
each blood sample (2, 3; 17-20) and each blood value measurement data set (6, 7; 21a-d)
associated therewith, and by means of a first evaluation unit (26) the calculating device (22;
9) for calculation of the treatment-related data assigns at least one individual weighting
factor, preferably a numerical factor, to each blood value measurement data set (6, 7; 21a-d)

10  with the same first identifier and a different second identifier in order to characterise a

weighting of the blood value measurement data (6, 7; 21a-d) in the calculation operation.

9. Method as claimed in Claim 8, characterised in that by means of an assigning unit
(24) disposed within the calculating device (22) patient-specific data sets which are stored in
15 a storage unit (25) of the calculating device (22) and which also include blood value
measurement data sets from preceding measurements are assigned to each blood value

measurement data set (6, 7; 21a-d).

10.  Method as claimed in Claim 8 or 9, characterised in that by means of a comparison
20 unit (28) disposed within the calculating device (22) the blood values of different blood value
measurement data sets (6, 7; 21a-d) of a patient (1) are compared, and by means of a
differentiation unit (29) disposed within the calculating device (22) the difference between

the compared blood values is calculated.
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11. Method as claimed in any one of Claims 8-10, characterised in that by means of an
assigning device (21) which is connected to each measuring device (4, 5, 15, 16) and by
which a third identifier related to the measuring equipment and assigned to the particular
measuring devices (4, 5, 15, 16) and a fourth identifier related to the measurement accuracy is
assigned to each blood value measurement data set (21a-d), and that by means of a second
30  evaluation unit (27) at least one individual weighting factor, preferably a numerical factor, is

assigned to each blood value measurement data set (21a-d) with the same first identifier and a
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data in the calculation operation.



- 3021dneasured val ue n, accuracy, quality, tinme stanp 32nedi cal instrunent
lpati ent

10

20

30

19

- Key to drawings:

Figure 1

1 patient

2 sample N (time stamp PatID)

3 sample 1 (time stamp, PatID)

4 measuring device N with defined accuracy

5 measuring device 1 with defined accuracy

6 measured value N (time stamp, PatID), accuracy)

7 measured value 1 (time stamp, PatID), accuracy)

8 data transmission network

9 calculation of proposed values

10 proposed value (time stamp, PatID)

11 location of the medical equipment assigned to the patient by means of PatID

12 proposed value (time stamp, PatiD)

13 medical instrument, evaluation of time stamp and PatID, conversion of proposed
value into change to medication

Figure 2

1 patient

17 sample 1, time stamp

18 sample 2, time stamp

19 sample 3, time stamp

20 sample n, time stamp

4 measuring instrument 1

5 measuring instrument 2

15 measuring instrument 3

16 measuring instrument n

2la  measured value 1, accuracy, quality, time stamp

21b  measured value 2, accuracy, quality, time stamp

21c  measured value 3, accuracy, quality, time stamp

21d  measured value n, accuracy, quality, time stamp

32 medical instrument

1 patient
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