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devices Description The invention relLates to a systemand a ggjhed of

controlling a transm ssion of data to and/or froma plurality of nedical

appl | < ket | 19 nlié)cl'%c%g féfac@ﬁ&soﬂir? a%”?aéa Rsmi &5 %”%cgzea”d

hospital s, s for ransm Ssion ata are frequen

avai | abl e, whi ch aid®/ qar afitraheds | gl wraet t oo fraked sl | @bl ecelat a conmuni cati on
with a plurality of medical appliances on the one hand and a server or a
server device on the other hand. Networks of this type have the task of
data transm ssions taking place pagpeanchieal tine. This applies both to
data which are produced at the nedicat appfiances which are frequently
connected to patients who occupy a hospital bed and which have to be sent
to the ceptral_server devi e in_order tg?nnni or, eggégat;_and di splay the

data, and to H%Y%pﬁhﬁ%hr%r%t?% B2 LAY P Bntthe™ s Vertdali ce centrally to
the vari otSntesiTahg apptraneesss Tbh Sotdadacsressanapoonthas 40 be carried
out in near real tinme and in_a trouble-free manner, which is frequently not
plurality of medical appliances according to the
preambles of claims 1 and 9.
In clinics and hospitals, networks for the transmission
of data are frequently made available, which are provided
in order to make available data communication with a
- plurality of medical appliances on the one hand and a
server or a server device on the other hand. Networks of
this type have the task of data transmissions taking
place in near real time. This applies both to data which
are produced at the medical appliances which are
frequently connected to patients who occupy a hospital
-bed and which have to be sent to the central server
~device in order to monitor, evaluate and'display the data,
and to data which are to be sent from the server device
centrally to the various medical appliances. This data
transmission has to be carried out in near real time and
in a trouble-free manner, which is frequently not
possible just as all the medical appliances access a

common network and overloading of the network frequently

occurs as a result of this.

In addition, an overloading of this type éan lead to an
interruption in the data transmission and, in this way, a
trouble-free data transfer cannot be carried out. This
frequently results in large intermediate memories being

provided in the medical appliances in order to store the
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"possible just as all the nedical appliances access a conmon network and
overl oadi ng of the network frequently occurs as a result of this. In
addi'ti on, an overloading of this typeocan lead to an interruption in the
data transmi ssion and, in this way, a trouble-free data transfer cannot be

carried o Thi frequentl res n Iar dig Le mries being
provi ded #%F?h a?r%p% giy beln duc%orggt 1T§§¥§i%111111111

-2- data appthi £hcaréer Clbli‘l’rénlbéé’n bﬁé@@l@é@dbéﬁdréﬁahhe— neémpakaappyi ance or
have been received beforehand - tenporarily_in the event of failure or

over | oadi Hy ©#e tFeemet abr k31 Rebai 7 over iRrdinat @f nkdrabetWERDBry is made
possible again only if a fixed data transm ssion connection to the server
devi ce has been set up, for exanple after the reduction of an overl oadi ng
of the neRammkngGnmseqnéﬂtimtermedb@ﬁecmeméryhéspm@denposawbheion isto

make avail able a st§n1 dg@ Fod of controlllnaﬂ £ans on of data
to and/ or®93th & I?tgl%? Ar2ab T APPPEARLRR, CARTPERE WP 8r Ufde a
troubl e- f &y ELNAENLOYShA E APSEH SS&ONUPT ﬂ@iaeiagﬁlp@@nafh@rneﬂecal appl i ances
on the one hand and a server device on the other hand, w thout a | oss of

dat a duri¥RAweaioreaf 2pneverhe3dissi of Bhetﬂ@tﬂa¥5 and an overl oading of a
net wor k t aki ng pl ace.

Consequently, the object of the present ihvention is to
make available a system and a method of controlling a
transmission of data to and/or from a plurality of
medical appliances, which will provide a trouble-free
continuoug transmission of data between the medical
appliances on the one hand and a server device on the
other hand, without a loss of data during near real time
transmission of the data and an overloading of a network

taking place.

This object is attained with respect to the system by the
features of claim 1 and with respect to the method by the

features of claim 9.

An essential aspect of the invention lies in the fact
that in the case of a system for controlling a
transmission of data to and/or from a plurality of
medical appliances, the plurality of medical appliances
being subdivided into individual groups with at least one
medical appliance in each case, each group of medical
appliances on a first data transmission stage is directly
connected by way of a first network in each case to a
communication device arranged on a second data
transmission stage for the transmission, storage and

control of data, and means are provided which are



“Thi$ object is attained with respect to the systemby the features of claim
1 and with respect to the nethod by the features of claim9. An essenti al
aspect of the invention lies in the fact that in the case of a systemfor
controlling a transm ssion of data to and/or froma plurality of nedica
appl i ances,_the pl | | C L aNSEs, hel D9 SR ¥ into

i ndi vi dua ésglr%lhepcg fv%ng ?%f%%r P%%gsfd%néilﬁ%%?%%? %%p?l?g%]é;ecl n ea%%gtgg%%, each
group of dedicsd @p i ENCES data frassmilas boh rangeschangstdgeai s directly
connected by way of a first network in_each case to a conmmuni cati on device
arr anged Wrth & RIMPRI L EFahsTREsEbnieYhge #oFardedt PARNTRET9n, storage

and cont r&itapfﬁ%{aﬁjfé;é‘%?m@rfoi”%éd§_go¥$]§@,h @b8troB andesigned in

order that a p t hese conmuni cati on devices on a third data

t ransmi sstiamsneys ekohanfjedalz a Witdna ebdnbibhbs ceype atasepeer evdr@ arranged
on a third data transm ssion stage for the.storage. control_and _
Uransm sSTOT O dUTE ™ MEHREGTS (RIS CYPRURERRBEcR Sekbra AETRiorkY whi ch
connects tdecoOngamiSatdon eevi celdérestiyelp dheinesgeicenj ce.
Al'ternatively or in addition, nmeans of this tzpe can constitute, external

st orage MRARS QUcH BS F1PC SARPFNESBLeEE cRECBFNALNDEGTRIP dBeHR ch can be

used for th&, tIansgl S&%P% f@@astﬁakgeaysm@&oﬁysm&gn #hidhi Sadype for

controlling a transm ss data it 1s advantageously nmade possi bl e that
on accounte ais¢defom| thel eratsmgesaroangémdataof the individual system

