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The i nvention concerns a system and a nethod for noni tormmmm {M one
bl ood paranmeter of the blood of a preslpecified patient, w1t Ss

device to create an access to the patient's blood, an extracPf'é¥ device to
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Conventionally patients, in particular in intensive treatment units, are supplied with
medicaments and where applicable synthetic nutrition by means of one or more
supply devices, for example intravenously or by means of a gastric probe. For
example the supply device can be an insulin supply device or an infusion pump
which maintains the insulin value present in the patient's blood circulation at a
prespecifiable level in response to a previously measured blood glucose value in the
patient's blood circulation. Also supply devices for at least one nutrient of nutrition
supplied to the blood circulation directly or indirectly via at least one nutrition supply

device can be administered to the patient.

All such supply devices, also when integrated into a system for administering
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. Here, for example, quantity values, time intervals at which the supply
should be made, intermittent supply etc. are entered as the basis for subsequent

supply of for example insulin.
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"2 THis supply is preceded by the manual taking of a blood sanple fromthe
patient, which requires the interventi,on of clinical personnel. Also
further clinical personnel is require& wi th the necessary professional
know edge of the input function of the supply device, such as the infusion
punp, in‘order to subsequently performthe supply. Such an extraction of

bl ood by the clinical personnel has the di sadvantage that bl ood sanpl es
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obj ect SHBPlycRHED & Gras}r%Cﬁen § olags b ihe sliical derspnse Bﬁséfl‘%fjW\a@V%tégSy t he
met hod ¢+t i ; j ion is
That 1 e o e ped Thig SRR PRt oibg8 <eMIRL Bl oo
of a prespecilicatedtat thermatiant, iwhédreirf ib Mustibegallen inte sccauntabaklsisodevi ce to
create_an,access to th atient's, .bl ood through the skin; .an extraction
devi cod BB Iees oty et nskiBicRpmbR o8t 2iarod Tuist ot B seriblisood
anal yskgnfl@iddhe vhRaig patiets. used for a nultiplicity of blood sanples from
various patients to analyse the blood sanple with regard to prespecifiable

bl ood paraneters; a first cal cul ati on device for cal cul ati ng nedi canent
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" bar cdlis SRR 2o B s SRt AR RS GRS O baE Hr e BY el f or
or is ith'tABIOMNASS of dlBinPDder to then allocate this to the extraction

devi ce.

The core concept of the invention is that in a system for monitoring at least one
blood parameter of the blood of a prespecified patient with the following devices:

- an access device to create an access to the patient's blood through the skin;

- an extraction device for extracting a blood quantity to obtain a blood sample;

- ablood analysis device that can be used for a multiplicity of blood samples
from various patients to analyse the blood sample with regard to
prespecifiable blood parameters;

- afirst calculation device for calculating medicament parameters of a
medicament to be administered to the patient on the basis of the parameters
determined from the blood analysed; and

- a supply device to supply the medicament with the calculated medicament
parameters;

an allocation is made directly after extraction of the blood quantity and before its
supp'ly to the blood analysis device, namely between the blood sample and at least

one identification element with personal and treatment-related data in order to



"As Bl ood anal ysis devices are frequently used centrally for a multiplicity
of widely varying blood sanples fromdifferent patients, in principle there
is a risk of confusing blood sanples on delivery fromthe point of

extraction of the blood quantity fromthe human body or the patient to the

i nput or.’ I f t .l e to the, blood.anal ysis devige. This can
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i n thedblkiced anal ysis device by neans of a determ nation or calcul ation
device such as for exanple a PC with an input keyboard or a PC with
connected read device for a barcode scanner, and conpared with the data
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'5 ThHe bl ood anal ysis device is connected with the first cal cul ati on device

and this is connected with the suppl y4devi ce for the supply of nedicanment
such that a data transfer can take place. This can be both hard-w red and

wirel ess. Thus the various devices can be arranged at different places and
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a nethod for nonitoring at | east one bl ood paraneter of the blood of a

prespe€PPi@iBipati ent and for administration of a nedicanent to the patient,
to provide the follow ng sequence of steps according to the invention,
wherein the bl ood paraneter to be determ ned can be glucose and the
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blood extraction to be performed, the name of the patient and the medicament, the

medicament dose to bé administered, and similar data.

