1 Conveyor Apparatus and Method for Supplying a Medicine- Solution Mxture
Description 5The invention relates to a conveying device and a nethod for
supplying a nedi canent solution m xture of a plurality of nedi cament active
agent solutions and further solution constituents to the body by neans of a
plurality of feed units, wherein the hedi canent active agent 10 sol utions
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to the preanbl es of patent clai nBolluaiwh 81idtrere are a nunber of known
conveyor apparatus for 15 supplying a nedi canment solution mxture to a
body. For exanple, there are known apparatus having a plurality of infusion
and/ or syrhpge,-pyaps, each of which supplies a solution having at |east one
specific active nedi canent ingredient to a body, as a result of which a
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and ingredients and the golution constituents  have
different parameters and Iingredients, according to the
preambles of patent claims 1 and 8.
There are a number of known conveyor apparatus for
15 supplying a medicament solution wmixture to a body. For
example, there are known apparatus having a plurality of
infusion and/or syringe pumps, each of which supplies a
solution having at least one specific active medicament
ingredient to a body, as a result of which a medicament
20 solution mixture is generated. In addition, further
solution constituents are admixed as additives such as
carrier solutions and preservatives, in order to achieve in
this way a preservation of the medicament solution mixture
and carrier substances for the transport of the active
25 medicament ingredients.

Such infusion pump systems are often used with
patients in need of intensive wmedical care. Here, the
infusion pumps have the properties of supplying the
medication in a continucusly and accurately dosed manner.

20 In order to achieve an optimised matching-of the respective
dosages provided by these pumps, the pumps are integrated
in a common arrangement system, which usually comprises a
central control unit, an operating unit and an alarm unit.

As a result it Dbecomes possible that even a two-digit



in a conmon arrangenent system which usually conprises a central contro
unit, an operating unit and an alarmunit. As a result it becones possible
that even a two-digit 2 nunber of various nedicanments may be supplied to a
body in such a way that they are nmatched to each other and are accurately
dosed. Such punps have a delivery rate which is shown in 5 terns of vol une
per tinme unit (1 m/h). In conparison te this, in nedicanent a supplied
medi canment sol ution of the dose unit, for exanple in ng/kg body wei ght/24h
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into the delivery rate and the adhoi sheting.of the medicanent.

Rate = dose
concentration of the medicament
15
Such a conversion is prone to calculation wmistakes.
Meanwhile, infusion pumps are being offered for this

purpose, which allow a dosage unit to be input and which

automatically convert this into a delivery rate. To this

20 end, some additional technical features are necessary, such

as for example the integration of a barcode scanner in

order to scan a barcode attached by the pharmacy, in which

the container which contains the medicament and which is to

pe inserted into the pump has been bought. This barcode

55  contains information recgarding the concentration of the

active agent of the medicament contained in the syringe and
regarding the type of medicament in guestion.

Upon scanning, the physician may input the desired

dose for the selected medicament into the infusion pump by

30 means of an input device, whereupon the pump will start the

convergsion of the dosage unit into the delivery rate and

the administering of the medicament.



3 Bot h when indicating the concentration of the active agent and when
i nputting the dosage unit and converting into the delivery rate, so far
only the main active agents of the nmedi canent and thus of the nedi canent
solution 5 m xture have been considered and taken into account. This is
often sufficient, provided only or predom nantly a specific medicanent is
supposed to be adm ni stered. Added to this is that when adm ni stering
medi canent by nmeans of punps, a calculation of the ratio between the 10
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infused are determined and exclusively the main active
agent is added up.
As a consequence, the present invention is based on
20 the object of providing a conveyor apparatus and a method
for supplying a medicament solution mixture of a plurality
of medicament active agent solutions and further solution
constituents, which enable(s) particularly in the area of
artificial feeding the individual components of a
25 medicament solution mixture for the subseguent calculation
of parameters or values to be comprehensively taken into
account.
With regard to the apparatus, this object ig achieved
by means of the features of patent claim 1 and with regard
30 to the method, by means of the features of Patent Ciaim 8.
An essential point lies in the fact that in the case
of a conveying apparatus for supplying a medicament

