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MOXeT ObiTb WCMONb30BaAHO A1 peaHumauum u

3MNEeKTPOUMMYMbCHOM Tepanuu NaumneHToB.
ABTOMaTMYECKNI BHELLHWI aecdunbpunnatop
coaepXuT CpeacTBo hopmMurpoBaHus

[ednBpUnIALMOHHOrO  MMMyNbca, COCTosilee U3
WCTOYHMKA 3NEKTPUYECKOTO MUTAHWS, EMKOCTHOrOo
HakonuTens 3neKTPUYecKoi 3Hepruu,
BbICOKOBOMbTHOTO KOMMYyTaTopa, Grioka ynpasneHus u
CUCTEMbI KOHTPOSSA, BKIKOYaOLWE CpedcTBa KOHTPOSA

ANEKTPOU3NYECKNX  XaPaKTEPUCTUK  MauueHTa WU
cpencTBa KOHTPOSS MapaMeTpoB  BbICOKOBOSbTHBIX
MMMNYNbCOB, ", no MeHbLUEN Mepe, nga
TepaneBTUYecknx anekTpoaa. MNomnmo aToro B coctas
yCcTpoiicTBa BXOAMT CPEACTBO KOMMpeccuu Tena
YyernoBeka B 06NnacTu ero rpyaHoW KrneTku, Hanpumep,
BbINOMTHEHHOE B BWAE  YNPYron  MaHXeTbl CO
BCTPOEHHbIM yNbTPa3ByKOBbIM nsny4vaTenem.
YcTpoictBo obecneunBaeT NOBbIWEHWE  YPOBHSA

afpecHOCTN AOCTaBKM MOCHLINIAEMOro B TENO NauueHTa
AednbpunnaumMoHHoro nmnynesca. 4 3.n. g-nol, 1 un.
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(54) AUTOMATIC EXTERNAL DEFIBRILLATOR DEVICE

(57) Abstract:

FIELD: medical engineering.

SUBSTANCE: device has means for producing
defibrillation pulse having electric current
source, capacitive electric energy storage, high
voltage commutator, control unit and control
system having patient electrophysical parameter
control means and high voltage pulses control
means and at least two therapeutic electrodes.
The device also has means for compressing human
body chest manufactured for instance as elastic
cuff having a built-in ultrasonic radiator.

EFFECT: high reliability in delivering

defibrillation pulse at given address.
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M300peTeHne oTHoCUTCS K 06nacTv MeanunHbl U MOXET ObITb MCMONb30BaHO ANs
peaHuMauumn 1 3NeKTPoMMNYNbCHOW Tepanum NnaunueHToB.

M3BecTeH aedhmnbpunnarop [1], cooepxawmin ICTOMHUK NUTaHUS, KOHAEHCATOP, AMoa,
KOMaHAHOe YyCTPONCTBO, NEPBLIN U BTOPOW Apoccenu, NepBblid, BTOPOW, TPETUN U YETBEPTLIN
KSTH04KN, NCTOYHMK OMOPHOrO HanNpPsKeHMs, CXEMY COBMaAEeHWs, 3a4aloLWuniA reHepaTop, pe3uncTop,
nepBbIn KOMNapaTop, TepaneBTUYECKNE SNEKTPOAbl U BTOPOW KOMNapaTop.

HepoctaTtkoM M3BeCTHOro YCTPOMUCTBA SABMSETCA MCMONMb30oBaHWe Komnapartopa Angd 3agaHus
3Heprmm AecndpmnnAaLUMOHHOIrO MMMYNbCa, NOCKOSIbKY MPU MarlomMm CONpoTUBIIEHUM Tena
nauuneHTta, OnmM3koM K rpaHMYHOMY 3HaYeHMIo, BOBOE BO3pacTaeT olmbka onpegeneHuns u,
cnepoBaTtenbHO, NAUMEHT MMEET pearibHy0 BO3MOXHOCTb NMONy4YnTb AenbpunnsiyuoHHbI
UMnNynbC, BABOE MpesbillatoLmii 6e30nacHbIN YPOBEHD.

