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means of measuring optlcs and a crrcuntry for eva!uatlon Moreover, according to
the patent specification DE 32 28 551, a method for detecting the blood sugar
level is known. In this method, blood sugar is determined in the presence of
interfering substances by means of a measuring electrode with a before connected
membrane. In this case, both components form an electrocatalytic blood sugar
sensor. The measuring electrode is connected with a potentiostat, and a reaction
potential and a measuring potential are detected. The electric current flowing
during a measuring period is evaluated as a measuring signal. In the invention, a
third potential, that is more negative than the measuring potential, is impressed to
the measuring electrode after the reaction potential and before the measuring
potential for a short time.

Moreover, a transcutaneous non-invasive method for determination of
concentration of substances in blood according to the patent specification DE 195
18511 is known. In this invention, substances in the blood of a patient such as
lactate, glucose, cholesterin, blood sugar, alcohol, drugs, and other substances
are determined in the following way:

a) A signal corresponding to the amount of a substance and to the amount of
water in a given body region is produced by Spef“'fOSCOpIC methods and is

measured.

b) The concentration in water is detected by the ratio of the signai value and the
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known and used devuces consists in the insufficient data collection and (manual)
filing by the patients. Apart from the fact that the data often is input insufficiently
and the results are "massaged”, the “paper’ is unsuited for physicians as
documentation for the detailed statistical interpretation because of the necessary

time involved and missing software.

Object of the invention is to develop a method and a device which it makes
possible for patients to carry out a self-checking of their corporeal values. This
method on the living organism is painless, easy to use and practicable as often as
required. Simultaneously, an individual data collection is possible.

The object is achieved by a method and a device for mobileor in-patient detecting
corporeal functional and metabolic data of a living organism in a non-invasive way.
For this, a substance which supports the exertion of influence on the existing
natural and artificial electric, electrochemical, and electromagnetic fields is in the
organism of a test person. According to this invention, it can be a lactate, an
alcohol, cholesterin, stearin, protein, drugs, blodd lipids, blood sugar, or glucose.

Electrodes are installed on the skin or nearly of the skin or nearly of the skin or
are implanted in the body surface area of the test person. These electrodes are
used alternately as sensor and as actuator, register caused and reflected signals
and save these signals. The saved signals are input in a following computer
system. Then sum values are calculated from the detected values on the basis of
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per unit Réfekinie t@lspeblicereddiant body regions of the test person, it is possible to
influence relevant skin areas as a whole or partially and concentratedly. The data
collection is possible point-like, in the form of a line, or in the form of an area. It is
also possible to adapt the arrangement to the relevant skin areas, for example in
the form of a matrix. It is also possible to implant at least one electrode in the body
of the test person. An arrangement of the electrodes outside of the test person is
disregarded here.

A device according to this invention, first, comprises electrodes which can be used
as sensors or as actuators. These electrodes are arranged with reference to the
skin surface of the test person and are electrically/electronically connected with an
analog changeover facility which is arranged before an operational ampilifier stage.
The operational amplifier stage consists of an impedance converter preamplifier
with filter. An analog-digital converter with a digital signal processor is arranged
behind the operational amplifier stage which is for conditioning. This processor is
connected to a computer stage which processes and stores the normalized and
digitized measuring values. Therefore, the computer stage can preferably have an
integrated storage module.

When the individual components of the device according to this invention are
arranged separately, the device can be designed so that the data is transmitted
wireless. But it is also possible to equip the individual components with an optical
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At least individual components can be implanted in the living organism. When the
whole unit is sufficiently miniaturized it is also possible to arrange it in the living
organism.

Starting point for the development of the method and for the use according to the
invention was that there is a natural human field which can be established in the
living organism. It was also established that the influence of substances in blood,
which can be correlated, is measurable as abnormality in the natural human field.
This makes it possible to use advantageously the method and the device
according to the invention in a complete non-invasive way.

Therefore, it is possible considerably to simplify the continuous check of corporeal
values of a living organism by means of a non-invasive method. It is also possible
continuously and stably to adjust corporeal values during a medical treatment.