The bilood parameters to be determined of the blood to be analysed however can
contain glucose values, pH values, coagulation factors of the blood and further biood
gas data such as for example CO; values, PO, values, potassium values,

bicarbonate values, basic deviation values and similar.

Also because of the encryption of the data contained on or in the identification
element, transport of blood samples secure against unauthorised reading and also

secure carrying of the identification element applied to the patient is possible.

Further data which can be contained on or in the identification feature which is
applied to the blood sample or applied to the syringe can be information on the time
of blood extraction, the date of blood extraction, the summer or winter time, or
similar. Also data on the type of blood can be included in the identification element of
the blood sample. As a result comprehensively all data can be passed on to the
blood analysis device, wherein data such as information on the time, date and
summer or winter time can also be generated by means of the second calculation
device on input of the personal and treatment-related data and passed on to the

blood analysis device.



‘'t he ‘bl ood anal ysis device or arranged within this, and the allocation by
means of an allocation unit of the data read to the blood to be anal ysed
within the blood anal ysis device. Further advantages and suitabilities
arise fromthe description belowin conjunction with the drawing. This
shows: Fi'g. 1 in a diagranmatic depiction, the systemand its function in
one enbodi nent of the invention; Figs. 2a and 2b a fl ow di agram whi ch

i 11 ust redesslobb@naBisiodeacs & sbritbcted tR taRRdicaRMatin ddicd BMEMLRY. Fig. 1
in a diagrammati c depiction shows the system according to the invention
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t he namarametdre. medi canent to be admini stered, the age and further personal
data. After scanning of the barcode on the arnband 4, the read device 6
sends a correspondi ng barcode signal to a cal cul ati on device 7 whose task

is to dekeidViaRfageblanin bhﬁeﬂ@@q’opﬁf&ﬂgﬁngrab%és?bﬁé%ocﬁﬁér%gﬁ@ler 8fthe,
f ood extraction - and

treatment-specific data - which includes the tinme o
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of the %yrl,n(t;e 3. At the sane tine the calculation device 7 sends the
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or taken I nte())drf’%l‘g’tcl;(g)nu8]I a ibpootd1 §uan‘%{t§? gg/in?eoannsucr)]g tEwele?(iraction device to obtain a
blood sample;

- analysis of the blood sample with regard to the prespecifiable blood

~ parameters by means of a blood analysis device which can be used for a
multiplicity of blood samples from different patients:;

- calculation by means of a first calculation device of medicament parameters
of a medicament to be administered to the patient on the basis of the
parameters determined from the blood analysed; and

- supply by means of the supply device of the medicament with the calculated

medicament value parameters.

Directly after extraction of the blood quantity and before its supply to the blood
analysis device, the blood sample is allocated by means of an identification element
generating device to at least one identification element with personal and treatment-

related data in order to obtain automatic identification.

The method also comprises the reading of personal and treatment-related data of

the identification element by means of a read unit which is preferably connected with



"After the syringe 3 with tthe applied barcode 10 has been inserted in one of
the bl ood receiving devices 11, 1lla present of the bl ood anal ysis device
12, the blood present in the syringe $is collected by the bl ood anal ysis
device 12 for analysis purposes. At the same tine the barcode 10 is scanned

by a fygt r..13 which.is .connected wth read unit 14
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on to the conparison unit 15. Wthin the conparison unit 15, the data which
have bé&Yicead by the barcode scanner 13 fromthe barcode 10 are now
conpared with the data provided by the cal cul ation device 7. As soon as
correlations in the data are found on such a conparison, these personal and
t r eat mrthee bdvectades andrstitablliieabede front e deswrptisamdicw & cdhuaciien carri ed
out by a% til !ﬁ)cati o unit 16. After allocation by the allocation unit 16,
wi t hi n i Bggdrewing. Jiis sShowshe actual analysis of the blood to be anal ysed
t akes place and then one or nore desired bl ood paraneter val ues are
established. Here, for exanple, the glucose value within the bl ood taken
can be foundg.ihinoa dagrammaticsepiction, yhadystamsamd itasurectivadh oaeent i nsul i n
at the desirec{?PI vel . corresponding to the medi canent paraneters. After

