
1 Conveyor Apparatus and Method for Supplying a Medicine- Solution Mixture
Description 5The invention relates to a conveying device and a method for
supplying a medicament solution mixture of a plurality of medicament active
agent solutions and further solution constituents to the body by means of a
plurality of feed units, wherein the medicament active agent 10 solutions
have different medicament active agent parameters and ingredients and the
solution constituents have different parameters and ingredients, according
to the preambles of patent claims 1 and 8. There are a number of known
conveyor apparatus for 15 supplying a medicament solution mixture 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 medical care. Here, the infusion pumps
have the properties of supplying the medication in a continuously and
accurately dosed manner. 30 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 becomes possible
that even a two-digit  2 number of various medicaments may be supplied to a
body in such a way that they are matched to each other and are accurately
dosed. Such pumps have a delivery rate which is shown in 5 terms of volume
per time unit (1 ml/h). In comparison to this, in medicament a supplied
medicament solution of the dose unit, for example in mg/kg body weight/24h
or mmol/min, is used. Therefore it is necessary to convert the dosage unit
into a delivery rate for the pump, which is the 10 job of the physician
carrying out the treatment. To this end, the following formula applies:
Rate =dose concentration of the medicament 15      Such a conversion is
prone to calculation mistakes. 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 be inserted into the pump has been bought. This barcode 25 contains
information regarding the concentration of the active agent of the
medicament contained in the syringe and regarding the type of medicament in
question.      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 conversion of the dosage unit
into the delivery rate and the administering of the medicament. 



3       Both when indicating the concentration of the active agent and when
inputting the dosage unit and converting into the delivery rate, so far
only the main active agents of the medicament and thus of the medicament
solution 5 mixture have been considered and taken into account. This is
often sufficient, provided only or predominantly a specific medicament is
supposed to be administered.       Added to this is that when administering
medicament by means of pumps, a calculation of the ratio between the 10
liquid volumes supplied to the patient and the liquid volumes excreted by
the patient is often carried out. As a result of such a calculation,
information with regard to renal functions, different volume ratios and the
rate of utilisation of the substances infused into the body may be 15
obtained. Such ratio calculations which are automatically carried out by
pumps rely on the fact that the volumes 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 subsequent calculation of parameters or values to be comprehensively
taken into account.       With regard to the apparatus, this object is
achieved by means of the features of patent claim 1 and with regard 30 to
the method, by means of the features of Patent Claim 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 medicament active
agent  4 solutions having different medicament active agent parameters and
ingredients and of further solution constituents having different
parameters and ingredients, into a body by means of a plurality of feed
devices, the 5 parameters and/or ingredients of at least two, preferably of
all of the medicament active agent solutions and solution constituents are
stored in at least one storage device, a selection device for selecting at
least one specific parameter and/or ingredient of each medicament 



10 active agent solution and/or the solution constituents is connected to
the storage 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 controlling 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 is often desired for the
treatment 25 of patients in order to achieve a combination effect as a
result of the use of several medicaments, or an exact ratio calculation
with regard to the incoming and outgoing 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  5 account, than
would be the case if only the main active agent had been taken into account
in the calculations.      According to a preferred embodiment, the
medicament solution mixture is a solution mixture for an artificial 5
feeding with several nutrients. For the further solution constituents,
carrier solutions are often used as the carrier material for the medicament
active agents and preservatives for preserving the solutions. The
ingredients may also be values for carbohydrates, proteins and fats, 10
which are listed in nutrient tables often used for nutrient solutions.
In the case 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 solution 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 solutions, 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 glucose 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 nutrient solutions and, of course, as a function of
the blood glucose level to be measured 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 administering the supplied
nutrient energy contents as an input variable, without any further
activities by a user or operator of the feed device according to the
invention 5 being required.       It is thus ensured that even if mixtures
including several medicament active agents are used, an improved effect
resulting from the sum of the active agents will be obtained, and it is not
just the effect of the main active 10 agent that is considered.
Advantageously, the energy which is additionally taken up as a side effect
of the infusion of the medicament, such as for example in the case of
medicaments dissolved in soya milk, may also be taken into account when
indicating the 15 nutrient energy contents 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, age 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  7 a
selection unit and calculating at least one further parameter from all of
the selected parameters for the control of the operation of a further feed
device by means of a calculation unit, in order to supply to the body as a
5 result of this a further medicament solution mixture such as, for
example, mixtures containing insulin.       During the selection of the
nutrient energy amounts as a parameter of the nutrient solutions, the time
curve of the supply of nutrient solutions by means of a plurality of 10
infusion pumps is observed and included in the determination of a new
insulin rate. 



