Barapeu urpatot BaxkHyto ponb B 06Lein 6e3onacHocTH,

3hhEKTUBHOCTM PabOThl U HAAEXHOCTU MHOMUX ClacaroLmxX

n noaaepxxmBarolinx XmM3Hb MeANLUHCKNX YCTpOVICTB, TaKuX Kak

VIH(*)y3VIOHHbIe HaCOChbl, NOPTaTMBHbIE MOHUTOPHLI UK annapartbl

MBJ1. B akcTpeHHbIx cutyaumnax unm npu TpaHCnopTMpOBKe

nauMeHToB AENCTBMA MEAULNHCKOrO nepcoHana 3aBUCAT

oT oTo6parkaeMoro 3apasa v emkoctu 6atapew.

Y3HainTe Gonblue 06 aBTOHOMHOM 3A€KTPONUTaAHMM

B noBceAHEBHOM KNMHUYECKON NPAKTUKE OYEHb BaXKHO
MMeTb 060OPYAOBaHUE, HA KOTOPOE MOXHO MONOXMUTLCA.
Waet nu peub 0 BHYTPUOONLHUYHOM NepeMeLLeHn nayneHTa
B APYroe OoTAeneHue uinm obecneyeHny Haanexalyero
chyHKUMOHMpPOBaHMA B cnyyae cOoA B 3NeKTPOCETH,
MeAnepcoHany NpUxoAUTCA NonaratbCA Ha JaHHble Batapew,
otoBpaxxaemble Ha UHTepdbeiice ycTpoiicTea. Accounaums
pasBuTUA MeauumnHckoro obopynosaxua (AAMI) ouenunBaet
aKcnnyaTaumio 6atapei kak OAHy U3 AECATU OCHOBHbIX
npo6nem 6uomMeanLMHCKMX oTAeneHui 6onbHuy. Onpoc
YnpaeneHus no CaHUTapHOMY HaA30py 3a KauecTBOM
nuweBbIX NPoAykToB 1 Meamkamentos CLLIA (FDA)
nokasbiBaeT, uto A0 50% obpalueHuii 3a TEXHUUECKOM
nomMoLYbio B BONbHMLAX CBA3aHLI C NpobnemMamu

c 6arapeamu.” MoaTtomy Halwe pelueHne Bonpoca
aBTOHOMHOTO 3MEKTPOMNUTAHUA MOMOXET B 060N CUTyauuu.

JAOCTYNHOE BPEMSA PABOTbI OT BATAPEM

EmMKocTb akkymynaTopa ABnAeTcA onpeaensiowmm
dhakTopom BpemMeHu pabotsl 6atapeun. B Teuenune

Cpoka crny06bl 6atapemn CHKEHNE EMKOCTU ABNAETCA
HOpManbHbLIM ABNEHMEM. Ha Hero BnuAIOT Takue daktopsl,
Kak NPOAOMKUTENBHOCTL 3KCMyaTauuu, ycnosua paboTsl,
PEXUM 3apaaKku U/unu Temnepatypa okpyxatoLen cpeas.
CnenoBatensHo, npodeccuoHanbHan aKcnyatauma 6atapeit
ZOIHKHA BK/OYaTb OLEHKY EMKOCTH.

EAnHCTBEHHBI CNOCo6 onpenenutb UCTUHHYI0 EMKOCTb —
MONHOCTLIO Pa3PAANTL aKKYMYNATOP U USMEPUTL
UCTeKLUEee BPeMA U eMKOCTb paspsiaa.? MHctutyT

VHXXEHEPOB-3NIEKTPUKOB U 3NIEKTPOHLLMKOB onpeaenun
B CBOWX PEKOMEHAALMAX YaCTOTy, HEOBXOAMMbBIE YCNOBWA

1 yKa3aHuA O TOM, KaKk crieflyeT NPOBOAUTL 3TW UCTbITaHKA.
lMpoBepka UMneaaHca ¢ OTMETKOW AaThl He obecneunBaeT
HafeXXHON OLEHKN BpemeHn padorts!.!

Kputnueckan npobnema npv UCNonbL30BaHWM B KITMHUYECKOM
cpeae: 6atapeun noABepraloTCA BO3AEMCTBUIO MEHSIOLMXCA
ycnoBuit paboTbl U Pa3NIMUHBLIX LMKOB 3apaaku/paspaaku.

B HekoTOpbIX cLeHapuaAx 6aTapen MOryT He UCMOL30BaTLCA
B TEUEHUE ANUTENBLHOTO BPEMEHM, OCTaBaTbCA HE MOSIHOCTLIO
3apPFKEHHBIMU MU HAOGOPOT — MPU YAaCTOM MCNOMNb30BaHUM
6aTtapeu CTaperoT U TepAT EMKOCTb B TEYEHNE OXXMAAEMOrO
CpOKa Ciy6bl, 4TO ABNAETCA HOPMAabHBLIM CleACTBUEM.

B peasynkrate, naxe ecnm emkocTts nokaseizaet 100%
3apaaa, BpemaA paboTbl 6atapen MOXKET yMEeHbLLIATLCA

B TEUEHME CPOKa CyKObl.