conmponents involved in the transm ssion of data not only the overl oadi ng of
the network with data is mnim zed and thus an overl oadi ng of the networks

invol ved gy fgventeds dpiremtspubhesf eppet FansobasLOD1Ohgdata bet ween the
medi cal appliances on the one hand and the server device on the other hand

is al so enRTHLSTIFR o5 drbause bh 2€reDRRIBPUEHE ERARCRPFEHROLE the
| ndi vi dual, Jpdbeal e ahght A0ECone WRLER, A1 - 0L ¥LICE LR LRLRUPS, EReONe
atl on de cn 1s

comuni ¢ vice In each case, therw s esigned 1n such a
way that itdraideaimuwyscat ecompanenausaikivodledannethei teansmiepeodent|y of

the server_device, with the nmedical appliances, which e preferably

i nfusion % ta ar_f']%t c%l%l e s‘?‘é‘?’éi‘aﬁgg?gao i E%Etn@bﬂﬂg%t‘f’gﬁhb e en a
comuni catd api §8N1 ££4 1 dngachusask SPeth8a@iBghandrpadnacwegksal appliance
on the other hand is fornmed as an excl usi ve connection of the first -

net wor k. Mivelved ipecresemtedhapuhhentusithgealneewbrrneprisatoT/AREt ype for
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the server device on the other hand is also ensured.
This is because on account of the connection of the indi-
vidual medical appliances, which are divided into groups,
to one commﬁnication device in each case, which is
otherwise designed in such a way that it can communicate
in an autarkical manner, i.e. independently of the server
device, with the medical appliances, which are preferably
infusion pumps, and can also store data, a direct
connection between a communication device in each case on

the one hand and a medical appliance on the other hand is

formed as an exclusive connection of the first network.

This has the result that when using a network of the CAN
type for example no overlapping of data or data packets

in terms of time or guantities can occur between medical
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- 4°'- appliances and a centrally arranged server device, since the
exclusive direct |line between the conmunication device and one of the
medical appliances reduces and al nost4elimnates the |atency tinmes and data
| osses in the transm ssion of data. As a result of this, not only

repetitia o] i r h C a ssful
transnis§%%%93¥§a§¥gh%§ %ﬂ§g%€P%i%%t§%$ﬁﬁgﬁéc §?€g€6§%%%%?é %ﬁ@ggupply of a
pluralitycld ewedicalvapplrancesiaeé bhewsanethée neombuti @histompdat e

term nations, during the u datingﬁgf the software of the nedical appliances

are prevetRetre 134 i Oh, EBR bERt FPPLAFRCTT rETtUF TR Bt ween t he

comuni catibsdeyi o8 e & hendedi €ahcpPPihadcesa aad fHUPbEsds epnt ransm ssion
of data fromthe nedical appliance to the comunication device or vice

ver sa carthekergphseessiivn soEadatael abe aorgovht aphl iahee-Bpecetlix and
patient-specific. data on patients [ t o] i cal
fépetl 1o§'fb%%?i Wth£s?¥gﬁﬂgﬁg%§oﬂ£§§ @9 %%%% %éééégﬁgf

appl i ances;~such as 1n n punp ci ne-speci ich are to

be transm tdeccdsoml herseswessteni 68 flataheymedycaf appdtwocies. To this
end the central server device has an apglication server _unit, and a nmenory

unit, the'RpriEatForeRenver thfi FUBRLHgPE oRAnRELEY 1 oY aphI Tt $¥h operati on

units on fowdbedala {RaANSThSSL PRSI BAE DYsOREPSatd et AgeNehyork. In
this way, a plurality of application operation units are arranged on a.

further daming apier yplapingagé bhet ApStwaneudf celte onedieaykture built up in

the formof a cascade or_a nul iglicity of stages, as a result of which a
. a%;? lances are evented. ,. . . .
plurality evices, U S and nedi cal appliances | oosely conmuni cati ng

wi th one another are forned on various stages of this comunication
structure and_they can function and act relatively -5 - independently in
order to toritidtelen nei MeFAWRheCtorfiifi ¢a¥Eoh WER PREVERH at’ft devi ces /

units / negdhtahi BpPISANGESi 0L LhE PRXInbaYeL) Okpbieaniexs Aigher stage. This
makes possible a reduction in the susceptibility to communication failures,

such as carodbkgubnet ytoegsmissiopxafpfietanfrom tlse médigakl ess LAN (W.AN)
with a server,which is directly conpected to the nedical aggliances in the
‘[,\%]ljl can

entire ol TRRLIBY Tal° of "% RETVBPK-BF thi SV yBR. OF vies ver

take place. This can relate to both appliance-specific
and patient-specific data on patients who are connected
up to the medical appliances, such as insulin pumps, and
medicine-specific data which are to be transmitted from

the server device to the medical appliances.

To this end the central server device has an application
server unit and a memory unit, the application server
unit being connected to application operation units on a
fourth data transmission stage by means of a third
network.” In this wéy, a plurality of application
operation units are arranged on a further data
transmission stage of this communication structure built
up in the form of a cascade or a multiplicity of stages,
as a result of which a plurality of devices, units and
medical appliances loosely communicating with one another
are formed on various stages of this communication

structure and they can function and act relatively



"Each communi cation device is provided for this purpose with at |east one
first menory unit and one first control unit in order to store tenporarily
data arriving and received fromthe ngdical appliances of the group, in
particul ar appliance-specific and patient-specific data on patients who are
connect ediﬂﬂ%%ﬁé’néé‘ﬁtﬂzdiﬁ%ré@'té‘”&@ﬁvﬁiﬁ@@ {9 &Qfﬁt#ﬁ%ﬁé‘ in a bundl ed
manner to t menory Server unit. In the same way, the first nenory unit
and t he faombtuebedt Dbn uwith of heaadj cosmunieat dedn HdewvhTes af enesdd ¢abl e f or
storing tenporarily data arrivi ng?and recei ved fromthe msrm%% server unit
t

or appl i cRYBIPREFYerT uhiE, ERE prr e uPart e AT el PR 15 @9t a, and to
pass themes tiRaRel 66666 FREi £alc QPP 1 ANCHS HRONsElerdNd; 1971 1 £ rEgui r ed.
This makes it possible for data to be capable of being sent both fromthe
communi catdmnugeydceon ofahbunesi caliclapps$ | eaie ebreqgueit by edeurnetbral