It is also possible to obtain body values for the assessment of metabolic
phenomena such as change of blood substances, blood alcohol, glucose, muscle
efficiency, skin resistance, cutaneous circulation, pain location, and other values of
that kind from a seemingly heaithy crganism.
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Fig. 1 the basic principle of course of measurement in case
of use of the method according to the invention,

Fig. 2 a presentation of preferred sensor positions on a
human organism, and

Fig. 3 a principle circuitry of a device equipped according
to the invention.

A number of 1 ... n electrodes 1 is fixed onto the body surface of a test person. All
well-tolerated precious metals (gold, silver, platinum) or also conductive plastics or
ceramics can be used as conductive material. All insulating substances such
plastics or textiles can be used as carrier for the electrodes. In the embodiment, 6
electrodes are used which are miniaturized and embedded in conductive rubber.
The rubber is enclosed for its fixture in a flexible polymer so that it adapts to the
body of the test person.

The electronic system is also arranged on the carrier. The carrier is also intended
to fix it on the body of the test person.

The electrodes 1 are designed so that they can act both as a sensor and as an
actuator.
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If the electrodes are used as actuator, they are linked to the generator 7 by means
of the single channel analog switch 2.

The data converting is carried out in the component C. In this component, a
scalable interface is integrated in the data converting stage 8 which is linked to the
signal processor 5 so that it is possible to operate several electrodes. Thus the
electrodes 1 can be used as single elements or as matrix on the data converting
stage 8. The selecting is achieved by the processor 6.

A high-resolution rapid analog-digital converter 8 is connected downstream of the
scalable interface. This converter is provided with a signal processor interface.
The analog-digital converter 8 is directly selected by the signal processor 5 and
serves as data source for the signal processor 5. (Anm: neuer Absatz)

In the signal processor 5, the incoming data stream is preprocessed by detecting
and eliminating the interferences. Moreover, the parameters for the adaptive filter
are determined.

All raw data is transferred via a bus system, and the processor 6 controls the
signal processor 5 via a control bus.

The generator 7 in this component is also controlled via this bus system (data bus
and control bus). Several stored signal courses can be activated. Further
parameters for the generator 7 are intensity and frequency. If new signal courses
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A further external storage device can be equipped with interchangeable storage
devices.

A specific evaluation program carries out the analysis of the measuring data for
each person separately and program steps such as a correlation which, for
example, reference data for these people, historical values and values like that,
and deviations of time values and values like that. Moreover, the evaluation
program carries out calculations such as calculations for determining the
concentration of particular chemical substances.
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that, and P@Qfé@?éd)%dogt&écﬂmtﬁﬁlﬁﬁssﬁ%%ﬂ GRS dr é;ﬁpggﬂi ucié\@rff'r% %smé he

eval uation programcarries out calculations suc ations
det er m ni ng®HH® %n&ﬂﬁt?%ﬂ@i“?ﬁ afférf?""&%ﬂ drore Hbai delermaingdt sigoals. oghe

Cainms: 4 NoN&EWBHRh2RGDUlse Mﬁttlhw drel tﬁmhhége @Um RaRRbi £8t préQidedt fordhe
corporeal functi nal and, net abol.i c at a Jf\é Q@bs?arqce W%m characteri zed

by the fact compbtetindd detgmiiaion o ‘?‘F?’%at'on ° ich” sUpports

the exertion of influence on the existing natural electric, electrochemical, and
electromagnetic fields.

2. Method according to claim 1 characterized by the fact that the collection of
change of the natural and artificial electric, electrochemical, and
electromagnetic fields is carried out continuously.

3. Method according to claim 1 characterized by the fact that the collection of
change of the natural and not natural electric, electrochemical, and
electromagnetic fields is carried out discontinuously.

4. Method according to one of the claims 1 to 3 characterized by the fact that the
effect of the electrodes, which can be used as sensor and as actuator, on
relevant skin areas occurs partially.

5. Method according to one of the claims 1 to 3 characterized by the fact that the
effect of the electrodes, which can be used as sensor and as actuator, on
relevant skin areas occurs globally.

6. Method according to one of the claims 1 to 5 characterized by the fact that the
detection of the change of natural and artificial electric, electrochemical, and
etectromagnetic fields occurs point-like.