BOMNPOC BATAPEU

Hawe pelwenne Bonpoca 6atapeu BKnoyaeT:

— 30 MuHYT* BpeMeHW aBTOHOMHOW paboThl
C MCMOMNb30BaHUEM BHYTPEHHe baTtapeu

— KomnnekcHyto npoueaypy NnpoBepKku coctonaHuA 6atapen

— JlerkonoctynHyto nHdopmMaLmio 060 BCeX YyCTaHOBNEHHBIX
6aTtapenx U napameTpax BpeMeHu

— Tekywee Bpema paboTsl B MUHYTax AOCTYMHO B KayecTse
nons napameTpa BeHTUNALUU

— HononHutensHyto BHewwHoo 6atapeto Ha 240 MuHyT*
(PS500), Hanpumep ans BHYTPMGONEHUYHOTO
nepemeLLeHuA

*Orta nHchopmauma akTyanbHa ana cneaytowmx npoaykros: Evita V300/Evita V500/Evita V600/Evita V800/Babylog VN500/Babylog VN600/Babylog VN800
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NMPOBEPKA BATAPEU

Hawwa komnnekcHan npoBepka 6atapeun nossonset
onpeaenutb hakTMyeckoe BpemMa paboTbl 6aTapen Ha
Tekylwuit MomeHT. Bece naHHble yaoB6Ho oTobpaxatoTcA

B ANaNOroBOM 3KpaHe npoBepku Batapeun. Kpome Toro,
€CTb BO3MOXXHOCTb HACTPOMKM 3KpaHa C 3aZlaHHbIM Nonem
napameTpoB, rae Tekyllee BpeMa paboTkl oToBpaxaetca

B NPOLEHTax OT EMKOCTU 1 B MuHyTax. (Cm. wimoctpayuio B)
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MpoBepka 6atapen MOXET BbINOMHATLCA B paMkax OAHOW
npoueaypbl Kak Ans BHyTPEHHEN, TaK U ANS BHELUHEN
6arapeu (PS500) n1m6o otaensHO ans BHYTPEHHEN Maw
BHewHen Gatapeun (PS500). Mpoueaypa nposepky 6atapew
COCTOWT U3 Tpex 3TanoB: 3apAaKa, Paspaaka v NoBTOpHas
3apagka. JTO Ha3bIBaeTCA NPOBEPKOIN paspaAKom, KoTopas
fABNAETCA HaMbornee HafeKHLIM METOLOM ONpPeAeneHus
AOCTYNHOro BpemeHu padotsl. PyHkuyma nposepkm
6aTapeu NO3BONAET YCTAHOBUTL BCTPOEHHOE HaNOMUHaHWe
0 PErynfApHOM BbINOMHEHMM MPOBEPKM M OBecneumBaet
ZOCTYMHYIO AOCTOBEPHYI0 MHhopMaLuio o BaTtapee.

(Cm. unmoctpaymio A)
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Unnroctpauma A: O630p Bcex TEXHUYECKMX NIaHHbIX, OTHOCALMXCA KO BHYTPEHHEN U BHELWHEN 6aTape, COrnacHo pesynbTatam NocneAHemn BbiNONHEHHOM

nposepku 6atapen. Ha npumepe Evita V800

Ha ctpaHuuye npoeepku 6aTtapeun otobpaxaeTtca cneayrowias MHOPMaLMA:

MocneaHnaa npoBepka 6atapeu

Jata nocneaHei nposepkun BHyTpeHHel Batapen n PS500

(ecnu oHa yctaHoBneHa).

YcTaHoBneHHoe BpemMa paboThl

Bpewma pabotsl, onpenenenHoe npu npoeepke 6atapeu, Npu UCNONL30BaHUK

ycTpoiictea B 06biuHOM pexxume (MBJ1) 6ea pabotsl GS500.

Bpewma cneaytowelt nposepku 6atapem
[ata 3ameHbl 6atapeu

€e 3Kcnnyartaumn.

Tekywee Bpema paboTsl

[Hara crneaytowei nposepku batapeu.
[Mnannpyeman pata 3ameHbl 6atapeun onpeaenaeTcA CPOKOM U MHTEHCUBHOCTLIO

Tekywee ocTaBlweecs Bpema paboTbl Kaxaoi 6atapen. 310 Bpemsa Oynet

MEHATLCA B npouecce paéOTbI M 3aBUCUT OT TEKyLLlEero CoCToAHUA 3apAaa.
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Unntoctpauymna B: OtoBpaxeHue Tekyluero Bpemenn pabotel 6atapeun (MvH) 1 ypoBHs 3apsaaa 6atapew (%) B none HactpanBaembix napameTpos. Ha npumepe
Evita V800

