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This SI document includes:

Figure S1. Synthetic route for PEUDAm.
Figure S2. H1 NMR Spectra of PEG-CDI.
Figure S3. H1 NMR Spectra of PEG-EDA.
Figure S4. H1 NMR Spectra of PEUDAm.
Figure S5. Effect of time to complete network formation. A) Effect of PEUDAm molecular weight (at 15 w/w%). B) Effect of adding 1% NAGA (to a PEUDAm 20k, 15% solution). Signiﬁcant differences between groups are marked as follows: ** (p < 0.01), **** (p < 0.0001).
Figure S6. Conductivity of hydrogel determined by 4-point probe and conductivity probe. A) Comparison of hydrogels conductivity using the four-point probe and the hand-held conductivity probe of hydrogels in equilibrium in deionized water (water gel) or PBS (ionic gel). B) Standard curve of conductivity vs. phosphate buffered saline solution concentration.
Figure S7. Hydrogel conductivity at different NaCl concentrations. Initial hydrogel conductivity at different NaCl concentrations and conductivity after reaching swelling equilibrium in PBS.
Figure S8. Network properties of PEUDAm prior to and after subcutaneous implantation in rats for 1, 2 or 4 weeks (n=8).
Figure S9. In vivo assessment of injectable electrode in coronary vein  (middle cardiac vein) of a porcine model. Host response after 2 weeks implantation in MCV using slices of the location proximal to the injection site, middle of the vein, and distal to the injection site (green arrow). The white arrow indicates the approximate location of the hydrogel in the vein. The response includes damage induced at the hydrogel injection site, with 1) moderate perivascular and interstitial fibrosis with focal replacement fibrosis (blue arrows), and 2) fibrosing epicarditis with foreign body giant cell reaction (red arrows). Mid branch of the hydrogel injection show 3) mild perivascular and interstitial fibrosis, 4) mild focal replacement fibrosis, and fibrosing epicarditis. Distal branch indicated 5) preserved myocardium with 6) only fibrosing epicarditis with focal extension into myocardium.
Figure S10. In vivo assessment of injectable electrode in coronary vein (anterior interventricular vein) of a porcine model (Animal 1). Host response after 4 weeks implantation in AIV using slices of the location proximal to the injection site, middle of the vein (indicated by V), and the control that is distal to the hydrogel. The response includes damage induced at the hydrogel injection site, with 1) moderate perivascular and interstitial fibrosis with focal replacement fibrosis (blue arrows), and 2) fibrosing epicarditis (red arrows) with foreign body giant cell reaction (blue arrows). Mid branch of the hydrogel injection show 3) mild perivascular and interstitial fibrosis, 4) mild focal replacement fibrosis, and fibrosing epicarditis. The control images at the distal branch indicated 5) preserved myocardium with 6) only fibrosing epicarditis with focal extension into myocardium.
Figure S11. In vivo assessment of injectable electrode in coronary vein (anterior interventricular vein) of a porcine model (Animal 2). Host response after 4 weeks implantation in AIV using slices of the location proximal to the injection site, middle of the vein (indicated by V), and the control from an alternate section of the anterior wall. The response includes damage induced at the hydrogel injection site, with 1) moderate perivascular and interstitial fibrosis with focal replacement fibrosis (blue arrows), and 2) fibrosing epicarditis with foreign body giant cell reaction (green arrows). Mid branch of the hydrogel injection show 3) moderate perivascular and interstitial (black arrows) fibrosis, and replacement fibrosis (blue arrows), 4) focal replacement fibrosis, and fibrosing epicarditis. The control images at an alternate section of the anterior wall indicated 5) 6) preserved myocardium
Figure S12. In vivo assessment of injectable electrode in coronary vein  (anterior intraventricular vein) of a porcine model. Animal AIV 1. ECG tracings from lead 1 of the cardiac activity before injection of the hydrogel (black tracing) and 4 weeks after injection (blue tracing). The overall QRS morphology is preserved. Heart rate differs between the two recordings, but this is not indicative of a disease state.