anal ysis w & 'W&nﬁﬂgﬁr?s'f‘ge'ﬂfﬂnt 17, the data which reflect the analysis
measur enent val ues and for exanple contain the anount of a glucose val ue,

are passed on to a calculation device 18 whose purpose is to determ ne, by
means of an Fiigh &erend daediny diaghamoghick dpstratestheemethpdadaordingdo associ at ed

medi canment %tﬂ)dir%feﬂt gftg’%biﬁ‘%a'ﬁfﬁ%ﬁondi ng to the glucose value. In this case
0

t he anmount insul’i'n istered is determ ned by neans of the

cal cul ati on device 18. Then data which reflect the amount of the insulin

val ue iQ_nd t he a,uantity of the insulin value are transferred to a supply
il
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accor dipegetratesttbraughetheiskin ata patiemtg! ,taf witeen enieord] amdarmafare boiwmvest i on. |t
is clear fromthis depiction that in a step 21 a barcode is scanned on the
ar nban@nﬁccfeﬁ%dﬁé'tc?érﬁpr%?ftﬂl%t@%?logdbar code scanner and data are

determ ned by nmeans of the second cal culation device 7. In a step 22, a
barcode | abel is printed by neans of the printer 9. The barcode | abel is
t hen agpeibidod extractian tases plagsl io the seahal knawrs trenrizs, fofeeaimiptoby sanpl e is

then introduced in a blood anal ysis, device in a step 24, whereupon the
bar codgﬁ? ec(f:fa] §yrf”@§d§3§ an %35%%'88 de¥iGener of the bl ood anal ysis device in

a step 25. After the data of the barcode | abel and the data determ ned are
conpared in the conparison unit 15 according to step 26, it is established
in a qi¥rpears ghatbagodenseanngr § Ganaectasawith Bfreadidevice fian atmebandd is
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treatment-related data of the patient wearing this armband. For example these can
be the patient's name, the name of the medicament to be administered, the age and
further personal data.

After scanning of the barcode on the armband 4, the read device 6 sends a
corresponding barcode signal to a calculation device 7 whose task is to determine,
from the read barcode, the relevant personal and treatment-specific data - which
includes the time of blood extraction - and pass on these data to an identification
element generating device 9 which can be a barcode printer. This printer 9 prints a

barcode with the personal and treatment-specific data and the barcode is affixed, for



‘If this is the case, in a step 29 and a step 30, the data are allocated to
the bl ood sanple to be anal ysed and the bl ood sanple is anal ysed. After the
det erm ned bl ood parameters of the bl ood sanple to be anal ysed have been
sent to the first calculation device according to a step 31, in a step 32
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i nsul i Bf th@syrihge 8tep 33 then on the basis of the nedicament paraneters
determined a signal is sent to the punp 19, which in a step 34 administers
t he nedi canent to the patient in the desired quantity and at the desired
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Scann€lgpecific data can be entered in the calculation device 7 in order to be included in the

barcode to be printed or taken into account in the comparison unit 15.

After the syringe 3 with the applied barcode 10 has been inserted in one of the blood
receiving devices 11, 11a present of the blood analysis device 12, the blood present
in the syringe 3 is collected by the blood analysis device 12 for analysis purposes. At
the same time the barcode 10 is scanned by a further barcode scanner 13 which is
connected with a read unit 14 within the blood analysis device 12. The barcode data
read are again converted into personal and treatmeht-specific electronic data and

passed on to the comparison unit 15.

Within the comparison unit 15, the data which have been read by the barcode
scanner 13 from the barcode 10 are now compared with the data provided by the
calculation device 7. As soon as correlations in the data are found on such a
comparison, these personal and treatment-related data are allocated to the blood

sample 3. This is carried out by an allocation unit 16.

After allocation by the allocation unit 16, within an analysis unit 17 the actual analysis
of the blood to be analysed takes place and then one or more desired blood
parameter values are established. Here, for example, the glucose value within the
blood taken can be found, in order to subsequently administer as a medicament

insulin at the desired level corresponding to the medicament parameters.