app! | anceg, 1,01 he, coppuini catLen, devi ce. 1 Wiket cape ] the data can be
terrporari?y S¥ored i nsT d&°eath Conmuni cation device and can op‘?l onally also
be read ditiech!| ysotiireftoy sonhéetednt® the snedirami fmdl neeyi e wi t hout
the aid of a server device. As a result, a virtually independent first

net wor k i SPPotRFbTe BeteenPh HWHWDE of PR AbpHishced®dn the one hand
and at | east one communication 6 device on the other hand. In the sane
way, the second network which is built up between a plurality of

comuni catdon devheescatiohidevype bh Phevioted haer tnds thersesver devi ce on
t he ot her_ hand sgoul d be rggarded as_being a networ kfs st em i ndependent of
the ot her”he V\%’fk S2Fh ?HFs E%’be%?m%nf ratsm E&F o of Ta 70 The server
devi ce touthe imdbviebatocotrndi canporately c@sta Wi €ivisg neeessary for
exanple in order _to pass on data on nedicines which are avai|lable in a new
form by weSC®FVehel SR vERe (BGHEE2! t PRHEATGRE VP HIUERS TR ¢ i on devi ces

and thusel%élrt‘éb@uf@ﬁi 19&19&&ﬁ@ﬁ@éiff@naﬂc@‘iga@ié’r?@—éﬁééiffé’ apans of the

second network, and these data can be stored tenporarily inside the
i ndi vi duadn conpimnttat vion @eei cesnéntedder to tHee subdecpikently passed on to

t he nedi cal gfzgc)lignces Lf re uiredhand inia S itaCHre orgeratintg state of the
af or esai o RdT ¢AT %pp??%n%%s.aﬁi% Fan e 1'ﬂ)ra(as it %CP’ %e Tf the
medi cal apd i meeerydeségined wnRithe formof an insulin punp is not carrying

out any administration of nedicine in the formof insulin to the patient.
In addition, the third network between the server device and the

appl i catiph ORETBLAONEP! ! Sne VAL £L %ﬁ%%ﬁf@%@d%@ fij stance fromthe

server device, is to be regarded as autarkic. is 1 ndependent third
net wor k caonttonheathit hetf appeh cadmoum dper Bdn ckewivd sat® $unetapld | cati on

i1t b f b.interf d. b.b I d
an- Chus FEF i EOT RS opEPRCT SR LEGHT 01 <= Rt W e L nr gt of t ne

dat a st orggle OfiethBBy SOE¥REY deNi € Cor ThSp Tdat W Cde@¥&r Shiored DR the server
devi ce and which are preferably stored in the nenory server unit can

|i kewi se PRYEHSplay cBedisiaet §Per L bei FREPosID| 0 fRRST Hilgem on to
selected medical appliances upon demand or‘if required.
This makes it possible for data to be capable of being
sent both from the communication device to the medical
appliances and from the medical appliances to the
communication device, in which case all the data can be
temporarily stored inside each communication device and
can optionally also be read directly out of or written
into this communication devicé without the aid of a
server device. As a result, a virtually independent
first network is possible between a group of medical

appliances on the one hand and at least one communication



-7- "display to take place both on the server device and in one or nore
application operation units which are arranged at a distance fromthe
server device. A nmethod according to_ghe invention for controlling the
transm ssion of data to and/or fromthe plurality of medical appliances is
characterized in_that each group.of nedical appliances on a first data
transm ssﬁh%‘ﬁl%?a%% ?Irl%n(gt%l lg %%I?%' fromor to gpcommni cation device
arranged on a second data transm ssion stage by way of a first network in
each case and stores themat the receiver location or at the transm ssion
| ocati on BAJCRPL FYRAI VY useRe t FRFPRG RVHPHF WIRECR T i Btttk 0Pt he devi ce

respect | VgL ye J0es S Fafla DL ANOL | BOARISPEELI b GONEOUTEL! AR ol foe
appl i ance-specific i cine data, appliance-specific software prograns as
wel | as toe cotl oot i landnmheviaheaseoveof dappte armwetlspectiliec sarad us

i nformati on t he collection and eval uation of | i ance-specific therapy
i nf or mat i %W?S#%eb%pﬁga_dﬁ%%é,am%hn%p%r%&w%ﬁ(t%g‘?%? sjtn(%%?%g%?l%sm ssi on
stage andophigh etHer hsewoPes at eThi Kews Seeypédtiad | yramsepesdentby of the
power supply and thus function in an autarkic manner, are thus controlled

by the cofdtni EEPT oORNYYFEEST HJC VTS ofC cBiRf | YRt hY1&wREi | es and commands and
pass on 0@8&&&%{‘8%%%@&'&?@& ”Ex%fgﬂx fat el ost CPSP‘-'%&%%iQ”iHeV' ce the

ot her way roun e conmuni cati on devices on the secon a transmn ssi on
st age areotrd&ewisepadesignedbt® apenedicimes uehlghiadepevaiehable oint he

net wor k and, inﬁgarti cul ar,#n a manner autarkic of the se(%ver devi ce, and

they rece?vBS¥ohPTHUPALYBh PF | BRS anth KOTmEREECT r ot t 1S sEP e A ¥t ce on
occasi on tfmptfefat PoRagSvibeseand tus heo Megd cddicdl -appliances,

can take place first by means of the second network, and
these data can be stored temporarily inside the indivi-
dual communication devices in order to be subsequently
passed on to the medical appliances if required and in a
'suitéble operating state of the aforesaid medical

appliances. This can be present for example if the
medical appliance designed in the form of an insulin pump
is not carrying out any administration of medicine in the

form of insulin to the patient.

