- 1 - Systemand nethod for controlling a data transm ssion to and/or from
a plurality of nedical devices Description The invention relates to a
system and a nmethod of controlling a transm ssion of data to and/or froma
plurality of medical appliances according to the preanbles of clains 1 and
9. Inclinics and hospitals, networks-for the transnission of data are
frequently made avail able, which are provided in order to nmake avail abl e
dat a communi egtien snd hmatipddir @by toprafratddireala apgild ancessmaredihe: ane hand

and a server or a seryer device on_the .other_hand. t
have the task of da‘f‘%‘g‘f‘?ﬁn TS st é):}'surtagﬁ%ﬁ’goﬁ é’beéﬁlcr‘?'\lﬁ
applies both to data which are produced at the nedical
frequently connected to patients who occupy a hospital

rks of this type
V4<€a tinme. This
appl i ances which are
bed and which have

to be sent to the central server de%f€ERRi®Rder to nonitor, evaluate and
di splay the data, and to data which are to be sent fromthe server device

centrally to the various nedical appliances. This data

transm ssion has to

be carried @bt inveebiorgstlatiar HWnd igysdar aubl & fraddiadarder, which is
frequently n ible | cald 1 i_cal ian access a comon
cg}ltgﬁégjd?gjﬁga O&%rhe 188107 Q)% %Q:Ia ﬁ:ﬂ 3&%%1({{10% %%‘%m %

net wor k and OVeér net'wor K f reque

curs’'ds a result of

this. ' plurality of medical appliances according to the

preambles of claims 1 and 9.

In clinicg and hospitals, networks for the transmission

of data are freguently made available, which are provided

in order to make available data communication with a

pilurality of medical appliances on the one hand and a

server or a server device on the other hand.

Networks of

thig 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 wnich are

freguently 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 gent from the server device

centrally to the varicus medical appliances.

This data

rransmiession 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 can lead to an

interruption in the data transmission and, in this way, a

trouble-free data transfer cannot be carried out. This

fregquently results in large intermediate memories being

provided in the medical appliances in order to store the



In addition, an overloading of this type can 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 internedi ate nmenories being

provided in the nedical appliances in-.grder to store the -2- data - which
are currently being produced in the nedical appliance or have been received

bef or ehand g cLenponathl ¥ knchPe-gvent nat nhaid e eu oxerhoading.of the
network. Reading out this internediate nmeffory is made possible again only

if a fixedagaflaabransmi bsivenbesnneet ¢ onetobehers8rudr - desiperdiasitbeen set

up, for exanp after.th I on..0 r.l.oadin f_th t wor k.
Consequent Ilf/“, kgﬁeegg?gc?%ogggﬁg}%rfgﬁe%}’rg?%géﬁtllh%nglksg?% Iﬁ% ‘gorra}g'ai | abl e a
system and a nmethod of controlling a transm ssion of data to and/or froma

plurality of nedical appliances, ich will provide a trouble-free _
cont i nuousRERANEH %EFOEQ?D? Halt = BetiRen T‘ﬁ‘@ogﬁdﬁﬁa’f}a‘%ﬁﬁqsﬁfé@s@ on the one
hand and azsgi¥esnodpvi ge; onitde @ither thandmi Wet Bautodnd @siorpftdata during
near real time transm ssion of the data and an overl oading of a network

t aki ng pl agerveahi deobfechas PRt 8 Hed i t FO¥ e8Pperri¢ Rilife St em by t he
features of_glaiml apd Wil h FRSNEGLS L0 thee "RLARY, DY the features of claim

7. An essential 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

pl urali tyd&;%sfn%%il&%:ﬁpptl ieag%%gjﬁéﬁsé \%ﬁ P\Jlge[( a%%ég?rgg R %in allonaggl itances bei ng

subdi vi de in ‘dua east one nedical appPi ance in
each case,mfechwaybof arediscalm appl iamseshoh & fdargstrcdatagt kansni ssi on

stage is directly connected by way of, a first network .in each case to a
conmuni cat i GHIRATE A arged &7 5’?&@%&%?@%&&%& 8h stage for the

transni ssiQyi SH0R48 Al Lontimalerofyidat drAandidRanscakeepepyided which are
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 piace.

This obiject is attained with respect to the system by the

features of claim 1 and with respect to the method by the

features of claim 7,

An esgsential 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 intec 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