After analysis within the analysis unit 17, the data which reflect the analysis
measurement values and for example contain the amount of a glucose value, are
passed on to a calculation device 18 whose purpose is to determine, by means of an

internal database and corresponding memory unit, the associated medicament with



"6Read devi ce 7Second cal cul ati on devi ce 8Keyboard 9l dentification el enent
generating device 10Barcode | abel 11Bl ood receiving device |la Bl ood
recei ving device 12Bl ood anal ysi s deviSce 13Barcode scanner 14Read unit
15Conparison unit 16All ocation unit

a dose corresponding to the glucose value. In this case the amount of insulin to be

administered is determined by means of the calculation device 18.

Then data which reflect the amount of the insulin value and the quantity of the insulin
value are transferred to a supply device 19 which in this case is formed as an insulin
pump. This insulin pump 19 delivers insulin via a catheter 20 to the patient 1 in the

desired quantity and at the desired time.

Figs. 2a and 2b illustrate the method according to the invention according to one
embodiment of the invention. It is clear from this depiction that in a step 21 a
barcode is scanned on the armband of the patient by means of a barcode scanner

and data are determined by means of the second calculation device 7.

In a step 22, a barcode label is printed by means of the printer 9. The barcode label

is then applied to the blood sample vessel in a step 23.

The blood sample is then introduced in a blood analysis device in a step 24,
whereupon the barcode label is read by a barcode scanner of the blood analysis

device in a step 25.

After the data of the barcode label and the data determined are compared in the
comparison unit 15 according to step 26, it is established in a query 27 whether
these are identical. If this is not the case, according to step 28 no analysis is possible

and the process is terminated.

If this is the case, in a step 29 and a step 30, the data are allocated to the blood

sample to be analysed and the blood sample is analysed.

After the determined blood parameters of the blood sample to be analysed have
been sent to the first calculation device according to a step 31, in a step 32 this
calculation device calculates the medicament parameters. These are for example the

amount and duration of administration of the medicament insulin.



"17Anal ysis unit 18First cal cul ation device 191 nsulin punp 20Cat het er
21Scanni ng of a barcode 22Printing of a barcode | abel 23Application of the
barcode | abel 10 24l ntroduction of t e bl ood sanple in a blood anal ysis
devi ce 25Readi ng of the barcode | abel 26Conparison of data

In a step 33 then on the basis of the medicament parameters determined a signal is

sent to the pump 19, which in a step 34 administers the medicament to the patient in

the desired quantity and at the desired time interval.

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
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11
11a
12
13
14
15
16
17
18
19
20
21
22
23

System for monitoring at least one blood parameter / patient
Access device

Syringe / extraction device / blood sample
Armband

Barcode scanner

Read device

Second calculation device

Keyboard

Identification element generating device
Barcode label N

Blood receiving device

Blood receiving device

Blood analysis device

Barcode scanner

Read unit

Comparison unit

Allocation unit

Analysis unit

First calculation device

Insulin pump

Catheter

Scanning of a barcode

Printing of a barcode label

Application of the barcode label



‘27Query 28End of the process 29All ocation of data anal ysis 31Determ nation
of bl ood paraneters 32Cal cul ati on of ngdi canent paraneters 33Sending of a

signal to the punp 34Adm nistration of%the nedicanent 11 dains 1. System
for nonitoring at | east one bl ood paranmeter of the blood of a prespecified

e S L R 1 SRR G ORIH o g o 2ccess 1o che
25

Reading of the barcode label

26 Comparison of data

27 Query

28 End of the process

29 Allocation of data analysis

31 Determination of blood parameters

32 Calculation of medicament parameters
33 Sending of a signal to the pump

34 Administration of the medicament



‘an extraction device (3) for extracting a blood quantity to obtain a bl ood
sanple (3); a blood analysis device (12) that can be used for a
multiplicity of blood sanples (3) fromvarious patients to anal yse the

bl ood sanple (3) with regard to prespecifiable blood parameters; a first
cal cul %h‘m device (18) for cal cul ati ng nedi canent paraneters of a