7. Method according to one of the claims 1 to 5 characterized by the fact that the
detection of the change of natural and artificial electric, electrochemical, and



test person which supports the exertion of influence on the exjistin
nat urgl and artifi c!ogl electric, electrQchemcal, and el ect rd‘rﬁ@ﬁ@&{gERzoﬂs
fields in the organismof these test p2Fson, that the change of natural

and artificial electric, electrochemcal, and electromagnetic fields as
physi cal paranmeters is detected by electrodes which alternately are used

as sensor astechonagneticdieldemnocaure in thel farmdftolindie skin surface of a test
person, that the detected signals are registered and stored, that the
stored signal s are input in data processing equipnent, that sumval ues are

formed froMethedieecardingde anegabihe dJaimsnd to@ghera@tertzeéuby theufast that thene,
and that thaé%c‘ﬁéﬁ‘df%éeawaﬂ{g% ?fﬂ&tﬁggagﬁgaerﬁm BERL %’iéc%'o‘?:ﬁ mical, and

det er m natlo and eval u%tlon of a, su supports e exertion of
i nfl uence of e(qtfgn@grgtlp glds0cruss ’rb“@cfpfmcofaé!%ré’?r ocheni cal , and
el ectromagnetic fields. 2. Met hod according to claim1 char acteri zed by the

f h | | f h f I d i figci I
Lot ot B Lo g0 B lone R g g5 R DL BT S ©
3. Met hod accosidersgl physuﬂaMpare!metwnaﬂ‘teeﬂeldaﬂehgth he fact that the

coll ection of change of the natural and not natural electric,
el ectrochem cal, and el ect roma?net ic fields is carried out

di scont i n'lﬁbN@[“‘)lOd acCoVEingol® ene of thenglaines dnie Yrhergsterizgidnky the tackthat the
char act eri zggndifefdtephyaidal PARMERD is ﬁfé@@r‘im@'foftﬁéﬁi fh&ctrodes, which can be

used as sensor and as ‘actuator, on relevant skin areas occurs partially.
5. Method according to one of the clains 1 to 3 characterized by the fact

t hat the 1eMetludd aécdrimgetbanie o, claitisch t(ic a0 &?r&ﬁgﬂt@tﬁbﬁ ag@fzrct mg tAs
actuator, o 8] ev SKJ ccur Met hod according to
one of the @ﬁ)@é!ﬁé%msg@ﬁg%@?t},rﬁ’széﬁ)ogyﬂlaﬁ@ﬁ#eﬁ?c% hat the detection of
the change of natural and artificial electric, electrochemcal, and

&) ect r omagnaiibiholl LAPdifgH e 8f He Lldifs to Yt dhsla@RO8A b Janbaachthapl the

claims | to 5 character) C@)é ract that the detection ange
of natural aﬁhﬁ&@%lﬁﬁ@damhs@l Parameler iz theormesiags., and

13. Method according to one of the claims 1 to 12 characterized by the fact that
the considered physical parameter is the electric voliage.

14. Method according to one of the claims 1 to 13 characterized by the fact that
the detected signals are provided for diagrams.

15. Method according to one of the claims 1 to 14 characterized by the fact that
paraliel reflected signals are detected adequately to the body temperature.

16. Method according to one of the claims 1 to 15 characterized by the fact that
parallel reflected signals are detected adequately to the skin resistance.

17. Method according to one of the claims 1 to 16 characterized by the fact that
parallel reflected signals are detected adequately to gas exchange through
the skin per time unit.

18. Method according to one of the claims 1 to 17 characterized by the fact that
the substance which supports the exertion of influence on the existing natural

and artificial electric, electrochemical, and electromagnetic fields is a lactate.

19. Method according to one of the claims 1 to 17 characterized by the fact that



90 el ectromagnetic fields occurs in the formof a line. 4 NOVENBER 2005 8.
Met hod according to one of the clains 1 t9® 5 characteri zed by%h&@"ﬁé\éﬁmﬂs
the detection of the change of naturallland artificial electric,

el ectrochem cal, and electromagnetic fields occurs in the formof an area.
9. Method according to one of the clains 1 to 8 characterized by the fact

t hat the corthedebstnebyshickisuppositiceexartion fod irflueinde siry thieghxistintOnatatdiod
according to oo 1 I ac [ - t _the
consi dered phéjﬁecéa?lf'ﬁ%glreae%cﬁggs ieie #'%gﬂgﬁﬁ%nt yéng# %‘lgéej[rch?érﬂ%'sg %%d%\/lgghgh
according toa@e@haf the clains 1 to 10 characterized by the fact that the
consi dered physical paraneter is a potential difference. 12. Method
according.to og}e of the clains 1 to 11 characterized by the fact that the