-3- designed in order that a plurality of these comrunication devices on a
third data transm ssion may exchange data with a comon central server
device arranged on a third data transm ssion stage for the storage, control
and transm ssion of data. Means of this type can be a second network which
connects the comuni cation device direecfly to the server device.
Alternatively or in addition, nmeans of this type can constitute external

st orage neddasiguel as b@deexanpteaQﬁEhﬁdjrmﬁ of ﬂnﬂﬁ&ryxﬁam@scmhheh can be
used for the transm ssi on of of a systemof this type for

control | i ng98VEF&fAshi's&i 6 6f ﬂ%f%.? a?%?%ﬁﬁ&ﬁﬂ tﬁﬁ?faﬁ§&e666§5|ble t hat

on account @f:thg AUkhhbRl e=8t29E HMFaNgeBAt-Ofstheddadion dualssyst em
conponents involved in the transm ssion of data not only the overl oadi ng of

t he networ kGaF&htdarami §saPhi AraErl Wid Tfus aradrer Icoadirag 87dt he net wor ks
i nvol ved 'SFPéﬁgﬁﬂéggoanE dat Ouﬁhgﬁg!%ﬁfHﬂﬁﬂ?g&&%ﬁ%ﬁnpkedgt chetyeen the

nmedi cal appliances on the one the serv vice on the other hand
is al so ensueENGrKhwbch benau@asdﬁmacnnmnunxﬁaﬂﬂma cdemneet doneofltvhe

i ndi vi dual dic Ila ces are di.vi.ded into ro s, to one
cormunicatigE %% |%% eac l%%se %h R 5 Sothérwitde g%#gﬁ%d in such a
way t hat itm@@@sC@ﬂnumigaﬁﬁpérbéﬁ1dnﬂgﬂﬂﬂumﬁ dmrres] brerayadependent|y of

the server device, with the nedical appliances, which are greferably
i nfusi on puipS} Fnd-CRNEHPES St6Te tas £XdiTECE YeGRREE VBRCBetHeen a

connunlcatngg1g§¥icgbirhggugkéﬁgﬁggy1ohh@foagtgand and a nedi cal appliance
on the other hand is fornmed as an excl usive connection of the first

network. This has the result t hat when using a network of the CAN type for
exanpl e ”Ozggﬁﬁééﬁg“ 3¥ %E@ Eg@%eE%r'Bo£€£8§19£gté”E or

gquantities n occur et
transmission of data it is advantageously made possgible

that on account of the multiple-stage arrangement of the
individual system components involved in the transmission
of data not only the overliocading of the network with data
is minimized and thus an overloading of the networks
invelved is prevented, but a trouble-free transmission of
data between the medical appliances on the one hand and.
the server device on the other hand is also ensured.

This is because on accgount of the connection of the indi-
vidual medical appliances, which are divided into groups,
to one communication device in each case, which is
otherwise desgigned 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 exclusgive 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



appliances and a centrally arranged server device, since the exclusive
direct line between the comunication device and one of the nedical
appl i ances reduces and alnost elimnates the latency tinmes and data | osses
in the transm ssion of data. As a result of this, not only repetition

| oops, which frequently have to take ptéce for a successful transnission of
data by way of a network which is to ensure the supply of a plurality of
medi cal applaanicescat thd sagentiaE,y bitrzaleal update: ttermicrat isaaseduri ng

t he updating, of the software of qfdical appl i ances are prevented. In

he
addi tion, oncESTHtSdY et 52t rett® 1951 Het FHEEGirfiricEat i on devi ce

and the nedigali capphbapgesca troulerdeadyiansiiessi-aauekdata fromthe
nmedi cal appliance to the comruni cati on device or vice versa can take place.

This can reRadfestochorhrappt i ir el FeETt it mard 39t dafse- Speekri éndata on
patients who,are.coppect eg, upe @ ddie MRdicale AAR! lgneess Sueh agilnsulin

punps, and nedicl ne-specific data which are to be transm't t he
server devi cepetithennkdpeal w@ppii dncesently thive ¢éndthhe péateafoserver
device has an_application server .unit and. a nenory unit, the plication
server unitabgFﬁg@%%ﬁ%%c%%%F?%%%%bI%égfpgﬁa0%§f§F¥oﬁ“u iP?QHﬂgg fourth data
transm ssi omhs$thges byo neansroftia tdhippdynetwar biukaitibiysoWeyedacpl ural ity of
application ogiration units are arranged on a further data transm ssion

stage of thPEPCOTHGRT calti ‘o s et drFE baHEt 2api HPEREST o AT o2 bl €% cade or
a nmultiplicityinf shaugSiadha Jresilkt soktwak-ehoa phurakkiysof devi ces,

uni ts and nedi cal appliances | oosely communicating with one another are
fornmed on vaPPHLRNGRAGES dTraviinse€ommuni cation structure and they can
function and act relatively - 5 - independently in order to continue to
mai ntain the communi cation with the adjacent devices / units / nedical
appl i ances bf a@ditnext, |[owercconntthefnekishidghertst age. bdhwsemelkes possi bl e
a reduction_in the suscegiibkgi%% to, co nication failures, such as can

n “Phe lse™

Sleliy bhe ke Re eyl 0% 5L G e?%%%liﬁ$?iv1AN) with a

frequently occu or examﬁﬂ%
server whi chréso1hreedd v reonneekednt ot hetpedical tiapphdaness in the entire
clinic by way of a network of this type. Each communj cation device is

provi ded fo?PRJrﬁ?%rtﬁbst@%CPﬁ“&PlF@gé?noﬂ%"%?? S MerET YW aIfid S@%d one first

control unidaid QOrger tanskorent eapgEaridypdat aasTiMag g irecei ved from
t he medi cal appliances of the group, in particular appliance-specific and
pat i ent - speEid ke tdard -GRegatiientstahon drat o ciied ale taorrttee teddi cal

appl i ances, and, L9, PR LALMLEN i AUl a] JBNRL LG, YigJIemaLy server
- medicine-gspecific data which are to be transmitited from

the server device to the medical appliances.