solution mixture of a plurality of wedicament active agent



10 active agent solution and/or the solution constituents is connected to
the storage unit and a calculation unit for calculating at | east one
further paranmeter out of all of the selected paranmeters is connected to the
selection unit for controlling the operation of at |east one further feed
15 device for supplying at |east one further nedi canent solution mxture to
the body. In this way it becones possiblse that a plurality of active agents
with their associated paraneters, such as for exanple the dosage, is taken

i nto accouptfothhe 20 subsequentssalgul athon ofnthe delivery rates,or the

vol une- i ndependent materra unmes for setting up a ratio calculation, in
order to opkabmetarshi snway ancapplecélbl e and acriur atterdélenver gotateot or
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di fferent nedi cal decisions being taking for the treatnent
solution constituents are stored in at least one sgtorage
device, a selection device for selecting at least cone
specific parameter and/or ingredient of each medicament
10 active agent sgolution and/or the solution constituents is
connected to the atorage unit and a calculation unit for
calculating at least one further parameter out of all of
the selected parameters is connected to the selection unit
for contrclling the operation of at least one further feed
15 device for supplying at least one further medicament
solution mixture to the body.

In this way it becomes possible that a plurality of
active agents with their associated parameters, such as for
example the dosage, is taken into account for the

20 subsequent calculation of the delivery rates or the volume-
independent material volumes for setting up a ratio
calculation, in order to obtain in this way an applicable
and accurate delivery rate for the whole medicament
solution mixture, which ig often desired for the treatment

25 of patients in order to achieve a combination effect as a
regult of the use of geveral medicaments, or an exact ratio
calculation with regard to the incoming and outgcoing
volumes for taking into account the volumes of further
medicaments with further active agents or with regard to

30 the active agent volumes. This may advantageously lead to
different medical decisions being taking for the treatment

of a patient, because further medicaments are taken into



of a patient, because further nedicanents are taken into 5 account, than
woul d be the case if only the nmain active agent had been taken into account
in the cal cul ati ons. According to a preferred enbodi nent, the

medi cament solution mxture is a solution mxture for an artificial 5
feeding with several nutrients. For the further solution constituents,
carrier solutions are often used as thescarrier material for the nedi canent
active agents and preservatives for preserving the solutions. The

| ngr edi ent 2 %@J sonbe valles %gr GAl bahydr af es  nprotelos nand fatsi, 0
which are Tisted in nutrient tables often used for futrient sol utions.
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on an intensyvelear edini-hlasd for carbohydrates, proteins and fats,
10 which are listed in nutrient tables coften used for nutrient
golutions.

In the case o©of such an artificial feeding, an
automated administration of the nutrient solutions is
carried out, wherein information with regard to the

15 ingredients and their properties or parameters is stored
comprehensively, i.e. for each nutrient sclution and not
just for the nutrient solution containing the main active
agent, in a storage device or a database.

By selecting specific parameters such as, for example,

20 the energy content (in kJ) for the individual nutrient
solutiong, it becomes possible to take into account the
interdependencies of all the nutrient energy contents in
the case of a plurality of administered nutrients for the
calculation of an optimal delivery rate and in particular

25  for the calculation of an insulin rate in the case of
diabetes patients which lie on an intensive care unit and
whose blood gluccse level is also dependent on the type of
artificial nourishment they receive and thus on their
energy content. Thus, an automated calculation of a new

30 insulin rate may be carried out as a function of all of the
putrient solutions and, of course, as a function of the
blood glucose level to be measured and, if applicabie, as a

function of further patient-specific data such as weight,



whose bl ood gl ucose level is also dependent on the type of artificial

nouri shment they receive and thus on their energy content. Thus, an

aut omat ed cal culation of a new 30 insulin rate nay be carried out as a
function of all of the nutrient solutions and, of course, as a function of
the bl ood glucose |level to be neasured and, if applicable, as a function of
further patient-specific data such as weight, 6 age and insulin
sensitivity, on the basis of the process of adm nistering the supplied
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Advantageously, the energy which is additionally taken
up ag a side effect of the infusion of the medicament, such
as for example in the case of medicaments dissclved in soya
milk, may also be taken into account when indicating the

15 nutrient energy confents as a parameter of the medicament
active agent solutions or the nutrient solutions.