In addition, the third network between the server device
and the application operation units, which can be
arranged at a distance from the server device, is to be
regarded as being autarkic. This independent third
network can connect the application operation units to
the application server unit by means of a web interface
and a web browser for example and can thus permit the
operation, control, uploading and reading out of the data
stored on the server device. -

The data which are stored on the server device and which
are preferably stored in the memory server unit.can like-

wise be displayed visually, it being possible for this



"appliances attached to the respective conmuni cation device. Operating,
status and nedical data of all the attached nedical appliances are |ikew se
received and tenporarily stored the otther way round in order to then pass

t hem on bundl ed or concentrated to the server device on the third data

Ly ansm sSAPRoELOOE, L B0gILEOMOLRCL! DRe v SE, BpdsLYRCL gpal s eyl our of

t he conmuni VICEs 15 &r ab

server deyh€eopmdbhe applﬂcdaiant@p@s@t$6nonn5tagehbyhtﬁeetransn1ssion of
control data of this ty The server device arranged on the third data
transm ss?ohR¥8get 52 p&%?%?%ﬁ?yfﬁ?maﬁﬁ%dsﬁﬁﬁ?¥aﬁ?Vl?ﬁs|de the clinic and
is controlled by the application operation units on the fourth data

transm ssion stage. A control of this type can cause the appliance-specific
configuraAimatug@aaam@r@bMﬂahdsthg bevgass@u bort coseretiedgcoh®euni cati on

devi ces t he second dat [ snls e,. Operati status and

o cal ARFAEREEr P08 eR e ba RS RAMOR: EERT Crnabnt SkelBrv iR second data
transn1ssmgaléaag@pplgaht&@ML@ech@ﬂ@@t@fikadsiﬂreﬂatnéadﬁ ?Pbﬁptbfrd
transm ssion stage, i.e. inside the server device. The application

oper at | o §3L 27PRAFBACER PRedf biFEhH data FF%H%W%%%%%H §F%§% produce the
configuratiohshit€saand £POHEH ﬁstbnaa@oﬁﬂuﬂ edoneg iﬁ@raF%éﬂﬁége aid of

clinical staff. In addition, ey nake a selection o e comuni cation
units to de acsévanéddang de&naml$heomuatagenby way of ne- fisetbehavi our of

the commuplcatin, deylges, by 1eking avallghle the dapa gr lnformation - 9

location or at the transmission location and optionally
uses them to control the appliance or the device respec-
tively. These can be appliance-specific configuration
data,.appliance—specific medicine data, appliance-
specific software programs as well as the collection and
evaluation of appliance-specific status information and

the collection and evaluation of appliance-specific

therapy information.

The appliances, which operate on the first data
transmission stage and which otherwise operate likewise
virtually independently of the power supply and thus
function in an autarkic manner, are thus controlled by
the communication devices by way of configuration files
and commands and pass on operating, status and medical

data to the communication device the other way round.

The communication devices on the second data transmission
stage are likewise designed to operate Qirtually
independently of the network and, in particular, in a
manner autarkic of the server device, and they receiﬁe
configuratibn files and commands from the server device

on occasion in order to pass these on to the medical



“required for this in the server device according to the third data
transm ssion stage. The application operation units can al so eval uate,
contentrate and illustrate the operatgng, status and nedi cal data, which
are tenporarily stored in the server device, in a suitable manner. The

apPl | cati g SELYer. U Lol 2Des Al oontool bedeand i egutabed i th respet

to witing and readi ng data byét e application operation units. In the case
of the meddwikaccording to the invention, data which are received in at

| east one first nmenory unit and by neans of a first control unit and which
are transmtted by the nmedical appliances of the group, in particular

appl i ancepspest {ng, adeh Pl | o0 -RPeLtd 1 Caded aopfa PRt LAt St¥henége connect ed
up to the nedical™ appliances, are stored tenporarily and bundled in each
comuni care¢dhcalevdpel brces eapaskdtevhse oredelvedoryd seeneeranity The dat a,
| n particylar gedicinesopeci {1 codad a, argall kewi ek sgelyegandygemoraril y
stored by Fhe Menory” Server Nt or the appli cation rver “unit by neans of
the firstoumdbDed otni dodeht hecddrisd cloat sotvemni devhcorderthe skhddt hem on
to sel ected nedi cal appliances on demand or when required. This can occur
for exanpf&FnErARFRt Raft3$pliance is in an operating state suitable
for the updating with data. The conmuni cation device then carries out the
transm ssion and the updating of the data . in the medical appliance in an
i ndependeft agddhheron Tothéi sirgrdwide ard afwhchidnahebepalytalr appl i ances are

continuously L&ad, oMl { IO 408 COMUL SALEOP.GRY! E6nBPS11ed by way
of the central server device on the third data
transmission stage by the transmission of control data of

this type.

The server device'arranged on the third data transmission
stage is preferably arranged centrally inside the clinic
and is controlled by the application operation units on
the fourth data transmission stage. A control of this
type can cause the appliance-specific configuration data
and commands to be passed on to selected communication
devices of the second data transmission stage. Operating,
status and medical data of all the attached communication
devices of the second data transmission stage are like-
wise temporarily stored inside this third transmission

stage, i.e. inside the server device.

The application operation units arranged in the fourth
data transmission stage produce the configuration files
and commands in an automated manner or with the aid of
clinical staff. 1In addition, they make a selection of
the communication units to be activated and define the
functional and time-wise behaviour of the communication

devices, by making available the data or information



'-10- are tenporarily stored inside the comunication device. As soon as
these tenporarily stored data, to which operating-status data of the

nmedi cal appliances al so belong, indicate that a suitabl e operating node of
the nedical appliance is present, updating of a data bank of the nedical

appl i ance g, £ALL | £4, 01&'1%1@1%h@héog%{l?%ﬁa&é%cgeé{!:&S dIH%StguéflﬁnOt t ake

pl ace in an~operating state during a current t era e nedi cal
appl i ancethsrdedags caranedioston| stagepreferable for the presence of new
data, as well as also new configurations, to be indicated visually inside
t he nedi cal appliance. The first network is preferably of the CAN type and

the Seconﬂh@ﬂﬂﬁ%fiégkD@ﬁ“&ﬁ@ﬁa@i@n0uni@§ ¥$ﬁﬁb§§9/@6akﬁ§kéype Furt her

advant ageous enbodi ments are set out in the sub-claims. Advantages and
expedi entcoreenreatarandvi Heustfaoen the fperating, desaruptaod in

conjunCtI&ghy%éf éQ@a?rﬁﬁigﬁ arg Egﬁpg£§rlf§ stored in the server

device, in a suitable manner.

The application server unit is operated, controlled and
regulated with respect to writing and reading data by the

application operation units.

In the case of the method according to the invention,
data which are received in at least one first memory unit
and by means of a first control unit and which are
transmitted by the medical appliances of the group, in
particular appliance—specific and patient-specific data
of patients who are connected up to the medical
appliances, are stored temporarily and bundled in each
communication device and are passed on to the memory

server unit.