To this end the central server device has an application
gserver 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 way, 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



In the same way, the first nmenory unit and the first control unit of each
communi cation device are suitable for storing tenporarily data arriving and
received fromthe nenory server unit or application server unit, in
particul ar medi ci ne-specific data, and to pass themon to sel ected nedi cal
appl i ances upon demand or if required. -This nakes it possible for data to
be capabl e of being sent both fromthe comruni cati on device to the nedi cal
appl i ances angidépaadhaymedi eabeappbi angesnt® thensomamny catd on device, in
whi ch case all the data can be tenporarily stored inside each comunication
devi ce and cEABPAIGITAHTY ValtBothe rRAUCEHT @YV ICOUL/ ofblS wr itadErdInt o t hi s

communi cat i of,dem ce dideheut Lbe: al dyof & sgryeredev . A desult, a
virtually independent first network is possible between a group of nedical
appl i ances ofRtsheediee ardibhd atr¢@ustione ©onmrdcatdmnibig-itgevicce on t he

ot her hand. S e rk.which.s built up between
a plurality %c*&%%ﬁn%%n%?gglt :‘é%%l‘é{é{%lgbe%%?d%%i% y%e@%uner%‘hlé’ ()C)ﬁéjuﬁagégand t he
server devi cetampltchénother uband wheilakbemegarided as heiange=avaet wor k

system i ndependent, of..the other networks. In this respect a transm ssion of
data from t HE"S&t vér S4EVFE yt%P?WﬁF%%%?V?dﬁET“Eﬁﬁﬁﬁﬁi@%ﬁﬂ&ﬁnﬁgﬁiéés, whi ch
I s necessar y:HeOlerexaapteinic opdesat ®MNas hdiwdal donHIRdi-¢iaes which are

avai lable in a new form by way of the server device, to the individua
comuni cation devices and thus to the nedical appliances, can take place

first by means otchhensesonsh netmork,: Apd-Jhese ¢ata.¢an Eﬁr%géed

tenmporarily inside the individual communication devices inh order to be
subsequent | y¥igassédlenst oonhel imsdi awimcapplirdricesd breeddirsedcantdrdh a

sultable opgratiog stale of the Afhohgsald qedleal appliances, This can be

present for exanp the medi cal appliancé desighad i i Ehg*form of an
insulin punpecsineti Larm yily nedticaly aggiiinnsksabronhaf gpedpecing in the form
of insulinto %he fatient..ln additLgn, thﬁ third network between the
server devi FEhAG R HEPH AT RS6pEr St FOA BRAFLSNCWRPERIERR BRtarranged at
a di stance broprthensermes deviceans-selioubecregardgdadssbei ng autarkic.

Thi s i ndependent third network can connect the application operation units
to the appl PERLTORCR®r VA1 (Yl P26y RB&MsOBf 18 febundtedfaeenahda web

browser for gxagple-and.qan thys permt the operation, control, uploading
and readi ng 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
menory. Server Wl Lo Gan Jlkewhse besdi sehaygd.yl suald Vend te elng possible
control unit of each communication device are suitable
for storing temporarily data arriﬁing and received from
the memory server unit or application server unit, in
particular medicine-specific data, and to pass them on to
selected medical appliances upon demand or if reguired. |
This makes 1t 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 opticnally also be read directly out of or written
into this communication device 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 nethod according to the invention for controlling the
transm ssion of data to and/or fromthe plurality of medical appliances is
characterized in that each group of medf cal appliances on a first data
transm ssion stage transmts data fromor to a communi cation device
arranged ondavseeord datacthansmimdi on stage by way of a first network in
each case and stores themat the receiver location or at the transm ssion
| ocation and optionally uses themto control the appliance or the device
respectivel yn theseasanwhe, appd | eaeend pecddck confdiguratiorn waga,

appl i ance-s%eci fic nedicine data ac%ﬁnl i ance-specific software prograns as
wel | as thePE5FFEEt FoRLARd BVl Uat TOH BT Fpt Taftrspetidl Crittaty®s

i nformati oncandptherneohlggtion and eualuatian of appldanaespegini ¢ therapy
information. The appliances, which operate on the first data transm ssion
stage and wHReHi6t her iggeréperatt €93 W s€ Wt uavstgrhdepergeseny of the

power supply-apnd_thus.funct.i 4N an autarkic el . ahe ks ontrol | ed
by the corméni cation %Ie\ljl?ce‘%% way of clong guration T%né%gl%%goglo%ands and
pass on opedatingrost dheissandmnedivcale dat &Heo itrlve vcigimaini cati on devi ce t he

ot her way round. The co ni.cation_.devices_an the second data.transm ssion
stage are | FREBWBECHRETYrEd 10 OpeFare vicr fTa S T Rdéren§&AtFy Sof t he
networ k anderéiirpastpLed adn dar=a drnmRer cduledr king cof ke asarvaridevihce, and
they receive configuration files and commands fromthe_ server devi %e on

occasi on i n®oREEr feH pas 'Athéde OF 56°TRE MENIEA, tegthe individua

communication devices and thus to the medical 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 reguired and in a
suitable cperating 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 betweern 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 c¢an 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, uplcading and reading out of the data
stored on the server device.