AONOJNHUTENbHAA NHPOPMALUA

FDA opraHn3oBano cemMuHap no MEAMLMHCKMM YCTPONCTBAM C anekTponuTtaiuem ot 6atapeir (8 2013 roay), uto6el
npuBneyYb BHUMaHUE K NOTEHUMaNbHLIM Npobnemam, CBA3aHHLIM G MEAULMHCKUMU YCTPOMCTBaMU, padoTaoLmmm
ot 6aTapeit, U OpraHu3oBaTb COBMECTHYIO pa3paboTky cnoco6oB obecneueHna IhHEeKTUBHOM U HaAeKHON PadoThl
3TUX YCTPOWCTB.* DKCNEPTb COWNNCH BO MHEHUM, UTO PETYNAPHOE NPOBEAEHUE MPOBEPOK MPU NPOMUIAKTUYECKOM
obcnyxvBaHuv noaaepxkusaet Bce 6atapeu B npuemMneMom coctoaHun. [ina onpeaenexua emkoctu 6atapeu
HEOOBX0AMMO MPOBECTM MOMHLIN UWMKN 3apAaKW/paspaakn/noBTOPHOM 3apaaku.®

[Lna ynyuwenunsa npodmnaktyeckoro obcnyxwusanua FDA npeanaraert, cpeam npoyero, BusyanbHoe oTo6paXeHne AaHHbIX,
CTaHAapTM3aLMIO 3aPAAKN U 3aMeHbl aKKyMyNATOPOB, a TakKe AOCTYMN K AaHHEIM O BPEMEHM paboThl U pesynsTatam NpoBepku.®

PE3EPBHbIE BEATAPEU

B knuHnueckoit npakTMke NPOAOMKUTENBHOCTL U YacToTa ZONOMNHUTENBHYIO BHYTPEHHIOI pe3epBHylo BaTapeto.
TPaHCMOPTUPOBOK NaLMEHTOB HEBO3MOXHO ONPEeAenuTL Takol noAxoA ¢ NPUMeHeHUeM pesepBHOM Batapeu
3apaHee. [1na obecneyeHun 6e30nacHON U HadeXHOM obecneunBaeT MakcMmanbHoe Bpema pabotsl ana PS500
TPaHCMNOPTUPOBKM BEHTUIATOPLI, OCHALLEHHbIE 240 muHyT* nntoc aononHutensHsle 30 MUHYT*

BHewwHen Gatapeen (PS500), sceraa Gyayt umets OT BHyTpeHHel baTtapeu.

TEXHUYECKOE OBCJTYXXUBAHUE BATAPEU

Cnenytowme Mepbl NOMOryT NPeAOTBPATUTL NPEXAEBPEMEHHOE CHUXEHNE eMKOCTH BaTapeu:

— lNMoxasapsaka 6atapen nocne MCNONb3OBaHWA NOMOraeT MakCUMasnbHO YBENUUTL BPEeMA paboThl.

— lNepuroanueckoe noakoUEHNE K CETU BO BPEMA XPaHEHWA NpeaoTBpalLaeT ryGoKylo paspaaky.

— BbinonHexne perynapHbIX NNaHOBLIX NPOBEPOK 6aTapen NpeAoCTaBAeT BaHylo MHhOPMaLMIO
0 AOCTYNHOW eMKoCTK BaTapewm.

*Bce 3HaueHnA ykasaHbl AnA pabotel 6e3 GS500 1 AnA HOBLIX 1 MONHOCTBLIO 3aPAXKEHHBIX aKKyMYNATOPOB.
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Pewenne ana BHyTpMéOﬂbHM‘lHOFO nepemMeLleHna nayneHTos c 610KOM nUTaHUA
(PS500), 6nokom nopaun raza (GS500) u 6r1okom oBecneueHns TPaHCNOPTUPOBKY

(TSU) ansa 6ecnepe6onHomn BICOKOKAUECTBEHHOM UCKYCCTBEHHON BEHTUNALMM.

" Cadex Electronics Inc., Battery Management in Healthcare,
(www.batteryuniversity.com)
2 Chhajer, D. et al., Battery Discharge Testing: Implementing NERC Standards

and Field Experiences, (www.battcon.com)
3 B cootsetcteum ¢ IEEE 450, 1106, 1188, 2015, (www.sbsbattery.com)

* Battery-Powered Medical Devices Workshop: Challenges and Opportunities
by U.S. Food and Drug Administration, July 30-31, 2013, (www.mdtmag.com)

5 Adams, B., Battery Testing — Battery Powered Medical Devices Workshop
by U.S. Food and Drug Administration, 2013, Cadex Electronics Inc.,
(www.batteryuniversity.com)

8 Hazlett, A., Division of Patient Safety Partnerships, Overview of MedSun
Survey, 2013, Battery Powered Medical Devices Workshop by U.S. Food

and Drug Administration

He Bce npoayktsl, thyHKUMOHaNbHBIE BOBMOXXHOCTM WAW YCNYr1 NpeaHasHaueHbl AnA NPOAaXKM BO BCEX CTpaHax.
YnomsaHyTble TOBapHbLIE 3HaKN 3apPerncTpUpOBaHbl TONBKO B ONPeAeneHHbIX CTpaHax, Npuyem He 06A3aTeNnbHO B TOW CTpaHe, rae BbiyCKaeTCA AaHHBbIN
matepuan. [ina nonyyeHna nHchopMaumm O TEKyLLEM COCTOAHMM nepeiante Ha Be6-cant www.draeger.com/trademarks.
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