In order to determine the blood sugar level in a body,
the calculation unit is connected to a blood sugar
measuring device for measuring the blood sugar level and to

20 an input unit for inputting body-specific data such as
weight, acge and insulin deficiency.

The artificial feeding used may be parenteral, enteral
or a combination of the two.

The method according to the invention for supplying

25 the medicament solution mixture of a plurality of
medicament active agent solutions and further solution
constituents to a body by means of a plurality of feed
units advantageously comprises the steps of storing the
parameters and/or the ingredients of all of the medicament

30 active agent solutions and solution constituents in at
least one storage unit, selecting at least one specific

parameter and/or ingredient from each medicament active

agent solution and/or each solution constituent by means of



The artificial feeding used may be parenteral, enteral or a conbination of
the two. The nethod according to the invention for supplying 25 the

medi canment solution m xture of a plurality of nedicament active agent
solutions and further solution constituents to a body by neans of a
plurality of feed units advantageously conprises the steps of storing the
paraneters and/or the ingredients of all of the nmedi canent 30 active agent
sol uti ons andsssiaitiicon &ovist | eaent salAuaetlegst abnel $2oF ageranifiurtgelect i ng

at | east i fi angt.er _and/[ [ | ept medi canment
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insulin rateparameter of the nutrient solutions, the time curve of
the supply of nutrient solutions by means c¢f a plurality of
10 infusion pumps is observed and included in the
determination of a new insulin rate.

Further advantagecus embodiments will become evident
from the dependent claims.

Any advantages and expediencies can be taken from the

15 fellowing description in conjunction with Figure 1 which
shows a schematic view of the individual components of the
convevor apparatus of the invention in accordance with one
empodiment of the invention.

Figure 1 shows a schematic view of <the conveyor

20 apparatus according to the invention. For an enteral,
artificial feeding of a patient la lying on an intensive
care unit, a total of four infusion pumps 1-4 are arranged
each with a storage unit 5-8, in order to feed the patient
with nutrient solutions, asscociated carrier solutions and

25 preservative solutiocons as well as, 1f applicabkle, further
madicament solutions.

In the storage units 5-8, data with regard to the
nutrient solutions and, 1f applicable, further medicament
solutions containing the individual infusion pumps 1-4 are

30 deposited. These may ke, for example, parameters of the
nutrient solutions, such as their energy content as a

function of their ingredients, namely carbohydrates,



Furt her advantageous enbodi nents will becone evident fromthe dependent
clainms. Any advantages and expedi enci es can be taken fromthe 15 foll ow ng
description in conjunction with Figure 1 which shows a schematic view of

t he individual conponents of the conveyor apparatus of the invention in
accordance with one enbodi nent of the invention. Figure 1 shows a schematic
view of the conveyor 20 apparatus according to the invention. For an
enteral, artificial feeding of a patient la lying on an intensive care
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curve of the energies supgl ied to the patient as a i '

In a calculation unit 11 a further parameter, in this
case a new insulin rate, is calculated as a function of the
time curve of the energies supplied to the patient as a

15 function of all of the pumps 1-4.

For the calculation of the insulin zrate, a current
blood glucose value is additionally taken from the patient
by means of a blood glucose measuring device 13 and is
transferred to the calculation unit.

20 Moreover, by means of an input device 12, patient-
specific data such as weight, age and insulin sensitivity
are input, for example, by means of a keyboard, and are
transferred to the calculation unit for the calculation of
the new insulin rate.

25 Once the calculation unit has automatically calculated
the new insulin rate on the basis of the data input and
listed above, this isg transferred as the result to a
control calculation unit 14 which will then drive a further
infusion pump 15 that 1s responsible <for the supply of

30 4insulin to the patient la and will cause the supply of
ingulin.