The data which are stored on the gerver 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 cati on device. Operating,
status and nedical data of all the attached nedical appliances are |ikew se
received and tenporarily stored the other way round in order to then pass

t hem on bundl ed or concentrated to the server device on the third data
transm ssion stage. In addition, the tine-w se and functional behaviour of
the communi cation devices is preferably controlled by way of the central
server devi gésphayheot hikd patee thansmsdilon sty beviwe tarwhsim ssi on of

control data, of Lhis,1ype., The, seryer. devige arianged on the third data
transm ssion stage is preferably arranged centrally Insi € the clinic and
is control | edrbygtheaappl dtataore opematihen sunvdess aleile: fourth data

transm ssion stage. A control of this type can cause the appliance-specific

configuration data and conmands to be passed on to sel ected conmuni cation

devi ces of hh@e§3§@f'&’c&§%@iﬁgamrﬂ%§e$ii%eﬁit% @er@dt%lls_h@ ggeand
nmedi cal data of all the attached communi cati on devices of the second data

transni ssi oR*3RalEsaF e | Tkel S 1mpbYan [HF St dted Alvsiadd tvhies third
transm ssi ofl.§1A9L, abp £ a5t 6 1R, SeRVen ey 'i(fze'tha-Eh%a@:@lplgjr%@%' an
ge produce the

operation units arranged in the fourth data transm ssion st
conf i gur at i oadftdéesand voremrids & fiastadedrattedwarisercor siegh the aid of

clinical st g%ésr#ll sg‘yaiéalt O%ec%ng Dﬁyttrr]ggi%e c%mﬁ%ln%%faitg_% Ofd.et\rgce:epg_@r‘%xg%%ggu on

units to be Activa and I ne unctiona nd time-w Se avi our of
t he communi catd ased®\d cksa Mraraiing lavakskablee thheagtabd ar fimkor mati on -

9- required for this in the server. device agfordin% to the third data
transnissioﬁEEW%ﬁﬁaln each case and stores Them at the receiver

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

therapy informatiomn.

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 ccommands and pass on operating, status and medical

data te the communication device the other way round.

The communication devices on the sgecond datz transmission
stage are likewise designed to operate virtually
independently of the network and, in particular, in a
manner autarkic of the server device, and they receive
configuration files and commands Ifrom the server device

on occasion in order Lo pass these on to the medical



The application operation units can al so eval uate, concentrate and
illustrate the operating, status and nedi cal data, which are tenporarily
stored in the server device, in a suitable manner. The application server
unit is operated, controlled and regulated with respect to witing and
reading data by the application operatirén units. In the case of the nethod
according to the invention, data which are received in at |east one first
menory unit agpd ibyceeanstethadf tostheoadepdctuhiré andnwhieh-age transmtted
by the nedical .appliances of the group, in particular appliance-specific
and patient “§pe¢ific data of patients who are connected up to the nedical
appliances, are stored tenporarily and bundled in each comuni cation device
and are passed on to the nenory server unit. The data, in particular

medi ci ne- spEEFFRE BEL aStakes | FROWSE ¢ ela/erl ehdrtenper atitaphstored by the
Terory. Servgeainbl ghpt1endppldCAt AN SAIY S Uil fo P IRANS AL hE 1T St

menmory unit and the first control unit in order to send mon 1o sel ected
medi cal appEiFaneéstha demendiay when rigguirdslk Thithaamasee whekopnexanpl e

when the ned ppli i.S 1 nopsrating state suitable for the
updati ng wi ?Hﬁgg(ﬁg B#h%&g%%%ﬁ%a itbonpcgléavisceegfehreﬁieégﬁ% & &af ?hérg
t ransm ssi odagadttaesupdaidsmgadfgd he data in the nedical appliance in an

i ndependent manner. To this end the data of all the nedical appliances are

continuously read out fromthe comunication device and -10- are
tenmporaril yIstoaete idis| dend he ntommudl cald G AeMIe81 behaviour of

the communication devices is preferably controlled 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
c¢linical staff. In 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