" The data, in particular medicine-specific déta, are like-
wise received and temporarily stored by the memory server
unit or the application server unit by means of the first
memory unit and the first control unit in order to send
them on to selected medical appliances on demand or when
required. This can occur for example when the medical
appliance is in an operating state suitable for the -
updating with data. The communication device then
carries out the transmission and the updating of the data
in the.médical appliance in an'independent manner. To
this end the data of all the medical appliances are

continuously read out from the communication device and



"Figure lis a diagranmmatic illustration of the systemaccording to the
invention built up in a multiplicity of stages, and Figures 2a and 2b show
a possible application of the nultiplgstage system and net hod according to
the invention in flow charts in the formof one enbodi nent. system

di ' ' - ' t - ing.to th
rventi oreort ARePEfTH, PenElalehs oA Ko LOniBLIOLeSEEPAELRICLY (o cal
appliances is shown in figure 1. This systempermts the control and

configuration of a plurality of nedical appliances without failure of the
transm ssrONIP BT aLBREE Wk %B%?aB%%Ylﬁﬁaggﬂ gﬁEaneFﬁoWRéchnnected to them

as wel | RS £RY L 8641 Q8 QR VEEURhE ZRbE 0P, OF a{;ﬂi'ﬁ.ﬁﬁ&egaéﬁséﬂhi ch are sent
by the nedical appliances and are collected centrally for evaluation and

nmoni t or i nge pemposerdidiee ethate al soyeahde oparatang wedasafsthen stages 1
to 4, a plurality_of.nedical_appliances h LN LN bei ng
arranged %%%ﬁ?%%d%%p%h?oc%i%?eﬁgﬁ?gﬁgbuﬁgdgggﬁﬁ E%eafﬁgg H§#§p§Fansnission

stage 1. €he fedUPadaaphl ieateal s apalibegesut sbgsshgnedmnineagbiease to a
comruni cation device 6 with a first storage unit 6a and . a first contro

unit 6b. 9RYECEs cHrEFAUBLtIBY HRARSPORCENnIBxEPUSPFE2RERA0FkEbEsed on CAN

i n accor dapeend i thear eLereNcecRUPREY ¥y LRethb8iWaY. abPeignks an
excl usi ve CAN Tonnection 7 between the comruni cati on device and each

medi cal applhaice easrgadédoud.it.

It is preferable for the presence of new data, as well as
also new configurations, to be indicated visually inside

the medical appliance.

The first network is preferably of the CAN type and the
second and third networks are of the WLAN and/or LAN type.

Further advantageous embodiments are set out in the sub-

claims.

Advantages and expedient features are evident from the
following description in conjunction with the drawing.

~In the drawing

Figure 1 is a diagrammatic illustration of the
system according to the invention built

up in a multiplicity of stages, and

Figures 2a and 2b show a possible application of the
multiple-stage system and method accord-
ing to the invention in flow charts in

the form of one embodiment.

A diagrammatic illustration of the basic design of the



"The'plurality of comuni cation devices 6 are connected in turn to a
centrally arranged server device 8 by way of a second network 9, it being
possi ble for the server device 8 to bg subdivided into a nmenory server unit
SS and an application server unit AS. The server device 8 can in turn be

connecteﬁagﬁﬁggqgg?é) %hﬁédtﬂgtygégng}?ﬁ ggg Bﬁﬁﬁgfﬁgngaﬁ transm ssi on

stage 3 e app n Opéeration uni ich - 12 - are
arranged moachdwe- i@cwsfchud@tmttﬁ@sﬂm«smoﬂoﬁtage dontidoWhind prenit different
applications A, B, C, Such a_multjple-stage _design of the system according
to the |rﬁ/ael?ﬁ‘l‘b’fﬁl?%ﬁl%%%t?ﬁgatﬂjeu@%%ﬁ %&‘B‘ﬁdb‘f’aha%%?]p%?%?% o

troubl e- f&iee i ransy ssion of data which is not susceptible to overl oading
by way of the avail able networks. An enbodi ment with a possible

i npl ementation of the nethod according to the invention, for which the
system a ord|%g o the invention is_ne ess illustrated.in a flow

ehart i n S LA g i b caRe 5T B8 dont Sal i e LN 2 L D

is set u hyr of r@é@l@élt@ppap@htcgtwcﬂh@ﬁerﬁaip@r@n@fSth_érhi s is
carried out in accordance with step 21.
transmission of data and without overloadlng the networks
connected to them as well as the collection and
visualization of further data which are sent by the
medical appliances and are collected.centrally for

evaluation and monitoring purposes.

There are altogether four data transmission stages 1 to 4,
a plurality of medical appliances 5, such as insulin
pumps, being arranged subdivided into different groups 5a

in the first data transmission stage 1.

One group 5a of medical appliances is assigned in each
case to a communication device 6 with a first storage
unit 6a and a first control unit 6b. This is carried out
by means of an exclusive network based on CAN in accor-
dance with the reference number 7. In this way, there is
an exclusive CAN connection 7 between the communication

device and each medical appliance assigned to it.

The plurality of communication devices 6 are connected in
turn to a centrally arranged servexr device 8 by way of a
second network 9, it being possible for the server device
8 to be subdivided into a memory server unit SS and an
application server unit AS.

The server device 8 can in turn be connected by means of
a third network 11 from the third data transmission stage

