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Ja myslel, ze chceme, aby kardiostimulator vydrzel co nejdéle
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Jak se to déla dnes?

(i) Pacing via transcutaneous hardware

External
generator

(i) Risky removal surgery
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A jak by mohlo zitra?

(i) Wireless pacing (ii) Bioresorption without removal surgery
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DeS|gn [ ] PLGA (encapsulation)

15.90 mm

B W/Mg (extension electrodes)

' 11.8 mm ' [ wi/Mg (coil) - 2 metalic7|c8c(>)Ies — ;/\/O/Mg
h g B SiNM (diode) ~ ~700nm /50 ym
""" _ - Coating: PLGA 65:35
: ; B Wax + W composite .
-] Adjustable length (interconnection) - Encapsulation 100 nm

- PIN diode (Si NM)

i - Electrodes: 2x 1,4mm?2
8 - Fixation: Ethicon

3

3

- Candelillla wax + W doping

- (~0.05 ml; width ~16 mm;
length >15 mm; thickness
[ . § ~250 pum) and lightweight
i N 5 (~0.3 ¢)
——— e | e
i | ' 0.25mm
- »
f 15.8 mm ~ (adjustable) i
L cHgictuce EE%HA KardioTech ™
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Design

2~5mm
(adjustable)

- 2 metalic poles — W/Mg
~ 700/50 nm
- Coating: PLGA 65:35
- Encapsulation 100 nm
- PIN diode (Si NM)
- Electrodes: 2x 1,4mm?2
- Fixation: Ethicon
- Candelillla wax + W doping

- (~0.05 ml; width ~16 mm;
length >15 mm,; thickness
~250 ym) and lightweight
(~0.3 ¢g)

4 64 mm
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Opravdu se rozpusti? Monomery kys.

glykolové a mléené Hydrolyza se postara!
PLGA encapsulation W/Mg electrode
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Opravdu se rozpusti?
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Opravdu se rozpusti?
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Biokompatibilita
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Prenos vykonu

Stimulation

M = k\/LryLgy

Spravna konfigurace: parasternalné, 32 + 8 mm; apikalné, 31 + 10 mm; subkostalné, 71 + 20 mm)
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Pfenos vykonu (pfiklad pro Tx 20mm, 3 otacky a Rx 12mm,
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Mechanicka odolnost

Compression
~20%

10 mm
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Mechanicka odolnost
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In vitro tkanové testy
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Ex vivo AV blok Il. stupné (mys)

AV block treatment ex vivo Langendorff-perfused mouse
model. Scale bar 2mm.
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In vivo velky zvireci model

——eee—— 1 Chestclosure
Power and :
stimulation
controller
A
—
Data
acquisition
hardware

L]

Pacing on

20 |- Pulse width,
5ms

0
m MVM/W% T —L L L
04 % '/0.01 0.02 0.03
2+
Paced

Tr complex T
A

s
£
e YTV T N YT YT 8 o

w

_4 | Pacing
ﬂ n ﬂ stimuli

avVF WJ\]‘\\’\J\N\/\“\“ 1 1 1 1
8.5 8.6 8.7 8.8

500 ms Time (s)

Output voltage (V)
)
I

FAKULTNI ny 0He
LE A i
: pNEMOCNICE LE KardioTech'¥

NI
KARSK
KULTA | s cesne raroioiosicee seoteenesm

XXX. Vyroéni sjezd Ceské kardiologické spoleénosti: Bioresorbovatelna kardiostimulaéni technika © David Pospisil, 2022



Na co se muzeme tesit?

Porad je to experiment, ale...

\ Zamezeni nevyhod externi kardiostimulace s perkutannim metalickym prenosem
\ Zamezeni rizik extrakce systému

\ Umoznuje plnou implantaci, je bezesvodovy, a kompletné podlehne bioresorpci
\ Pldnovani longevity

V' Stimulaéni prah rostouci v ¢ase dosud nevidanym tempe, az do 2V den!

. . {(
Taken together, these results establish the foundations for a
bioresorbable electronics technology designed to address unmet
needs in important areas of care for cardiac patients.

14

professors Igor R. Efimov, John A. Rogers, Rishi K. Arora, October 2021
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Zajima me to, kde najdu dalsi informace?

https://doi.org/10.1038/s41587-021-00948-x

https://doi.org/10.1038/s41563-021-01051-x

nature . ARTICLES g ARTICLES .
materlals s daekaniine s blOtCChnOlogy

W) Check for updates W) Check for updates

Photocurable bioresorbable adhesives as functional Fully implantable and bioresorbable cardiac
interfaces between flexible bioelectronic devices = pacemakers without leads or batteries
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