As soon as these tenporarily stored data, to which operating-status data of
the nmedi cal appliances al so belong, indicate that a suitable operating node
of the medical appliance is present, updating of a data bank of the mnedical
appliance is carried out by the conmunication device. This nust not take
place in an operating state during whiclk-a current therapy by the nedical
appliance is being carried out. It is preferable for the presence of new

data, as weldecas ralisechewnegnihguhat bensert aebeckndieatethyisyaldy inside
t he medi cal appliance. The first network is preferably of the CAN type and
the second &AdrchidPdenetdBFRsSate oft#AR- WLAN and/ or LAN type. Further
advant ageous enbodi nents are set out in the sub-clains. Advantages and
expedi ent features are evident fromthe follow ng description in

conj unct i onTwiet hrphecdtaskngpetatibe drawk ngaki ghse dizslwih,agrammatic

illTustration of the_ gséeg1a ‘9&9&@9 tphéhga%ggggé cwgégklt up.in a

nultlpI|C|t§Oo stages And" I gures 2aand Show a possf%le application
of the nultmaﬁecaﬁagetsysWBﬁmmnﬂrmetém@bﬁmtmlﬁ|g@ptéﬂtb@tﬂny@nhw@m in flow

charts in the form of one enbodi nent.
device, in a suitab e 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-gpecific and patient-specific data
cf patients who are comnected 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-gpecific data, 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
regquired. This can occur for example when the medical
appliance ig 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 medical appliance in an independent manner. To
thig end the data of all the medical appliances are

continuougly read out from the communication device and



system according to the invention for performng the method according to
the invention for controlling the data transm ssion of a plurality of

medi cal appliances is shown in figure 1. This systempermts the control
and configuration of a plurality of nedical appliances w thout failure of
the transnission of data and without ovéf1 oading the networks connected to
them as well as the collection and visualization of further data which are
sent by thearedieaboapplinansesrahd g ede of e ctedrnoentataldny deericeval uat i on
and nonitoring purposes. There are altogether four data transm ssion stages
1to 4, aplurality of nedical appliances 5, such as insulin punps, being
arranged subdi ¥b880daknt B ff @fRita 00 00 ps: Bfed Nadthe fdd sthidata transm ssion
stage 1. One group 5a of nedical appliances is assigned in each case to a
comuni cat i BRSHBVLBE - BERFLhH %@?ﬁr?ﬁ)gﬁ?nﬂﬁﬁ%Qﬁﬁtaﬂﬂ%%ﬁﬂﬁeé £i#8t control

unit 6b. ThisihsgcarkkedsQutc by neans Qfpan gxoaldisinge ekwekkchased on CAN
in accordance with the reference nunber 7. In this way, there is an
excl usi ve OApitomhezrd bhpITodhatanasit e c ot cwt icdn adeéeiteebantd each

medi cal app{faéf‘l%g?ﬁééi 10,44 -5 The plwal L1y t%%m&%ﬁﬁgkg&gﬁ‘” ces 6
are connectéd in turn toa centr&fﬁy arranged server device y way of a
second net wieki®e. i tThes ngugossithlmkfcon lidre ser wer cgevecéng toabe

subdi vided intp a ry server unit SS and an appl..cation server unit AS.
The server Geviee Bitah 7 i e BERELLed BY ABSS-0f SHOTARFG® net wor k 11
fromthe thigdsatqa ddansdd s8icon stage 3 to the application operation units
10a, 10b, 10c which
t ls 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.

following degcription in conjunction with the drawing.

In the drawing

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

up in a muitiplicity of stages, and

Pigures Z2a 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



-12- are arranged on the fourth data transm ssion stage 4 and which permt
different applications A, B, C  Such a nmultiple-stage design of the system
according to the invention for pronoting the transm ssion of data permts a
trouble-free transm ssion of data which is not susceptible to overl oading
by way of the avail able networks. An enbodi nent with a possible

i npl ementation of the nethod according to the invention, for which the

syst em accorgdigi@nt @ cchedingentbi @Re i SnPRCESSAr Yor | SeifdMsidated in a flow
chart in figures 2a and 2b. First of all, a new updated nedicine data bank
is set up bPSTERNs 26FC6ReEf EPheRapptTEHtIUh operd e diings Fo%hi s i s
carried out 4:R-a¢¢andAREE i Wht Br St 61241 Al &7 tn@iizc«:—{ihaﬁmg'aﬁ'cigg data bank

is stored by the transm ssion of a correspondi ng contr signal fromthe
appl i cati on sbperatirofigrre to the server device 8 in accordance with step
22 In accordance with step 23 all the conmunication devices 6 receive the
notification that a new nedicine data bank is available in the server

devi ce. Afté@&hichatstby demands orhdyaendiingriche cdatianfrarthecsew nedi ci ne

data bank when required, a.transm ssion of the nmedicine data banks takes
pl ace from ?ﬁ&rggﬁ'ggrOgomﬁﬁi’rc‘??ﬁea@rﬁ’?ﬁ’rﬁeéat‘“i Wevitees R 8EcbifBance with
step 24. ThigahsmeasibedodUlathy Ry wafthohe $eeendarehworkeahtenothe third
network has been used in the transm ssion fromthe application operation

units to th@oﬁﬁﬁﬁFﬁdd%Qi%%@m as well as the collection and
visualization of further data which are sent by the

medical appliances and are collected centrally for

evaluation and meonitoring purpcses.

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 groupISa of medical appliances is assigned in each
case to a communication device 6 with a first storage
unit 6a and-a first control unit 6éb. 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 server device 8 by way of a
second network 9, it being possible for the server device
8 tc be subdivided into a memcry server unit 89 and an
application server unit AS.