Hanbonee 6nn3kMM No TEXHNYECKOWN CYLLIHOCTM N AOCTUraeMoMy pesynbTaTty ABnsieTcs
aBTOMATUYECKUIA BHELLHUA Aedunbpnnnatop [2], KOHCTPYKLMSI KOTOPOro NpuUHATa B kKayecTBe
npoToTMna. YCTPONCTBO-NPOTOTUM COAEPXKMUT OAMH HaKOMUTENbHbIA KOHAEHCATop, UMEIOLLMIA
nepBbIN U BTOPOW 3M1EKTPOAbl, CXEMY 3apsSaKN, COEOUHEHHYIO C HAKONUTENbHbLIM KOHOEHCAaTOPOM
W NpegHasHavyeHHyo ANns 3apsakM HaKONMTENbHOro KoHAeHcaTopa, CXeMy nepegayun aHepruu,
COEeOMHEHHYIO C HaKOMUTESNbHbIM KOHOEHCATOPOM, MMEIOLLYIO NEPBbIN BbIXOAHOW BbIBOA U BTOPOM
BbIXOOHOW BbIBOA W BbINOSIHEHHYO C BO3MOXHOCTbLIO BbIOOPOYHOrO 3NEKTPUYECKOrO CoOeaMHEHNS
NnepBoro 1 BTOPOro 3rekTpoAoB HAaKONUTENBHOMO KOHAEeHcATopa C NePBLIM N BTOPbIM BbIXOAHbIM
BbIBOOOM, M CXEMY YNpaBneHnsi, COeAUHEHHYIO CO CXEMO 3apsaKkn U CXEMOWN Nepedayn sHeprum
N BbIMNOMHEHHYO C BO3MOXHOCTbIO OCYLLECTBEHMS 3apsaKN HAaKONUTENbHOro KoOHAeHcaTopa
CXEMOW 3apsakM 40 3a4aHHOro YPOBHS M, KOr4a HakonUTENbHbIA KOHOEHCATOp 3apsiKeH,
ynpaBneHne CXemon nepegaym aHeprum 4ans coegmMHeHnUst SNeKTpoaoB KoHAeHcaTopa ¢
BbIXOAHbIMW BbIBOgAMMW.

HepocTtaTkoM npoToTUNa ABNSIETCS TO, YTO €ro KOHCTPYKUMS He obecnednBaeT
BOCMPOM3BOAMMOrO COrnacoBaHusi 3HadeHusi BbIbpaHHOM Mo MMMNeaaHCcy Tena nauuMeHTa SHeprum
0epnbpnnnAaLMoHHOro nMMnynbca ¢ 3Heprnen 4ednbpunIAUMOHHOro NMMNYbca, pearnbHO
BO3ENCTBYIOLLIErO Ha cepaue nauuneHTta, ansa secorabapuTHOro KOHTUHUYMa pearibHbIX
naLneHToB,

3agaveln HacTosILLEro N300peTeHNs SABMNSIETCS UCKMIOYEeHNEe BO3MOXHOCTW MOCLINKM NauneHTy
0epnbpnnnaunMoHHOro MMMyIbCca, BbIXOASLLEro 3a BEepXHUA npeden AoNyCTUMbIX 3Ha4YEeHWI
3Hepruii 6e3 CHMWKeHNA ahEKTMBHOCTU COBCTBEHHO KapanopeaHMMaLMoHHOM npoueaypbl.

TexHM4Yecknm pesyribTaToM NPUMEHEHNSA HACTOSLLLEro N300peTEeHNS ABNSIETCS MOBbLILLEHNE
YPOBHS1 aApeCHOCTM AOCTaBKM MOChLIIaeMOoro B Teno nayneHta gedunbpunnsaymoHHOro nMnybca.

YKa3aHHbIN TEXHUYECKUI pe3ynbTaT AOCTUrAeTCa TEM, YTO aBTOMATUYECKNIA BHELLIHWI
aembpunnaTop, cogepxalinin cpeacTeso hopmMmpoBaHis AembpunnaumMoHHOro MMnynbea,
COCTOSLLEE U3 UCTOYHUKA INIEKTPUYECKOrO NUTAHUS, EMKOCTHOIO HaKOMUTENS SMNEKTPUYECKON
3HEeprmm, BbICOKOBOSIbTHOTO KOMMYyTaTopa, 6rioka ynpaBreH1si U CUCTEMbI KOHTPOIS,
BKMNIOYAIOLLIEN CPeACTBa KOHTPOS 3NIEKTPOIN3NYECKMX XapaKTEPUCTUK NaLMeHTa n cpeacTea
KOHTPONsi napamMeTpoB BbICOKOBOMbTHBIX MMMYNbCOB, U, NO MEHbLUENn Mepe, ABa
TepaneBTMYECKNX SNEKTPOAA AOMOMHUTENBHO COAEPXKUT CPEACTBO KOMMPECccun Tena 4YenoBeka B
obnacTu ero rpygHon KneTkn, CHabXXeHHOe BCTPOEHHbIM MCTOYHUKOM YIbTPa3BYKOBbIX
MMMynbCOB.