Further advantageous embodiments will become evident from the dependent
claims. Any advantages and expediencies can be taken from the 15 following
description in conjunction with Figure 1 which shows a schematic view of
the individual components of the conveyor apparatus of the invention in
accordance with one embodiment 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, associated
carrier solutions and 25 preservative solutions as well as, if applicable,
further medicament solutions.       In the storage units 5-8, data with
regard to the nutrient solutions and, if applicable, further medicament
solutions containing the individual infusion pumps 1-4 are 30 deposited.
These may be, for example, parameters of the nutrient solutions, such as
their energy content as a function of their ingredients, namely
carbohydrates,  8 proteins and fats. Of course, also the type of nutrient
solution is stored therein.       This data is stored in a common database
9, so that it may be selected by operating personnel, with the same 5
parameter, for example the energy content, being selected for all of the
solutions.       Depending on the energy content, an operator will set an
optimal delivery rate for the entire artificial feeding solution on each
pump. 10In a selection unit 10 the parameter, in this case the energy
content, is selected.       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 rate, 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. 20Moreover, 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.  25Once the
calculation the new insulin rate on listed above, this is control
calculation unit infusion pump 15 that 30 insulin to the patient insulin.
The basic  9 applicable to the supply of any other medicament mixture
having various active agents to a patient.       All of the features
disclosed in the application documents are claimed as being essential to
the invention, 5 in as far as they are novel over the prior art either
individually or in combination. List of Reference Numerals 1Pump 1 10
2aPatient 



2Pump 2 3Pump 3 4Pump 4 5Storage 1 15 6Storage 2 7Storage 3 8Storage 4
9Database 10Selection unit 20 11Calculation unit 12Input unit 13 Blood
sugar measuring device 14Control calculation unit 15Pump 25  10MOSLLP 



Patent Claims 5 1.A conveyor apparatus for supplying a 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 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 solution constituents 15 are stored
in at least one storage unit (9),       a selection unit (10) for selecting
at least one specific parameter and/or ingredient from each medicament
active agent solution and/or the solution constituents is connected to the
storage unit (9) and 20a 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
controlling the 25 operation of at least one further feed unit (15) for
supplying at least one further medicament solution mixture to the body.
2.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.
.P 11 3.The conveyor apparatus as claimed in Claim 1 or 2, 



characterised in that the further solution constituents are carrier
solutions and preservative solutions. 5 4.The conveyor apparatus as claimed
in Claim. 2 or 3, characterised in that the medicament active agent
parameter is the nutrient energy content of the nutrient solution.    5.
The conveyor apparatus as claimed in any one of the 10 preceding claims,
characterised in that the ingredients are carbohydrates, proteins and fats.
6. The conveyor apparatus as claimed in any one of the preceding claims,
characterised in that the calculation 15 unit (11) is connected to a blood
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 solution mixture of a
plurality of medicament active agent solutions 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 solution constituents have various
parameters and ingredients, 30characterised in that        the parameters
and/or the ingredients of at least two medicament active agent solutions
and solution constituents are stored in at least one storage unit (9), at
least one  12 specific parameter and/or ingredient is selected from each
medicament active agent solution and/or the solution constituents by means
of a selection unit (10), and at least one further parameter is calculated
as a 5 function of all of the selected parameters and further inputted
body-specific data such as weight and/or age and/or insulin sensitivity for
the control of the operation of at least one further feed unit (15) by
means of a calculation unit (11), in order to supply at least one 



10 further medicament solution mixture to the body.  9. The method as
claimed in Claim 8, characterised in that as a medicament solution mixture,
a solution mixture for the artificial feeding is 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 data as
obtained by means of an input device (12) and blood 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.     11. The method as claimed in Claim 9 or 10,
characterised in that the artificial feeding used is parenteral, enteral 30
or a combination of the two.  MOSUP 13 case of an over- or underdosing of
the supplied medicament solution mixture. 