The server device & 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



-13 - The comuni cation devices continuously receive data - fromthe

nmedi cal appliances attached to them- on the current state or status of the
respecti ve nedi ci ne data bank, which are stored for the nonent in the
respective nmedi cal appliances. As soon as this checking has been carried

out in accordance with step 25, an enquiZy is made - in a step 26 by
sending an interrogation signal fromthe conmuni cation device to the
respective nei calraapphbi ancener rbyrehegdd g thestlss ot data whishn are
present inside the comrunication device to the respective appliance - as to

whet her t he U5t SFTRE Al FEdT ki FRP U3 Yank %ar i dentical with the data

on the previously present nedicine data bank in the respective nedi cal
appliance. If this is the case, an updating of the nedicine data bank does
not take pl d&owh 3 gedoidancetawe histey: O the sirteatarairding medi ci ne

data bank dCEHéOtin%rQ,EE%?OPQr éi?or%‘r‘&%g[ Yeres MRde.) L& Jurdder step 28 as to

whet her the nedi cal appliance 1 n question has assunmed an operative state
whi ch al | owpeamiupdat t nguiol e t free e at earanile oromhet hikrtd twhishi nsanbher apy

method at the nmonent. If an operating.state of_.the nedical _appliance is

pr esent whi@ﬁsgﬁggﬁélﬁpaﬁt?% LR Hmfﬁﬁhg?g?dﬁ%c %u%ﬁ?é%%ﬁ&ezg an updating
of the dat arlkamleret.the nedical appliance is carried out by the

transm ssion of the data of the nmedicine data bank fromthe conmunication

device of the nedical appliance. After that, an actuation of the portion 31
is carried Quf en8680H&LNY1a Wi gl dihe Lurfeniyoperaldvesstake is sent from
the nmedi cal appliance to the conmmunicati on device. -14-

method according to the invention, for which the system

according to the invention is necessary, is illustrated

in a flow chart in figures 2a and 2b.

First of all, a new updated medicine data bank is set up
by means of one of the application operation units. This

ig carried ocut in accordance with step 21.

After that, the medicine data bank is stored by the
transmission of a corresponding control signal from the
application operation unit te the server device 8 in
accordance with step 22,

in accordance with step 23 all the communication devices
& receive the notification that a new medicine data bank
~is available in the server device. After thet, by demand
or by sending the data for the new medicine data bank
when required, a transmission of the medicine data banks
takes place from the server to all the communication
devices 1n accordance with step 24. This is carried 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.



nonent, in accordance with step 30 a notification on the update nade
available is sent fromthe conmmuni cation device to the nedical appliance.
In response to this, in accordance with step 31, the nedical appliance
sends the current operative state to the conmunication device which in
turn in accordance with current operatiMe state to with step to update of
all the appliances. The comrunication device constantly checks the

operative stmiee colri:he caedbaatieappd s aneesifisbepl v 8)e@nid-d nilgpendent |y
carries out an update as soon as, the operative state of a nmedical appliance

allows an updalie "Fn"GELERdaftR W AT oW SF Y Tepedted éidit as to the
operative statecby thereonpupigatd ofr deyd Ge:-dakesipl acsuntdd dddcd S
established that the operative state of the nedical appliance in accordance
with step 2®aaklowsigh apdatieerdffahdhfediesnapp! idHifceaspess iyessi bl e.

medical appliances.

As soon as thig checking has been carried out in accor-
dance with step 25, an enguiry is made - in a step 26 by
sending an interrogation signal from the communication
device to the respective medical appliance or by checking
the current data which are present inside the
communication device to the respectiﬁé 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 ig the case, an updating of the medicine data

bank does not take place in accordance with step 27.

ITf 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 guestion has assumed an operative

B e R A : £ s A R
state wnich allows an upcating of the data bank

o
whether it is in a therapy method at the moment. If an
cperating 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 appliance is
carri@d out by the transmission cf the data of the
medicine data bank from the communication device of the
medical appliance. 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

communicaticn device.

If the operative state does not allow updating for the



Consequently, during the transm ssion of operative and status information
of the nmedical appliances to the server devices two stages of the

transm ssion of data are followed, nanely the transition fromthe first
data transm ssion stage to the second data transm ssion stage and the
transition fromthe second data transmiksion stage to the third data
transm ssion stage. On account of the first network - used exclusively by a
nmedi cal appldcarce: ,- iw bhcbhdanoamunticattien Bevaceoai EiuFdedn efguiieyy as to

t he operative state %nd a ggssi] blﬁ occurr ] n(g change of operative and status
data of the YRS F89SPYRILEP fre T’c%?n%p%‘f Hnce® W PH R H - Jegr ee of
transni ssi ogequaki ty and ackovadegseei picd ai | grerdsppossidl e:nihese

operative and status data are tenporarily stored inside the conmunication
devi ce and pFépareacrnvorteftEheh t o-BeritFdhe orPRH AR BurRATER ditner to