3 to the application operation units 10a, 10b, 10c which



"Afteér that, the nmedicine data bank is stored by the transm ssion of a
corresponding control signal fromthe application operation unit to the
server device 8 in accordance with stgp.22. In accordance with step 23 al
the'connunication'devices 6 receive the notification that a new nedi ci ne
data ban n e r a e d or by
sendi ng Fﬂégdggéééﬁ' % %%g/f8§¥%ﬁn%g§%tgf néﬁig E%Hr%ta %e% QR@
transmEﬁwhﬂbhﬁpéfmuﬂﬁdiﬁf@ﬁeﬂﬁtappﬁﬁ&5t16M§SAp|Bpecfr0n1the server to all
t he conmuni cati on devices in accordance with step 24. This is carried out
by way of the second network after the third network has been used in the
Lransi Sshoi, 4 a1 016 ROPLLESLT Q05 PRET 8F | Ofle UL Ser CatbierapgRT yo device. -
13 - The conmuni cati on devices continuously receive data - fTomthe nedical
appl i anceshatimcdetdion foenprowntihe theremnstbseion af adatsa of t he

respective medicine_data bapk are store q@ nent_in the
Fespoct | VR L ol SPorTARcabee Ao SOoRSa PR & LRI He Mas DA carri ed
out in acspsclameEoVé tho sbéeprLadangepduisy o5 thdeavailaiistep 26 by
sending an interrogation signal fromthe conmmunication device to the

respect i VREWERFERI appl i ance or by checking the current data which are
present inside the comunication device to the respective appliance - as to
whet her the data on the new nedicine data bank are identical with the data
on the prmim@irpezeisewithealipbﬂeildheairb[almmrmtawaomes@emeé ve mnedi cal

appl i ance, s.the case, an_u ting of the. nedicine data bank does
nor t ake IFHHRY | HESRELIHENES Ene neaERESHRY T3 il 5 TSRl ol ne data
bank do notcsLdiespeddchani fhedtiyni $s MBeCessady f UL hET1véEPaZSias to

whet her the nedical appliance in question has assuned an operative state

whi ch al | 'ows® dhl@ipdeleery d° fheudafacdatdotPwhether it is in a therapy
nmet hod at the nonent. |If an operating state of the nedi.cal appliance is
present which allows updating, then in accordance with step 29 an updating
of the dafdrdankt odllhea nndWcapdap@dii madecise cduta echktidysétheup

transm ssion of the_data o% t he nediclne data bank, fromithe co ni cation

devi ce ofP¥ HEEFRTI RhI OBPpPT aht®. 2RPL EFatHat | ORI At VAt FOh-Df thelDorti on 31
is carrlq&u&grrf@@oggtngntQC@Bfggn&Qewggmr§{@ operative state is sent from

t he nedi cal appllance to the comunication deV|ce
After that, the medicine data bank is stored by the
transmission of a corresponding control signal from the
application operation unit to the server device 8 in

accordance with step 22.

In accordance with step 23 all the communication devices
6 receive the notification that a new-medicine data bank
is available in the server device. After that, by demand
or by sending the data for the new medicine data bank
when required, a transmissidn of the medicine data banks
takes place from the server to all the communication
devices in accordance with step 24. This is éarried out .
by way of the second network after the third network has
been used in the transmission from the application

operation units to the memory device.



- 14 - nponent, in accordance with step 30 a notification on the update nade
avai l able is sent fromthe conmmuni cation device to the nedi cal appliance.
In response to this, in accordance with. step 31, the nedical appliance
sends the current operative state to the comrunication device which in turn

[0 accor dange il pLep. 32 SEDHSeL tobiic HGoCUIY SpLoRFL alye State to the

server which Inh accordance w t stores’the current operative state
i n order fopowptiatemétcabnippl ialatas bankaoned heo opieemt + venstlades of all the
appl i ances. The conmuni cati on devige constantlﬁacheck .the operative state

of the metiEaPREpPFRERCRE TEREPS 28) Hhd FRERPEhHENt SOt PE eS2bdt an updat e

as soon agphhe QRECALLME St8EE40fcR PRAI foheRPPLL aNGE ALLQUSE BRe UPdate. In
accordance with arrow 34 a repeated enquiry as to the operative state by

t he conmmedacabnapgeviaeceakes place until it is established that the
operative state of the nedical appliance in accordance with step 28 all ows
an updating of the nedical appliance to-be possible. Consequently, during
the transpsssbon & opesathyektng Biatbsehntarbéd osuof ih hecosd: cal

appliances to the server devices two, stages of the transm ssion of data are
fol | owned, S¥BRRI Y1 EReSEPANSP t i 3R FrOMFhelfi PREC dat Tt F afsHP s¢f oY st age to

~the sepongeﬂaiﬁgtaﬁn§ﬁté§£8§a§i@ﬂesﬁgﬂaih@ré&aaﬁét&@mm&ﬁpaaﬁb@nsecond dat a
transm ssion stage to the third data transm ssion stage. On account of the

first netdevkce usethexcéspéoeiyebyedioeli 2ppblappteapteby ehepkihe
connunica%%%n devi c uiry asto.the.operative state and a

. rrermn § gr&$9éh629 . prege nside nthe .
possi bly u??lﬁ% h %ge 0 opera?lge and starus data of the in- -15-
communication device to the respective appliance - as to
whether the data on the new medicine data bank are
identical with the data on the previously present
medicine data bank in the respective medical appliance.

If this is the case, an updating of the medicine data

bank does not take place in accordance with step 27.

If the data of the medicine data bank do not correspond,
an enguiry is made in a further step 28 as to whether the
medical appliance in question has assumed an operative
state thch allows an updating of the data bank or
whether it is in a therapy method at the moment. If an
operating state of the medical appliance is present which
allows updating, then in accordance with step 29 an
updating of the data bank of the medical appliénce is
carried out by the transmission of the data of the
medicine data bank from the communication device of the
medical appiiance. After that, an actuation of the
portion 31 is carried out, according to which‘the current
operative state is sent from the medical appliance to the

communication device.

If the operative state does not allow updating for the



“dividual nedical appliance with a high degree of transmi ssion quality and a
| ow degree of failure is possible. These operative and status data are
tenporarily stored inside the comunjggtion device and prepared in order
then to send themon in a bundled manner to the server device by nmeans of

t he second network. In this case.the co ication_device records which
data ar o RNT bnett B REISaf 8 o v P by O e aneCBr SR e R e o i vor k. and
as a resulpdate i fagapabhelable essrésht ngroheche anshmesioacodbndata to the
server device to the recently arrived or received data. If a failure of the
second ne®@Ht ke weP eCE® BRELFEl afPPIHRNGRt a ForrpFReEet| RabFelperi®ds of

time are {eoppsanilVysterede)nsi dechhens ﬂ@yfiégﬁi DndeVLLRSs 3Pt hey are
transnitteg cod%*eteYy to t%% server dev?ce whe tﬁe seconﬁ %etm%rk becones
avai | abl ecageent ¢pengcovelancatai td ahé ucotmeunechotomeaevote t izgichventi on

it is possible for data also to be sent directly to other third systens
fromthe LBNTHHF CHE | SHCQENRRES Wit RoBtSRhi S FEUIRGLE olRakRS pl ace by way of