Figure S13. In vivo assessment of injectable electrode in coronary vein  (anterior intraventricular vein) of a porcine model. Animal AIV 2. ECG tracings from lead 1 of the cardiac activity before injection of the hydrogel (black tracing) and 4 weeks after injection (blue tracing). The overall QRS morphology is preserved.
Figure S14. In vivo assessment of injectable electrode in coronary vein  (anterior intraventricular vein) of a porcine model. Animal AIV 3. ECG tracings from lead 1 of the cardiac activity before injection of the hydrogel (black tracing) and 4 weeks after injection (blue tracing). The overall QRS morphology is similar, with nearly identical vectors. Heart rate differs between the two recordings, but this is not indicative of a disease state.
Figure S15. In vivo assessment of injectable electrode in coronary vein (middle cardiac vein) of a porcine model. Animal MCV 1. ECG tracings from lead 1 of the cardiac activity before injection of the hydrogel (black tracing) and 2 weeks after injection (blue tracing). The overall QRS morphology is similar, with nearly identical vectors. Heart rate differs between the two recordings, but this is not indicative of a disease state. The pre-injection ECG tracing contains low frequency baseline drift which is not reflective of the model’s electrophysiology.
Figure S16. Capture thresholds for each acute porcine study (n=3).
Figure S17. 12-lead ECG of the heart at sinus rhythm.
Figure S18. 12-lead ECG of unipolar pacing with a metal electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S19. 12-lead ECG of unipolar pacing with a small blob of hydrogel electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S20. 12-lead ECG of unipolar pacing with a linear hydrogel electrode (~4 cm) placed directly on the left ventricular myocardium close to the interventricular septum. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S21. 12-lead ECG of unipolar pacing from hydrogel cured in situ in the AIV. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S22. Animal02: 12-lead ECG of the heart at sinus rhythm.
Figure S23. Animal02: 12-lead ECG of unipolar pacing with a metal electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S24. Animal02: 12-lead ECG of unipolar pacing with a small blob of hydrogel electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S25. Animal02: 12-lead ECG of unipolar pacing with a linear hydrogel electrode (~4 cm) placed directly on the left ventricular myocardium close to the interventricular septum. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S26. Animal02: 12-lead ECG of unipolar pacing from hydrogel cured in situ in the AIV. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S27. Animal03: 12-lead ECG of the heart at sinus rhythm.
Figure S 28. Animal03: 12-lead ECG of unipolar pacing with metal electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S29. Animal03: 12-lead ECG of unipolar pacing with a small blob of hydrogel electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S30. Animal03: 12-lead ECG of unipolar pacing with a linear hydrogel electrode (~4 cm) placed directly on the left ventricular myocardium close to the interventricular septum. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S31. Animal03: 12-lead ECG of unipolar pacing from hydrogel cured in situ in the AIV. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
Figure S32. Epicardial and endocardial electroanatomical mapping for animal AIV 1. The AIV hydrogel pacing is indicated by the blue circles.
Figure S33. Epicardial and endocardial electroanatomical mapping for animal AIV 2. Point pacing location is indicated by a small white circle, and the AIV hydrogel pacing is indicated by the blue circles. Points of ablation are marked by the red circles.
Figure S34. Epicardial and endocardial electroanatomical mapping for animal AIV 3. Point pacing location is indicated by a small white circle, and the AIV is indicated by the blue circles. Points of ablation are marked by the red circles