Llenecoobpa3sHo, 4TOObl BCTPOEHHbIN MCTOYHUK YIbTPa3BYKOBbLIX UMMYbCOB Obifl BbIMNOMHEH B
BUAe yrbTpPa3BYKOBOro uanydyaTens.

>KenartenbHo, YTOOLI B KQ4eCTBe YNbTPa3ByKOBOro uany4yaTtens Obin Mcnonb3oBaH
MarHUTOCTPUKLMOHHBIA UITN Nbe30KEPaMUYECKUIA SNIEMEHT.

MimeeT 3HayeHne, 4ToObl CpeCcTBO KOMNPECCHM Tena YernoBeka B 0611acTu ero rpygHom
KNeTkn Obino BLINOSIHEHO B BUAE YNPYron MaHXeThbl.

MpeanoyTnTensHo, YTOOLI B YNPYro MaHxeTe 6binn npeaycMoTpeHbl KaHanbl Ana nogsoaa
BbICOKOBOSIbTHbIX MMMYJIbCOB K TEPANeBTUYECKUM INEKTPOAAM U NPOXOXKAEHMS MEXCOEANHEHUI
CUCTEMbI KOHTPONS.

lMpvBeaeHHbIE BbILWE OTANYUTESNbHBIE NPU3HAKM HEOOXOANMbI U OCTaTOYHbl AN OCTMKEHUS
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3asBIIEHHOrO TEXHUYECKOro pesynbTata. /3 uccnegoBaHHoOro aBTopoM YPOBHS TEXHUKM He Obina
yCTaHOBMNEeHa N3BECTHOCTb TEXHUYECKNX peLUeHUIA, coaepKallmnx NpU3HaKku, aKBMBaneHTHbIe
OTNUYMTENbBHBIM NPU3HAKaMm nNpeanaraemMoro n3obpeTeHuns, kotopble 66l 06ycnasneanu
nony4veHune (QOCTUXKEHME) 3asBNIEHHOrO UMM CXOXero TEXHNYeCKoro pesyneraTa, T.€.
pesynbTata, OTpaXxaloLero pelleHne AaBHO N3BECTHON NpobnemMsbl (mpobnembl pubpunnaumm
cepaeyHON MblLLLbI) NPU COMYTCTBYHOLWEM AOCTMKEHUN 0COBO XOPOLLMX CBONCTB OO HEKTOM
TEXHUKW, YTO AaeT OCHOBaHWe yTBepXaaTb O COOTBETCTBUM 3a5BIIIEMOr0 HOBOrO TEXHUYECKOro
peLLeHns KpUTepuio "M3obpeTaTenbCkuin YpoBeHb".

Ha uepTexe cxeMaTU4HO M300paKeHO NonepeyvyHoe CeveHre Tena naumeHTa ¢
NO3MLMOHNPOBAHHBIM aBTOMATUYECKUM BHELLHUM AenOpunnaTopom.

[NepeyeHb noanuni
. CpenctBo hopmupoBaHus 4ednbpunnsaLMoHHOro umMnyrnsca
. ICTOYHMK aneKTpuyeckoro nutaHus
. EMKOCTHOI HakonuTernb anekTpU4eckon aHeprum
. BbICOKOBOMbBTHLI KOMMYyTaTOP
. briok ynpasneHus
. CpeacTBO KOHTPONSA anNekTpom3nyecknx xapakTepnucTuk nauneHTa
. CpeacTBo KOHTpOrs napamMeTpoB BbICOKOBOMbTHLIX MMMYILCOB
. [epBbI TEpaANEBTUYECKUI INEKTPOS