medi caeRl 'Y o be administered to the patient (1) on the basis of the
paranmeters determ ned fromthe bl ood anal ysed; and a supply device (19, 20)
to supply the nedicanent with the cal cul ated nedi canent paraneters;

char actler i s&ystain feranogiterdrg pylesst epe dlaadparasieter ofithe biveshaf quant ity and

before its ?p@#g}e%réé}%rngﬂ)gmﬂpﬂgmgi s device (12), the blood sanple (3)
a y an [den

can be allo ans ification elenment generating device
(9) to at |easin asvessdimvidel (20 ab icorntelapratiess 10Ihenblbbd pf tise patiert(d)
treatment-rel a]Ned gaéa in order to performan autonmatic identification. 2.
Syst em accor dithQUo8 tBe Sk 1, characterised in that the allocated

| dentificatl ognegrRAbndllcd ggorl(ggfécéaag/a%a%snﬁp o%bt%igtéé‘pglgbn” X code

applied to the extraction stem-accordi 1,
charact eri sed sampé@43);t he al |l ocated identification elenment (10) is at |east
one transponder,, 4. System accordi o _apy of the precgedin ai rs,
characterised? WOPﬂz?tn%&?éS %?88%(%2&9&%” Eé\HSEQ f?ﬁ%j“@%ﬁtﬂ"b’g’ég%@ ead unit
(14) for readisathgibe(PFFSANRIAE PotiEAR! HRIHalyR! REHosREamBle {d)%vith
identification element (10) and an allocation unit (16) to allocate the
read data to te@andltedieseedibabladligedparametess; System according to claim 4,

characterised Si i ce 2) 1s connected . with the
first calcul af ﬁ(}ﬁ{ g@%ﬁj%gs? %}Q’%@%lﬁs&a&ﬂﬁé& @88633%%”{%?‘1)@@%&? %%8vi ce (19
- 21) for a dateditament & be Bdnihyiste?Btl 36 61 Patiht ( P) Githedbadibof Heecedi ng
clains, characterised in that the identification el enent generating device

(9) is connectaPmpters deterpyned fant theablred analysed; ang }/vhi ch deterni ne;s1 t he
I d -rel f . i QL int
S0l 05 A o A PR e LA

second cal cul at1 evi ce thisTtot Ica n el ement
gener ati ng dewmadic4drdgnt phmaneeterd;he entered data are scanned data of a

further identification elenent (4) or data entered by neans of the keyboard
(8) on the PRAEGHEISR 'f‘rtg%ﬁ’é‘?ﬁﬂg’o%ﬁqrﬁé‘"ﬁﬁi‘?%ﬁ{ teﬁ‘6"16190 quantity and before

its supply to the blood analysis device (12), the blood sample (3) can be

allocated by means of an identification element generating device (9) to at

least one identification element (10) with personal and treatment-related data

in order to perform an automatic identification.

2. System according to claim 1, characterised in that the allocated identification
element (10) is a least one barcode and/or data matrix code applied to the

extraction device (3).

3. System according to claim 1, characterised in that the allocated identification

element (10) is at least one transponder.

4, System according to any of the preceding claims, characterised in that the
blood analysis device (12) comprises a read unit (14) for reading the personal
and treatment-related data of the identification element (10) and an allocation

unit (16) to allocate the read data to the blood to be analysed.



"7. Systemaccording to any of the preceding clains, characterised in that
the personal and treatnent-rel ated da are encrypted and contain
information on the time of the bl ood traction to be perforned, the nane
of the patient and the nedi cament of the nedi cament dose to be

admni st ere simlar.data. 8. System according to any of. the. preceding
cl ai rrs,s‘r)t'chaﬁé cﬁée}ﬂiascé:?r(#'ﬁg E%§F'T£CQ§¥%Ci%ﬂﬁe n'n(c)ié@'i t@% ttlci%gaaéglys§6¥evilc§e a
syringe or g1p) pasbretteriitt® the Bt b8iculdien RIedRe: (185 AihdHg copnkaiddakitlef
whi ch or a connected bl ood-receiving container is connected on the outside

with a bar cdBesyapl daviea K S%cod frapdataiansiera transponder. 9. Method for
nonitoring at | east one bl ood paraneter of the blood of a prespecified
patient (1) with the follow ng steps: creation of an access by neans of an