the server @%%%ﬁ;bxp@?aemf%%f@&% NELMRLK: - .0 & ca8e Jhey

communi cati on devi ce records data are sent en to the server device
by nmeans of ithéusecondanetwdrkse and-lasster el gends il clapadlile of
restricting _the transm.ssion of (data to the server device to the recently
arrived or Fgf::gle\r}é‘do 3 %El\?? %tafgef Itﬁ?et%oef FHe Tecbht %heltxbﬁr‘ﬁ‘(” 4“0 occur,
all the dataitarspep-def snabte (et ids-aft tdperatierd epararid yreker ed

i nside the comuni cation devices and they are transnmtted conpletely to the
server deviE8 Hﬁgﬁt? h‘éhge‘&%war%t% bﬁéﬁ‘oﬁ"ﬁ% i A5 A Gaisrat ePn

accordance wkthi1a fHetfes: eahedi ment of the invention it 4, possible for
data also to be sent directly to other third systens fromthe comuni cation

device, without this having to take place by way of the server device. For

this purposeycprohocol -2dapt aldans caal3e e sarkied QutLogide t he
communi cati on devi ce.
state of the medical applilances (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 enguiry ag to the
operative state by the communication device takes place
until it is established that the operative gstate 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 twoc 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 cperative state and a possibly

occurring change of operative and status data of the in-



On account of the reduction of the data - to be transmtted from each
conmmuni cation device 6 to the server device - to those data which have
previously not yet been transmitted, it is possible to elimnate

over| oadi ng of the second network 9. In the sane way, the | oss of data and
latency times inside the first network9-are elininated as a result of the
direct - 16- connection between each comuni cati on device 6 and each

nmedi cal appkiandeab, msincel eaght ediccati @pE iagde dedwaese stfored in it its
entire protocol and data. The storage .of data inside the comunication

devi ces 6 fof *I'RE*EAsE" of"P hﬁ%é¥ﬁg%1fiﬁbi?ﬁ¥§?i rﬁ?{%ﬂﬁ%ﬁsnecessary as a
result. Al pbbheibeat uresesh sedasad e drite sappliLatden decuments are cl ai med
as being essential to the invention, insofar as they are novel either

i ndi vi dual | EBPOF AT E6YTOF Htf§ b n- s Yo ipsr SPWUHH Gt Py 967 1get and- 17 -

prepared in order then to send them on in a bundled

manner to the server device by means cof 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 receilved 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 further embodiment of the invention

a
it ble 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 alsc 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
gerver device - te those data which have previously not
vet been transmitted, it is possibkble 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



List of References 1, 2, 3, 4 data transm ssion stage 5, 5anedi cal

appl i ances 6conmmuni cati on device Ganenory unit 6bcontrol
network 8central server device '

S 16 -

unit 7first

connection between each communication device 6 and each

medical appliance 5, gince each medical appliance 5 has

stored in it its entire protocol and data. The sterage

of data inside the communication devices 6 for the case

of power supply failures is no longer necessary as a

result.

211 the features disclosed in the applicaticn 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.
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-18- Cainms 1. A systemfor controlling a data transm ssion to and/or from
a plurality of nedical appliances (5), wherein the plurality of nedical

appl iances (5) are subdivided into individual groups (5a) with at |east one
nmedi cal appliance (5) in each case, characterized in that eaghzgrepup (5a)
of nedical appliances (5) on a firstjgdata transm ssion stage (1) is
directly connected by way of a first network (7) in each case to a

comuni cation device (6) arranged on a second data transm ssion stage (2)
for the transm ssion, storage and control of data, and neans are provided
whi ch are designed in order that a plurality of these comruni cation devices
(6) may exchange data with a commdn:idit ral server device (8) arranged on a
third data transm ssion stage (3) for the storage, control and transm ssion
of data, wherein the neans are a second network (9) which is independent
from and ‘' - A nfsy sttent he o r stonfetadoriegand wiiiedhn dieotdnyl soimrecttse t he

conmmuni cat i onéjd Vi c $ &16) to.the (:%gm()og]3 cggfgrl%lalserve devi ce(g ) arranged

on the third dafa trafsm%s (J)"ﬁlrg syst eéﬁ?%ccor%eﬁg ‘claim 1,

charact eri zedhere itthathet e wGentitgl seryedidavi ceodB)arcodPr i(SEs ak
application server, unit. (AS) and a nenory server_unit (SS), wherein the
appl i cati on SSSN L ARG t17As) indiEdAnatt 84°LE Sapild catibh éperddsdn units

g%??d ﬁg?m;&%@ %ala:arlotgg@w@ft@et(@ﬁsm%aeﬂ $hage (HaAkdmangof a -19-
in that each group (5a) of medical appliances (5) on
a first data transmission stage {1) 1is 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) arranged on a third
data transmission stage (3) for the storage, control

and transmission of data, wherein the means are a3

second network (9} which is independent from and

Lrya Yy

separate to the first network and which directly

connects the communication devices (&) to the common
central server device (8) arranged on the third data

transmission stage {3).