9. BTopoi TepaneBTUYECKUIA 3NEKTPOL

10. Teno nauyueHTa

11. ¥Ynpyraa maHxeta

12. 3amok ynpyror MaHxeThbl

13. l'eHepaTop yNbTpasByKOBbLIX UMMYMNbCOB

14. YnbTpa3ByKkoBOW n3nyyartens

15. Cepaue

ABTOMATUYECKMIA BHELLHWIA AedUBpUNnaTop CoaepXUT cpeacTso hopMnpoBaHns
AenbpunnNALMOHHOro nMnynbca 1, cocTosilee U3 UCTOYHUKA INEKTPUYECKOro NUTaHuA 2,
€MKOCTHOI0 HaKOMUTENS 3MeKTPUYECKon aHeprum 3, BbICOKOBOMNbTHOIO KOMMYyTaTopa 4, 6rnoka
ynpasneHust 5 1 cUcTeMbl KOHTPOIS, BKMOYaloLLENn cpeacTBa KOHTPOMS aneKTpodu3nyeckmnx
XapakTepucTuK nauneHTa 6 n cpeacTBa KOHTPONSA NapaMeTPOB BbICOKOBOSMBbTHLIX MMMYNbLCOB 7,
W, N0 MeHbLUEN Mepe, ABa TepaneBTUYecKuX anektTpoda 8 un 9, sakpenndemMbix Ha Tene
nayueHta 10. NMomnMo 3TOro B COCTaB YCTPOWCTBA BXOAUT CPEACTBO KOMMpeccun Tena
yernoBeka B 00MacTy ero rpygHoON KIeTky, HanpuMep, BbINOMTHEHHOE B BUAE YNPYro MaHxXeTbl
11, cHabxeHHON 3aMkoM 12. 'eHepaTop yNbTpa3BYKOBbLIX UMMNYMbCOB 13 SNeKTpUYECKnN CBA3aH C
BCTPOEHHbIM YNbTPasByKOBbIM n3nyvaTenem 14, TenecHbI yron nany4eHns KoToporo HanpasrieH
B obnactb cepaua 15.

ABTOMATMYECKMI BHELUHWI Aednbpruansatop paboTaeT cnegyoLwmmMm obpasom.

Ha Tene nayueHTa 10 B obnactv rpyaHON KNeTKN C ycunmMeM 5-8 Kr 3akpennsaiT ynpyryto
MaHxeTy 11 nocpeacTBOM 3amka ynpyron ManxeTbl 12. lNepen aTon onepaumen
npeaBapuTensbHO Ha ynpyron Manxete 11 co cTopoHbl Tena nauueHTta 10 ycTaHaBnuBaoT
nepsbIn 8 U BTOpoK 9 TepaneBTMYECKNE 3MEeKTPOabl, a TakKe YNbTpa3ByKoBOKW Uanyvarterns 14.
Mpu BKIIIOYEHUN NCTOYHMKA 3MEKTPUYECKOro NuTaHns 3 obecneunsaeTca ctapT paboTbl cpeacTea
dopmMmurpoBaHusa aedubpnnnaumMoHHoro umnynsca 1. B Tom cny4vae, ecnu cpegctBo KOHTPOss
3MNeKkTPOUINYECKNX XapaKTEPUCTUK NaumMeHTa 6 aBToMmaTu4ecku onpegenset Heob6xoanmMocTb
BO34encTeus Ha cepgue 15 naumeHnta 10 gecpmbpunnupyowmm nmvnynscomM, 6ok ynpaeneHus 5
npon3BoaMuT pacyeT ero napameTpoB. OAHOBPEMEHHO C 3TUM MO KaHany ceasn "A",
BbINOMHEHHOMY, Hanpumep, B Buge npuvemo-nepegatrowwmx VIK-noptos, 6nok ynpaeneHus sagaet
pexvmM paboTbl reHepaTopa ynbTpasBYKOBbIX MMNYbCOB 13, KoppenupyoLwmnin ¢ napameTpamu
Aedubpunnupyolero nmnynsca. lNocne 3apagky nog ynpasneHnem 61nokomM nutaHusa 5
€MKOCTHOI0 HaKoMUTENS anekTpuyeckon aHeprum 3 (Mo cyLLecTBy, NpeacTaBnsaoLwero cobon
BbICOKOBOSNbTHbIVA KOHAEHCcaTop) AedubpunnaumMoHHbIN paspag nogaeTcs Ha TepaneBTudeckune
anekTpoabl 8 1 9 3a cyeT 3aMblKaHUSA COOTBETCTBYIOLLMX NPOBOASALLNX KaHaNoB B