The basic concept of the apparatus according to the

invention and the method according to the invention is also



15 function of all of the punps 1-4. For the cal cul ation of the
insulin rate, a current bl ood glucose value is additionally taken fromthe
patient by nmeans of a blood gl ucose neasuring device 13 and is transferred
to the calculation unit. 20Moreover, by neans of an input device 12,
patient- specific data such as weight, age and insulin sensitivity are

i nput, for exanple, by neans of a keyboard, and are transferred to the

cal cul ation unit for the calculation of the newinsulin rate. 250nce the
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Patent Claims

5 1. A conveyor apparatus for supplying a medicament
solution mixture of a plurality of medicament active agent
solutions and further sclution constituents to a body by
means of a plurality of feed devices (1-4), wherein the
medicament active agent solutions have different medicament

10 active agent parameters and ingredients and the solution
constituents have different parameters and ingredients,
characterised in that

the parameters and/or the ingredients of at least two
medicament active agent solutions and sclution constituents

15 are steored in at least one storage unit (9),

a selection wunit (10} for selecting at least one
specific parameter and/or ingredient from each medicament
active agent soluticn and/or the soluticon constituents is
connected to the storage unit {(9) and

20 a calculation unit (11) for calculating at least one
further parameter as a function of all of the selected
parameters and further inputted body-specific data such as
weight and/or age and/or insulin sensitivity and which is
connected to the selection unit (10) for contrelling the

25 operation of at least one further feed unit (15} for
supplying at least one further medicament solution mixture

to the body.

Z. The conveyor apparatus as claimed in Claim 1,
30 characterised in that the medicament solution mixture is a
solution mixture for an artificial feeding and the

medicament active agent solutions are nutrient solutions.



Patent Clains 5 1. A conveyor apparatus for supplying a nedi canent sol ution
m xture of a plurality of medicanment active agent sol utions aWéStuft her
solution constituents to a body by nmeans of a plurality of feed devices
(1-4), wherein the medi canent active agent solutions have different

medi canment 10 active agent paraneters ahd i ngredients and the solution
constituents have different paraneters and ingredients, characterised in
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at | east onerspeci fotuphvaseted andstervangrediebtitfoam each nedi canment
active agent solution and/or the solution constituents is connected to the

storage unit (9) and 20a calculation unit (11) for calculating at | east one

furtherspaganetere ascdviunet | 9p-0Fa8ltk ofs theasglectied parapeters and
further inputted body-specific data such as wei ght and/ or age and/ or

insulin seP3t¥avieyiand Whi Ehats tbenAeciedres it ke tselsectdor: umita(di0d: f or
control ling.t [ a ne riher.feed unit.(15) for
suppl yi ng g% ?@%ggugﬁgéﬁér%ﬁ%?é%e%?%ggéétggoFﬁgi%%gﬁ%§ grgogg%%ég’body.

2. The conveyor apparatus as clainmed in Caiml1, 30 characterised in that
nt solution mxture is a solutiqon mxture for an artificia

t he medic
f eedi ng aﬁg?théiﬂ%dFBSW@MPraéﬁﬁﬁ%F%@é%ta§ofﬂ%ﬁ%ﬁ%ja%% FOET | @Rt €461 ut'i%ons.
. P 11 3 The-conveyorcappasat ugaascekakged iR Ghaikm:l0r 2 v egients are

carbohydrates, proteins and fats.

C. The conveyor apparatus as claimed in any one of the
preceding claims, characterised in that the calculation
15 unit (11) is connected to a blcoed sugar measuring device
(13} for measuring the blood sugar level in the body and to
an input device (12} for inputting the body-specific data.
7. The conveyor apparatus as claimed in any one of Claims
20 2-6, characterised in that the artificial feeding used is

parenteral, enteral or a combination of the two.

8. A method for supplying a medicament soluticon mixture
of a plurality of medicament active agent sclutions and
25 further solution constituents to a body by means of a
plurality of feed units (1-4), wherein the medicament
active agent solutions have various medicament active agent
parameters and ingredients and the sclution constituents
have varicus parameters and ingredients,
30 characterised in that
the parameters and/cr the ingredients of at least two
medicament active agent solutions and soluticn constituents