the servegyuggah€eopELst i hk SsOHEROEE, tIE OOy aFRDER i ANSc88PASheE be
carried out inside the comuni cation device. On account of the _reduction of

the data Wil PeePrahspiered FRONTEREANE OPRERREATE OPLAES| tR BTE®Tt he server

device - 19 LPaseedena YbhEh: Ay BT EXLRUSHY O oNELabePD Ligpspi tied, !
is possible to el[Tmnate overloading of the second network 9. In the sane
way, the ¢bssldftiatapphiaheéency tinmes inside the first network 9 are
elimnated as a result of the direct -16 - connection between each
communi cation device 6 and each nedical appliance 5, since each nedi cal

appl i ancerhe haSmetRf €8t i Bni deti Sc CObhEEaRt DY 06RE RO Hat GpeFheisbor age of
data inside the conmunication devices 6 for the case of power supply

failures $52m® Pbntler medisahryomsiances (step 28) and

independently carries out an update as soon as the

operative state of a medical appliance allows an update.

In accordance with arrow 34 a repeated enquiry as to the
operative state by the communication deﬁice takes place
until it is established that the operative state of the
medical appliance in accordance with step 28 allows an

updating of the medical appliance to be possible.

Consequently, during the transmission of operative and
status information of the medical appliances to the
server devices two stages of the transmission of data are
followed, namely the transition from the first data
transmission stage to the second data transmission stage
and the transition from the second data transmission

stage to the third data transmission stage.

On account of the first network - used exclusively by a
medical appliance - with the communication device a
current enquiry as to the operative state and a possibly

occurring change of operative and status data of the in-



‘result. Al the features disclosed in the application docunents are clai nmed
as being essential to the invention, insofar as they are novel either
individually or in conbination as conpared with the prior art. - 17 - List
of References 1, 2, 3, 4 data transm ssion stage 5, 5anedi cal appliances

6C0nnuniC@i&fﬁh&fvﬁgéical appliance with a high degree of

transmission quality and a low degree of failure is
possible. These operative and status data are
temporarily stored inside the communication device and
prepared in order then to send them on in a bundled
manner to the server device by means of the second

network.

In this case the communication device records which data
are sent when to the server device by means of the second
network, and as a result it is capable of restricting the -
transmission of data to the server device to the recently

arrived or received data.

If a failure of the second network were to occur, all the
data for pre-definable periods of time are temporarily
stored inside the communication devices and they are
transmitted completely to the server device when the

second network becomes available again.

In accordance with a further embodiment of the invention
it is possible for data also to be sent directly to other
third systems from the communication device, without this
having to take place by way of the server device. For
this purpose, protocol adaptations can also be carried

out inside the communication device.

On account of the reduction of the data - to be
transmitted from each communication device 6 to the
server device - to those data which have previously not
yet been transmitted, it is possible to eliminate
overloading of the second network 9. In the same way,
the loss of data and latency times inside the first

network 9 are eliminated as a result of the direct



“6amenory unit 6bcontrol unit 7first network 8central server device 9second
network 10a - 10c application operation units 11third network 21 - 34net hod
st eps -16 -

connection between each communication device 6 and each
medical appliance 5, since each medical applianée 5 has
stored in it its entire protocol and data. The storage
of data inside the communication devices 6 for the case
of power supply failures is no longer necessary as a

result.

All the features disclosed in the application documents
are claimed as being essential to the invention, insofar
as they are novel either individually or in combination

as compared with the prior art.



" ASapplication server unit SSmenory unit - - 18 - dains 1.. A systemfor
controlling a data transmssion to and/or froma plurality of nedical
appliances (5), wherein the plurality;pf nedical appliances (5) are

subdi vided into individual groups (5a) with at | east one nedical appliance

(5) in eaﬁgijgagg,Rgpf%?&g%géi zed in that each group (5a) of nedical -
appl i anc ata transm ssion stage (1) is directly connected

by way of a first network (7) in each case to a comuni cati on device (6)
arranged on a second data transm ssjon stage (2) for the transm ssion,
storage ahd tontrot it ARH SRS 2r29r ovi ded which are designed in
order that aspluralitypfcdh oy cati on devices (6) may exchange data
with a common central server device (8) arranged on a third data

transmi ss® on stage (3onfrnidattordrgeiceontrol and transmi ssion of data.

2. A syst%n accordi ng 1 oOl;:I alimm 1, characterized in that the neans are a
second network (9) whitT c}frecjttfy connects the comuni cation devices (6) to

the commgbcentral sefoterrsievige: (8) arranged on the third data.
transm ssion stage (3). 3. A systemaccording to claim1, characterized in
that the heans constitif Qe nal storage nedium such as a USE stick

or a nenmpgy card. central server device
9 second network
10a - 10c application operation units
11 third network
21 - 34 method steps
AS application server unit

SS memory unit



"4. A systemaccording to clainms 1 to 3, characterized in that the centra
server device (8) conprises an - 19 - application server. unit (AS) and a
menory server unit (SS), wherein the.gpplication server unit (AS) is
connected to application operation units (10a, 10b, 10c) on a fourth data
transm ssion stage (4) by neans of a third network (11). 5. A system
according to any one of the preceding clains, characteri.zed in that each
comuni cation device (6) has at |east one first nmenory unit (6a) and one
first ' control unit (6b) in order to store tenporarily data arriving and
received fromthe nedical appliances (5) of the group (5a), in particular
appl i ance-specific and patient-specififydata on patients who are connected
up to the nedical appliances (5), amd to pass themon in a bundl ed nanner
to the nmenory server unit (SS). 6. A systen1according to claimb5,
character'zeg%ln t.hat he first the first control wunit

§)
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data arrivi ngadtor eeebved $1@raley BAOhYASELY eippli &né¢&S) (97, t he
application server unit (AS), in particular nediclne- speC|f|c data and to

pass them on WRPERIRCHRR Pt bt LW ppE i BRGES2E 53PRBEAIERIRATY ATEF requir ed.
Zhafé§¥:$?g239%ﬂip%at théﬂaﬁlﬂafﬁgiﬁ%gg §£8§§§ng%gigi é§%L%??%%tlon
oper ati on unidrse (ddd]cdDppdlignte® tHe appéachatcase secharacmetizd®) by
means of a V\Blbni&ja?tl:feaa(.:ehagnxdo&pm??a})rgﬁﬁn?édical appliances (5) on

a first data transmission stage (1) is directly

connected by way of a first network (7) in each case

to a communication device (6) arranged on a second

data transmission stage (2) for the transmission,

storage and control of data, and means are provided

which are designed in order that a plurality of these

communication devices (6) may exchange data with a

common central server device- (8) érranged on a third

data transmission stage (3) for the storage, control

‘and transmission of data.