access eélevi Gysteth doeotdirg b any odthe hrecpaingedidinisl chaficesriedt iRehstihe;
extraction of a, bl ood ﬂuant ity by neans of the extraction device (3) to '
obtai n a bl dSRNticafiPR elepantagnerating deyice () ipicopaestgapvith e Spcandh regard to

h Ly ' Vi ce
(12) "whi oh CatpaorbaaRct PAVATER Beferindl Bt p g bola it e AfTafbRugs
cal cul at i on dz@2Jrobydateapreviolsly dritersd ioahelsbammabnaldﬁidtioa della:%e ((71% anedi ;:ﬁrrent
f di . 1 ni st d.t e I e on e
basi s of thaehaF NereTe HertieAtno e PrE SREBESeAiRs Qhethereuity (34) by
means of a siied diRY iafe séé&ed?&\taqffamuﬁh@?me%ﬂ@mciﬁ%lb St earH gathat ed

medi cament paraneters, characterised in that directly after extraction of

the bl ood qaieredbyameaneobthe keyboanp(B)or( the) parson eeddresttheahaf thei s devi ce
(12), the bl Igms r}pl e (3) is allocated by neans of an identification
el enent geng%g | g‘ device (9) to at l|east one identification elenent (10)
wi th personal and treatnent-related data in order to performan automatic
| denti i cation, . . . . .
7. System according to any of the preceding claims, characterised in that the

personal and treatment-related data are encrypted and contain information

on the time of the blood extraction to be performed, the name of the patient

and the medicament of the medicament dose to be administered, and similar

data.

8. System according to any of the preceding claims, characterised in that the
extraction device (1b, 2b, 3b) is a syringe or a blood extraction needle, the
blood-receiving container of which or a connected blood-receiving container is
connected on the outside with a barcode/data matrix code label and/or a

transponder.

9. Method for monitoring at least one blood parameter of the blood of a

prespecified patient (1) with the following steps:

- creation of an access by means of an access device (2) to the blood of the
patient (1) through the skin;

- extraction of a blood quantity by means of the extraction device (3) to
obtain a blood sampie;

- analysis (30) of the blood sample (3) with regard to the prespecifiable
blood parameters by means of a blood analysis device (12) which can be

used for a multiplicity of blood samples (3);



“10. *Met hod according to claim9, characterised in that as an identification
el enent at | east one barcode and/ or fj;a matrix code applied to the
extraction device (3) or a transponde is used. 11. Method according to
claim9 or 10, charact erised in that the personal and treatment-related

dat f th dent i f e,read of a, read
u(rE]ll'f1 ?14) :nltl f%n%}l?téojg{ trt])gergggnsdp éi’é%té&k(% ont%é‘f'?’ge(ﬁsdggn?%cweﬁhal ysed
by means of arpzhinetatiod mabicamdt o ba- admhfé%?eé%@rﬁ@?aﬁerﬁt%%ﬁ'tﬁé 9 to
11, characteri sed in that as paraneters determ ned bl ood to be

anal ysed, par diasiseeithgrmarametsrsideternines from thelloed analysed; pH val ues,
o o SR o abheEa sl b PR, BT Dee BRI Ui T e
the calculated medicament parameters,
characterised in that directly after extraction of the blood quantity and before
its supply (24) to the blood analysis device (12), the blood sample (3) is
allocated by means of an identification element generating device (9) to at
least one identification element (10) with personal and treatment-related data

in order to perform an automatic identification.

10.  Method according to claim 9, characterised in that as an identification element
at least one barcode and/or data matrix code applied to the extraction device

(3) or a transponder is used.

11.  Method according to claim 9 or 10, characterised in that the personal and
treatment-related data of the identification element (10) are read (25) by
means of a read unit (14) and the read data are allocated (29) to the blood to

be analysed by means of an allocation unit (16).

12.  Method according to claims 9 to 11, characterised in that as parameters
determined of the blood to be analysed, parameters are determined such as
glucose values, pH values, coagulation factors of the blood, blood gas data
such as CO; values, PO, values, potassium values, bicarbonate values

and/or basic deviation values.