are stored in at least one storage unit (%), at least one



characterised in that the further solution constituents are carrier

sol utions and preservative solutions. 5 4. The conveyor apparatus as clai ned
in Caim 2 or 3, characterised in that the nedi canment active agent
paraneter is the nutrient energy conteni_of the nutrient solutiféfsi.p 5.
The conveyor apparatus as clained in anJ;2 one of the 10 preceding clains,
characterised in that the ingredients are carbohydrates, proteins and fats.
6. The conSeydtfhpparaclistas cai/wed il one of ©hé epiecedi gy céaims,

char act eriﬁggié&&ég@t t %ggl cul ation étélg?#enélléégi/%rcoq ect e%io%o a_ bl ood

sugar neasuring device for ‘measuri ng sugar” leve %t%%% body

and to an ¢mpetidewnce ti2yedos dAput séhget henbadysspecifi endat a. 7. The

conveyor apparatus .as clainmed in ? y one of Clains 20 2-6, characterised in
used” E ba

that the artificral Feadi A§E rEmt At ¢ ent®er 4P 1618 *€6mbfAatd on of

the twos Bundt @t hod fanisuppl ying asediccament sekuti-an phxt ufe-of.a
plurality of nedicanent active agent solutions and 25 further solution
const it uent'sP'tot e boug bysmeansiof e prurdity »f feedhini tanqica) awherein
the medi C%@}o.@ciﬂé@lfzgegér@gw%'iggsFB?Y%h\éarc'o%Lllﬁroqe%fcafrﬁeento&g}éﬁ/ieor?gent
paraneters and ingredients and the Solution constituents have various

par anet er scanadti ngeeditentse 30chdract €riesedunntt hats) by nkhespasanmeters
and/ or the i %%Jﬁdi ents of, atéﬁ?st two nedi canent actjve agent sol utions

and sol utiv BT hedt’s tar oredi & eh8t YHEP Y ofage GAFE (U)E at

| east ome £ ispechdd Copakaes efuangh ok kngredi gnthis,sel,ected from each
nmedi canent active agent solution and/or the solution conStituents by neans

of a selection unit (10), and at |east one further paraneter is calcul ated
as a 5 fungtion,of all..of the selecte paranet ers and further inpytted
body-specific data such as wei g(ﬁla and/ or age %Jhrrd/ S i RSGF T %%ﬁ%g{ji Vity for
the contrahaf theopesrdtdancof atiheash anedumdhes fHeedtunint {15y by
means of a_calculation unit (11), in order to supply at |east one
for the artificial Tfeeding ig used, and as medicament
15 active agent solutions, nutrient solutions having different
nutrient energy contents are used as medicament active

agent parameters.

10. The method as claimed in Claim 9, characterised in
20 that for the calculation of the further parameter which is
an insulin rate, the body-specific date as obtained by
means of an input device (12) and blcod sugar level values
of the patient as measured and obtained by means of a blood
sugar measuring device (13}, as well as the nutrient energy
25 contents and the time curve of the supply of the nutrient

solutions by a plurality of infusion pumps {1-4) are used.

1l. The method as claimed in Claim 9 or 10, characterised
in that the artificial feeding used is parenteral, enteral

30 c¢cr a combination of the two.

12. The method as claimed in any one of Claims 8-11,

characterised in that a warning indication is given in the



10 further nedicament solution mxture to the body. 9. The nethod as
claimed in Caim8, characterised in that as a nedi canent solution m xture,
a solution mxture for the artificial feeding is used, and as nediidagent 15
active agent solutions, nutrient solutions having different nutrient energy
contents are used as nedi canent active ent paraneters. 10. The nethod as
claimed in daim9, characterised in 20 that for the cal culation of the
further pafadetef ahi cVes & i wsdgidesare, of héhisodyrspedcich o dfiat ames:
obt ai ned by, neans, of; apn,ipput device (12) and bl ood sugar |evel values of
the patient as neasured and obtai ned by means of a bl ood sugar neasuring
device (13), as well as the nutrient energy 25 contents and the tinme curve
of the supply of the nutrient solutions by a plurality of infusion punps
(1-4) are used. 11. The method as clainmed in daim9 or 10,
characterised in that the artificial feeding used is parenteral, enteral 30
or a conbination of the two. MOSUP 13 case of an over- or underdosing of

t he supplied nedi canent sol ution m xture.