O~NO O, WN -
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BbICOKOBOJIbTHOM KOMMyTaTope 4. C HeOOMNbLUMM BPEMEHHBIM OMEPEXEHNEM HA YNbTPa3BYKOBOM
nanydartenb 14 ¢ reHepaTopa ynbTpasByKOBbIX MMMYNbCOB 13 NodaloT yNbTpa3ByKOBOW UMMYIIbC,
NpeBbILWAaLWNA No AnuTenbHOCTK Ha 25-30% nedmnbpunnayoHHbIi nmnynesc. MNapameTpbl
0epnbpnnnAaunMoHHOro NMMNynbca BO BPEMSA €ro NPoXoXAeHNs Ha TepaneBTUYecKne anekTpoapl 8
1 9 KOHTPONMPYKOT NOCPEACTBOM CpeacTBa KOHTpons 7.

Taknm o6pa3om, BO3MOXHOCTb NOYTM COBMELLEHHOTO BO BPEMEHU, HO Pa3HECEHHOTO B
NPOCTpaHCTBE BO3OENCTBUA Ha pmnbpunnupytowee cepaue 15 naymenta 10 ynbTpa3ByKOBbIM U
TOKOBbIM (AehnbpMnnMpyoLLMM) UMMYbCaMU NMO3BONSAET NMOYTU Ha NOPSAOK CHU3UTb SHEPTUIO
nocrnegHero 3a c4eT afpecHOCTM OCTaBKM NocneaHero K oubpunnupyoLwen cepaeyHol Mbillue.

NCTOYHUKN NMHOOPMALINIA

1. NaTeHT PP Ne 2196616 ot 23.07.2001 r., MMK’ A61N 1/39, "decdunbpunnsTtop”, aBTopb
BepewaruH A.M. n gp.

2. 3asaska PP Ne 2001112772, ony6n. 20.02.2003 r., MK’ A61N 1/39, "YcTpouncTeo Ans
NPOBEAEHUS HAaPYXXHOW KapaMoCTUMynsiLmu u asyxdasHon aecdubpunnsaumm”, asTopbl bopuiosa
JLA. v gp.

dopmyna n3obpeTeHus

1. ABTOMaTU4eCKUn BHELLHUIA AedOpUNNATop, XapakTepuayoLWMACS TEM, YTO OH COOEPXKUT,
no MeHbLUen Mepe, ABa TepaneBTUYECKUX NeKTpoaa, CUCTEMbI KOHTPOIS SNEKTPON3NIECKMX
XapaKkTepucTuK nayneHTa u napameTpos 4ednbpunnaLuMoHHOro MMnynbca u cpeacTeo
KOMMpeccumn Tena nawuumeHTa, BbiNONHEHHOEe C BO3MOXHOCTBIO ero 3akpenneHus B obnactu
rpygHoOWM KrneTKku U CHabXXeHHOe BCTPOEHHbIM MCTOYHMKOM YIbTPa3BYKOBbLIX MMMYMbCOB.

2. ABTOMaTU4eCKUin BHELLHUIA AenbpunnaTop no n.1, xapakTepusyrLmnincd TeM, YTO
BCTPOEHHbIN UCTOYHUK YIbTPa3BYKOBbLIX UMMYMbCOB BLIMOMHEH B BUAE YrNbTPa3BYyKOBOroO
usnyvarens.

3. ABTOMaTN4YECKNIA BHELUHWI 4edubpunnarop no n.2, XxapakTepuayrLMIACcs TeM, YTO B
KayecTBe ynbTpa3BYKOBOro n3nyyarensa UCnonb3ylT MarHUTOCTPUKLMOHHLIA Unu
Nbe30KepaMUYeCKUii SrEeMEHT.

4. ABTOMaTU4EeCKMI BHELIHWIA AehmnbpmunnaTtop no n.1, xapakTepusyoLwmincsa TeM, YTO
CpeacTBO KOMMNpeccun Tena naumneHTa B 06racTu ero rpyaAHon KneTku BbIMNOMHEHO B BUAE
YNpYyron MaHxeTbl.

5. ABTOMaTU4YeCKNIA BHELLHWIA Aedubpnnnatop no n.4, xapakTepuayrLMIAcs TeM, YTO B
yrpyron maHxeTte npegycMOTPeHbl KaHanbl ANs NOABOAA BbICOKOBOSbTHLIX UMMYSIbCOB K
TepaneBTUYECKUM INEKTPOAaM N NPOXOXKAEHUA MEXCOEANHEHUIA CUCTEM KOHTPONS.
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