2. A system according to claim 1, characterized in that
the means are a second network (9) which directly
connects the communication devices (6) to the common
central server device (8) arranged on the third data

transmission stage (3).

3. A system according to claim 1, characterized in that
the means constitute an external storage medium, such

as a USB stick or a memory card.

4. A system according to claims 1 to 3, characterized in

that the central server device (8) comprises an



"8. A systemaccording to any one of the preceding clains, characterized in
that the nedical appliances (5) are -20- insulin punps. 9. A nethod for
controlling the transm ssion of data te®o.and/or froma plurality of nedical
appl i ances (5), wherein the plurality of msdi cal appliances (5) are

subdi vi ded i ng 1 1”9%] (%Jaéelg‘;gyp&l&?hat Egrlarﬁp c%@g;wse%]fr@gf g?r(g:at?ppl i ance

(5) in each c aracteri zed
appl i ances (5)s®n, awhie:rs:tn Oetiea dp;ahsmsjsmmrssra@e urnEnsms)s tata fromor to
a conmuni cation device (6) arranged on a second data: télnsm ssi on stage (2)

by way of a fGPEEHRNMOTR IEHLITATHER R T domt Tl St idemORind a

plurality of ﬂd@ﬁ%&%%'&é‘té’%’f&ﬁ%i@éléﬂ%‘%@é ta Pyoyee His a second
network (9) - data fromor to a comon central server device (8) arranged

on a third dafa a ransrd seetowosk agel3) and control them 10. A nethod-
according to claim9, characterized in that the central server device (8)
is provided with an application server unit (AS) and a nenory server unit
(SS), whegeim éhetapphécotdongsesvanyudine OASkhes preeetired diaiappl i cation
operation units (10a, 10b, 10c) on a fourth data transm ssion stage (4) by
way of a thi r‘&“%%&ﬁ’kl?ﬁci)l%nﬁh‘?‘% HEr ST FHURBFR Y TP LGS r YUl ated al so

with respect A6 4 U 0 @Nthd CALEDO ABRGLpYuie 0P| | 534 108 opBrad i-on

units. 11. A method according to clains characterized in that
data whi ch areontecel et n( &) Imscbr@we o rstomnmrwpmntlf(ﬁa;atamd by neans

of a first control unlt é62 eg\hhcgmare transm { Pya he rTF.d)I cal
appl i ances (53 ofv Jtrh% group c(%%a‘f in par P eul'ar appll ce- speC| i'c and
patient - specidf ccigktgrolip pesa ent sn Wered €uTHA ngsd Brhiipe { pddef iedi cal
and patient-specific data on patients who are
connected up to the medical appliances (5), and to

pass them on in a bundled manner to the memory server

unit (8S).

6. A éyStém according to claim 5, characterized in that
the first memory unit (6a) and the first control unit
(6b) of the communication device (6) are suitable for
storing temporarily data arriving and received from
the memory server unit (SS) or the application server

-unit (AS), in particular medicine-specific data, and
to pass them on to selected medical appliances (5)

upon demand or if required.

7. A system according to any one of the preceding claims
4 to 6, characterized in that the third network (11)
connects the application operation units (10a, 10b,
10c) to the application server unit (AS) by means of

a web interface and a web browser.

8. A system according to any one of the preceding claims,

characterized in that the medical appliances (5) are



"- 21 - appliances (5), are stored tenporarily in each comunication device
(6) and are passed on in a bundled manner to the nenory server unit (SS).
12. *A nmethod according to claim1l, chpracterized in that the first nmenory
unit (6a) and the first control unit (6b) of the conmunication device (6)
receive and t i ore data, in particular nedicine-specific data,
fromthe nem%ﬁ/eédﬁ%t (SS) or the application server unit (AS) in
order to pass themon to sel ected nedical appliances (5) upon demand or if

required. 13. A nethod according to any one of claips 9 to_ 12,
characterf zed* iTFMAE tHe FPRETOhLRDr K SEERAHCIBH P4 otk tFREEARP t ype and

the second a%&mlgdfp@rgvxgrzg&@éfig,}el@@tfﬁ@d{éﬁngﬁk@l%@n@ﬂr LAN type.

wherein the plurality of medical appliénces (5) are
subdivided into individual groups (5a) with at least
one medical appliance (5) in each case, characterized
in that each group (5a) of medical appliances (5) on
a first data transmission stage transmits data from
or to a communication device (6) arranged on a second
data transmission stage (2) by way of a first network
(7) in each case and controls them, and a plurality
of these communication devices (6) transmit - by way
of a second network (9) - data from or to a common
central server device (8) arranged on a third data

transmission stage (3) and control them.

10. A method according to claim 9, characterized in that
the central server device (8) is provided with an
application server unit (AS) and a memory server unit
(SS), wherein the application server unit (AS) is
connected to application operation units (10a, 10b,
10c) on a fourth data transmission stage (4) by way
of a third network (11) and is operated, controlled
and regulated also with respect to writing and

reading data by the application operation units.

11. A method according to claims 9 and 10, characterized
in .that data which are received in at least one first
memory unit (6a) and by means of a first control unit
(6b) and which are_transmitﬁed by the medical
applianceé (5) of the group (5a), in particular
appiiance-specific and patient-specific data of

patients who are connected up to the medical



12.

13.

-21-
appliances (5), are stored temporarily in each

communication device (6) and are passed on in a

bundled manner to the memory server unit (SS).

A method accdrding to claim 11, characterized in that
the first memory unit (6a) and the first control unit
(6b) of the communication device (6) receive and
temporarily store data, in particular medicine-
specific data, from the memory server unit (SS) or
the application server unit (AS) in order to pass
them on to selected medical appliances (5) upon

demand or if required.

A method according to any one of claims 9 to 12,
characﬁerized in that the first network is seiected
from the CAN type and the second and third networks
are selected from the WLAN and/or LAN type.