2. A system according to claim 1, characterized in that
the central sexrver device (8] comprises an applica-
tion server unit {AS} and a memory server unit {388},
wherein the application server unit (AS) is connected
to application operation units (10a, 10b, 10c) on a

fourth data transmission stage (4) by means of a



3. A systemaccording to any one of the preceding clains, characterized in
t hat each communi cati on 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 medical appliances (5) of the group (5a),iiR:
particul ar appliance-specific and paplLent-specific data on patients who are
connected up to the nedical appliances (5), and to pass themon in a
bundl ed manner to the nmenory server unit (SS). 4. A system according to
claim3, characterized in that the first nenory unit (6a) and the first
control unit (6b) of the communication device (6) are suitable for storing
tenporari | yt#arsd aetigitdg @nid -received fromthe nmenory server unit (SS) or
the application server-unit (AS), in particular nedicine-specific data, and
to pass themon to sel ected nedical appliances (5) upon demand or if
required. 5. AA system agcordidnggt ot@anyamne wfe t ket pridcedipmgceldaings 3 or 4,
characterized _i.n that ,the third netwark (.1 connects the application
oporation URLPETE10a OB 00 o tHe agii cabtoh seFURETaRRE [CRS) by
means of a webiist erdjacrzandiia websbr engers i Hst Angysirem actor disag to any
one of the preceding clains, characterized in that the nedical appliances
(5) are ins@Pfn Piepdirsioocontral ngridd &) cort r 6FFPAg the SEPARsm ssi on

of data to apdlor them aplarality Afhgredical appbiapges:(ay, ‘wherein the
plurality of nedical appliances (5) are subdivided into individual groups
(5a) with ameHeasf epglrhediceal @ppldfardes (&cim €agh, casepacharacterized in
that each group (5a), of medical .appliances, (5), on a fi.rst ta transm ssion
st age transaﬁfé %ﬁé@ﬁ??%ﬁ1%?e?%fhgcgﬁ%hn?%%£?%ﬁ 88$F%5166fggf?aﬁaed on a
second dat apkEaRsAESSiATL St age (Qorbetays of ug fitest fes Wworkdaléxlin each
case and controls them and a plurality of these comunication_devices (6)
transnit - BYPwWa§n6fSa sebondiet {Br KPTDY WHISEh P8 i hdegenBBRf#fom and

separate to,the.tirst Ret Wark,s datg.tromyer (k@ a common central server
device (8) arranged on a third 'data transm ssion stage (3) and control

them 8. A nethod according to claim7, characterized in that the centra
Server Q?Viﬁes§%ke&s dg%g f%%v%éhcfgim 2, 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 (88} or the application
server~unit {AS), in particular medicine-specific
data, and to pass them on toc selected medical

appliances (5} upon demand or 1f required.

5. A system according to any one ¢f the preceding claims
3 or 4, 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.

6. A system according to any one of the preceding claims,
characterized in that the medical appliances (5) are

insulin pumps.



AnnlirAtinn rr server unit (AS) and a nenory server unit (SS), wherein the
application server unit (AS) is connected to application operation units
(10a, 10b, 10c) on a fourth data transm ssion stage (4) by way:of:@a third
network (11) and is operated, controlled and regul ated also with respect to
witing and reading data by the appldgcati on operation units. 9. A nethod
according to clains 7 or 8, characterized in that data which are received
in at least one first nmenory unit (6a) and by nmeans of a first control unit
(6b) and which are transmtted by the nedical -21- appliances (5) of the
group (5a), in particular appliance-specific and patient-specific data of
patients who are connected up to the nedical appliances (5), are stored

t enpor ari | y Al meB8aCH CWB&#E@%QM%%’E%@ )z et A& Passedaen i-g a bundled

manner to the nennrg server unit (
rom a plurality of medical appliances (5},

and/ox
wherein the plurality of medical appliances (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) which is independent from and
separate to the first network = data from or to a

common central server device (8) arranged on a third

data transmission stage (3) and control them.

8. A method according to c¢laim 7, characterized in that
the central server device (8) is provided with an
application server unit (AS) and a memory server unit
{85), 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.

9. A method according to claims 7 or 8, characterized in
that data which are received in at least one first
memory unit (6a) and by means of a first contrel unit

{6h) and which are transmitted by the medical



10. A method according to claim9, characterized in that the first nenory
unit (6a) and the first control unit (6b) of the communication device (6)
receive and tenporarily store data, in particular medicine-specific data,

order to pass themon to sel ected nedical appliances (5) upon demand or if
required. 11. A nethod according to any one of clains 7 to 10,
characterized in that the first network is selected fromthe CAN type and
the second and third networks are selected fromthe W.AN and/ or LAN type.

appliances (5} of the group (5a), in particular
appliance~specific and patient-specific data of
patients who are connected up to the medical
appliances {5), are stored tempcorarily in each
communication device (6) and are passed on in a

bundled manner to the memcry server unit (SS5).

10. A method according to claim 9, characterized in that
the first memory unit {6a) and the first control unit
{6b} o©f the communication device (6} receive and
temporarily store data, in particular medicine-
specific data, from the memocry server unit (SS) or
the application server unit (AS) in order to pass
them on to selected medical appliances (5) upon

demand or if reguired.

11. A method according to any one of c¢laims 7 to 10,
characterized in that the first network is selected
from the CAN type and the second and third networks

are selected from the WLAN and/or LAN ftype.