consi der efl-Mpthodhaceptdingelocene of the claimer b 1 71@'53"%?3%6@" dycbedashthad one

of the clai mthd stibstbcevaiels sappartsl tHry exdrtioh af influedte dnBeCXitindersttral
he, el.ectri,c ,vol,ta t accordlnﬂgto ane of

physi cal parangter . i.s. e., 14. Met.hod

the clains 1at“5Jt 1%“'5%@ a(?{eecitri'%ecﬁlﬁgrqq@”%%lt taﬁ'gt e'?ﬁté"'aéga%ff%d Ildandﬁs are
provi ded for aiobgstenins. 15. Met hod according to one of the clains 1 to 14
characterized by the fact that parallel reflected signals are detected
adequatelé/bto the body tenperature. 16. Method according to one of the

clainms 1 4b Msthadaneraréingziedoms of e claimsthin 17 Rhadacterized bydbedactthpial s
are det ect ed tRgegusapby vitich BBppditd tHeeksrtion ©f inflibncdRinBd S6apgdidtdrdio one

of the clains 1 to_.16 characterized b he ct. that aral lel reflected
signals are @élde%’ﬁgﬁahﬁléﬁ{ﬁ'&! @Feytrpﬁﬁﬁ'ﬁéaiﬁ}fg‘aﬁgtr?'wg@ﬂﬁﬁc ﬁ&ﬁé ISRIFCHE tine
unit. 18. Method according to one of the clains 1 to 17 characterized by

t he fact \F e i rts.t xertion of influenge on
t he exi stééﬁg“”ﬁ‘aﬁ"@? %f&qéﬁ’g?@r?%@f’iirﬂﬁ%%?'ﬁétfltoc??e‘fef@g?ét&ﬁﬁ%(ﬁib a ?%ﬁﬁ&at

el ect r omagnetthe stibglagseivéieh sappartethelxertien vbinfluence dinrthetaxisiing mitutaie
claims 1 to Lpqchiafidal slebfRdeRtirbBRehRS, dPdiectromagnetic fields is a protein.

23. Method according to one of the claims 1 to 17 characterized by the fact that
the substance which supports the exertion of influence on the existing natural
and artificial electric, electrochemical, and electromagnetic fields are drugs.

24. Method according to one of the claims 1 to 17 characterized by the fact that
the substance which supports the exertion of influence on the existing natural
and artificial electric, electrochemical, and electromagnetic fields are blood
lipids.

25. Method according to one of the claims 1 to 17 characterized by the fact that
the substance which supports the exertion of influence on the existing natural
and artificial electric, electrochemical, and electromagnetic fields is glucose.

26. Method according to one of the claims 1 to 17 characterized by the fact that
the substance which supports the exertion of influence on the existing natural
and artificial electric, electrochemical, and electromagnetic fields is blood
sugar.

27. Device for realization of the method according to one of the claims 1 to 26
characterized by the fact that electrodes (1) are arranged which are related to
the skin surface of a test person and can be used as sensor and as actuator
and which are electrically/electronically connected with an analog changeover



100 4 NOVEMBER 2005 the substance which supports the exertion of influence

on the existing natural and artificial electric, electrochend¥PVEMBER 2005
el ectromagnetic fields is an al cohol. 12@. Method according to one of the
claims 1 to 17 characterized by the fact that the substance which supports
the exertion of influence on the existing natural and artificial el ectric,
el ectrochem datilityd@y amanged Gefgoedr opératibral amplifidrdiage €3 \Aﬂlﬂch M?EH&ﬁd

ding t f d hat  th
Subet ance wniih fosbRR TR dnetshbs PR BRE £55 rs)“*ﬁ?@ B9 AR ur af
and art|f|C| anamgedgrtabcom@tarr(@ahwm @atipwaatieamedipitahsignat pcocfelsebd$5)| s a
stearin. tﬂﬂfis CHeré&o?OiSOE@nr%cté@%ﬁﬁaé Bordputer Js@sfé?ﬁngﬁgsrfo?ed by

t he fact that stance whi ch oorts the exertion ence on
the exi sti ng Pig¢eRsiNg obthg narmalized and @itized measpEng vakiesni cal , and
el ectromagnetic fields is a prote| n. 23. Method according to one of the

clains 1 7 characteriz t hat, e bst anc I Gh, supports
t he exertéfgn 1680 ACHRN 3 %@eé?stq a"ﬂﬁf’%ﬁ‘i\l%y §H8 i&'iawaa'vgﬁ@itri c,
el ect r ochem campomedtsehecanramgegheeparatalel ds are drugs. 24. Method according
to one of the clains 1 to 17 characterized by the fact that the substance

whi ch supports the exertion of influence on the existing natural and
artifici &9 -ePevicei accarlingt tohaim & or atldine| 2% tohanegiadzed i thelFaak @rd| ood

lipids. 25. Mak daﬁ%gtcﬁlarwawaqrfﬁea%té#s%racris%ffad%v..te@eés? characterized by
the fact that the substance which supports the exertion of influence on

the existing natural and artificial electric, eI ectrochem cal, and
el ect r omsgMdévicd Bebdfdmgstcgbnétlﬁehe Haimezhasl ZQC@Wer:t@ﬂzé@ b9rtﬁe¢éctt et

I 1 d f h h t t
oLt o 3. 0, o SO RGURCL850oHahls i ok by, ASPuRy PARIGF s Sperer L
el ect r ocheni @al gptmaticemsumnicategrieterfacei el ds i s bl ood sugar.

31. Device according to one of the claims 27 to 30 characterized by the fact that
the electrodes (1), which can be used as sensor and as actuator, are
arranged in groups.

32. Device according to one of the claims 27 to 31 characterized by the fact that
the electrodes (1), which can be used as sensor and as actuator, are
arranged in groups in a matrix.

33. Device according to one of the claims 27 to 32 characterized by the fact that at
least individual components of the system are implanted in the body of a test
person.

34. Device according to one of the claims 27 to 33 characterized by the fact that
the operational amplifier stage is adapted to the physical properties of the
electrodes.

35. Device according to one of the claims 27 to 34 characterized by the fact that
the analog-digital converter (8) with the digital signal processor (5) is
designed scalably according to the number of the used primary contacts.

36. Device according to one of the claims 27 to 35 characterized by the fact that
the computer system stage is designed scalably.



27. Device for realization of the nethod according to one of the clains

to 26 characterized by the fact that elgctrodes (1) are arrafds@%HVB ERA?@S
related to the skin surface of a test 1Berson and can be used as sensor and
as actuator and which are electrically/electronically connected with an

anal og changeover 110 4 NOVEMBER 2005 facility (2) arranged before an

oper at i oril. Rexite faceordigatpe o8 ofdhe cldimsH27 to BBecharacterizech bydhedact thatt he

i npedance pr g, n I i Ol
converter (8) Wlth&hﬁ%r mgétteﬁpéta‘g%n@ Pbﬁ@h@@r@:’%cﬁoge\ﬁ tR%%ﬂ &H@ tt%%t

thi s process@enegatebrifedoedhai @fﬂﬁlfﬁlV@oﬁiijlﬂ%O@yﬁﬂdnwﬁhatjES ftoe clpﬂrtmgrng of

the normal i zednedéh b8idr ARCadtBaRN OhREtIGH. ues. 28. Device according to
claim 27, characterized by the fact that 1ndividual conmponents are

arranged separately. 29. Device according to claim27 or claim?28
char act er3g; @kvige hteortimettoasree oftih®i gaiets 21 t6 6T h:r@rmmiétab?ﬂtih@ falatihat &

transmtted rdi to one.of the clainms 27 to 29
characteri ze@%fﬁ?)#%g raﬁﬁéﬁi 88{@35‘% %ﬁgﬁtcgn};prugelh%yatgﬁes&ag% such a way
that they transmt the data via an optical comrunication interface. 31.

Devi ce acgprsii i geca?%gofo mgn@ of 'tﬁé L Bairé 3P10398 LM &&Eﬁﬁ%& Bg thY f.&,&fmf bgct

that the electro used as sen are
arranged in roop@putsr Sywéﬁ‘%ﬁﬁﬁﬁnﬁﬁe@@t%é’f%@% HBit €12 s 27 to 31
characterized by the fact that the electrodes (1), which can be used as

sensor a actuat or arr mat r
Socor di ndi Dy BeodtHing fobond % I SloiS S 3B B dicBoed R thadack el *at
| east i ndivi thebpetipnakampliitér sthge $354 eimasar atjaphwﬂm ¢larieme (Hofdy ted a
test person V, L of the clainms 27 to 33
characteri ze(?l'%%&%t@% (#f;r%f:&? %cﬁi'irﬂgré’é%ag?g“ onal anplifier stage is adapted
to the physical properties of the

41. Device according to claim 40 characterized by the fact that the adaptive filter

element (4) is designed as a multistage type.

42. Device according to one of the claims 27 to 41 characterized by the fact that
the computer system stage is connected with a depot regulator and controls
the same.

43. Device according to claim 42 characterized by the fact that the depot regulator
is arranged within the living organism.

44. Device according to claim 42 characterized by the fact that the depot regulator
is arranged outside the living organism.



el ectrodes. 35. Device according to one of the clains 27 to 34
characterized by the fact that the anal og-digital converter (§¥CVHE“4B@H€2095
digital signal processor (5) is designéd scal ably according to the nunber
of the used primary contacts. 36. Device according to one of the clains 27
to 35 characterized by the fact that the conputer system stage is designed
scal abl y. SamymaiyOVEMBER 2005 37. Devi ce according to one of the clains 27
to 36 characterized by the fact that the conputer system stage is designed
in such a way that it controls the generator (7) for the adaptive
sti nul at i b Kventipn relatasstotanmetieth fir slatectingdunetional et of atidingairganism,
operal | Ofand8. dd¥dd ey, EifAnGlioNA <l AANGH. AN of RS Mvehfiohts 3¢ A et 811 zed
a 10 r o] e conput e

by the fact, that %ﬁg3|8pk y- (10) 1s arranged downstream of t r
syst em stRRje-TregocomEr/iqi dng Compeeal valyes i aliving @rganismsingg singplggmanner,
char act ersaig ccoprol heirigaebld katbe thficgosUbBE offyrs beMesliREE, TAS Sfbrtith edr at ed

st or age } 2) . . Devj.ce according tqg..one of the cla 27.1tp 39

char act eﬁﬁgéﬂg% qrhée]tp'?ag)t(lst"i]r%t natfifal 8B§r§ﬁ|ﬂ8ﬁil el&ﬁ%ﬁ'f‘?@fﬂr%'c@& apd has
an adapt islectfomagnetid diedit ) ther chamgeselresuitiagi trerefrome cvgndatedmined.
interfer ' fd 0, ' Lze act
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Devi ce acst g'aﬁgwtothér@m t redewastigam7date deteclien adiclr isz embogiachin aact
that thepRARHtShamest em stage is connected with a depot regul ator and
controls the sanme. 43. Device according to claim42 characterized by the
fact that the depot regulator 1is arranged within the living organism 44,
Device according to claim42 characterized by the fact that the depot

regul ator is arranged outside the living organism 13



Summary 4 NOVEMBER 2005 The invention relates to a nethod for detecting
functional data of a living organism and a device for carryihYONEMBER 2005
nmethod. Aimof the invention is to carrf*%ut a pain-free control of the
corporeal values of a living organismin a sinple manner, said control

being able to be carried out as often as required. The exertion of

i nfl uenceRefereheesigrs i ng natural and artificial electric, electrochenical,
and electronmagnetic fields and the changes resulting therefromare

determ ned. Electrodes which are used alternately as sensors and as

act uat or Flge¥edes val ues and transnit the sane tola downstream data

det ect i orginglecthdrinet BRaGaRvilgh an  expedi ent mannegr. 14 Reference signs 1

El ectrodes Si | e channel” anal swi t ch2 | npedance converter preanplifier3
I:a'% 8%@ mp p mp

Filterd (P SOB¥E RGP br6 Generator7 Adal og-digital converter8
Comuni cé&filten nodul e9 System di spl ayl0 Keyboardl114Storage unitl12

Signal processor 5

Processor 6

Generator 7

Analog-digital converter 8

Communication module 9

System display 10

Keyboard 11

Storage unit 12