Table S1. High sensitivity Troponin I measurements. Measurements from four separate studies from two weeks after occlusion of the MCV and from four weeks after occlusion of the AIV in a porcine model. The normal range for troponin I is from 3 to 70 ng.

Movie S1. Echocardiogram 2 weeks after injection on the MCV in a pig model.   Echocardiograms show no evidence of regional wall motion abnormalities after two weeks.  Press play to see the videos.
Movie S2. Echocardiogram prior and 4 weeks after injection on the AIV in a pig model.   Echocardiograms show no evidence of regional wall motion abnormalities at four weeks compared to baseline imaging.  Press play to see the videos.
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[bookmark: _Toc78918280][bookmark: _Toc78921356][bookmark: _Toc86313876][bookmark: _Toc86332041][bookmark: _Toc97135443][bookmark: _Toc103948828][bookmark: _Toc115328804][bookmark: _Toc121676523][bookmark: _Toc121825147][bookmark: _Toc121825287][bookmark: _Toc133445865]Figure S5. Effect on time to complete network formation. Effects were determined using a 15 wt% solution of PEUDAm 18kDa macromer  A) Effect of redox concentration (APS:IG ratio 1:2) on hydrogel cure rate. B) Impact of blood using an APS concentration of 1mM. N=3. Signiﬁcant differences between groups are marked as follows: ** (p < 0.01), **** (p < 0.0001).
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[bookmark: _Toc121676526][bookmark: _Toc121825150][bookmark: _Toc121825290][bookmark: _Toc133445866]Figure S6. Conductivity of hydrogel determined by 4-point probe and conductivity probe. A) Comparison of hydrogels conductivity using the four-point probe and the hand-held conductivity probe of hydrogels in equilibrium in deionized water (water gel) or PBS (ionic gel). B) Standard curve of conductivity vs. phosphate buffered saline solution concentration. 

Methods: The resistance of the hydrogel specimens (n = 4) was determined using a four-point probe and electrochemical impedance spectroscopy. The gels were placed over a glass slide and the 4-point probe (Signatone 4Pro) was placed in contact with the center of the specimen. The Voltage-Current characteristics of the hydrogels were recorded by varying the current from 0.001mA to 0.2mA.  The resistance (R) of the sample was obtained from the slope of the V-I plot. Additionally, the conductivity of ionic species present was determined using an Oakton CON 450 portable conductivity meter. Specimens were submerged in 5mL of DI water and allowed to reach equilibrium. The recorded conductivity value was compared to a standard curve to determine the hydrogel's relative ion concentration and ionic conductivity.




[bookmark: _Toc78918284][bookmark: _Toc78921360][bookmark: _Toc86313880][bookmark: _Toc86332043][bookmark: _Toc97135445][bookmark: _Toc103948832][bookmark: _Toc115328808][bookmark: _Toc121676527][bookmark: _Toc121825151][bookmark: _Toc121825291][bookmark: _Toc133445867]Figure S7. Hydrogel conductivity at different NaCl concentrations. Initial hydrogel conductivity at different NaCl concentrations and conductivity after reaching swelling equilibrium in PBS.
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[bookmark: _Toc103948833][bookmark: _Toc115328809][bookmark: _Toc121676528][bookmark: _Toc121825152][bookmark: _Toc121825292][bookmark: _Toc133445868]Figure S8. Network properties of PEUDAm prior to and after subcutaneous implantation in rats for 1, 2 or 4 weeks (n=8).
 
Methods: To determine the compressive modulus, specimens were strained to failure using a dynamic mechanical analyzer (RSAIII, TA Instruments) at a rate of 0.1 mm/s. All mechanical tests were performed at room temperature. To measure equilibrium swelling ratio, specimens were swelled in DI water for 24 hours and weighed (Ws). The specimens were then dried under vacuum for 24 hours and weighed (WD). The equilibrium mass swelling ratio was calculated as Q=Ws/WD.
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[bookmark: _Toc103948835][bookmark: _Toc115328811][bookmark: _Toc121676530][bookmark: _Toc121825154][bookmark: _Toc121825294][bookmark: _Toc133445869]Figure S9. In vivo assessment of injectable electrode in coronary vein  (middle cardiac vein) of a porcine model. Host response after 2 weeks implantation in MCV using slices of the location proximal to the injection site, middle of the vein, and distal to the injection site (green arrow). The white arrow indicates the approximate location of the hydrogel in the vein. The response includes damage induced at the hydrogel injection site, with 1) moderate perivascular and interstitial fibrosis with focal replacement fibrosis (blue arrows), and 2) fibrosing epicarditis with foreign body giant cell reaction (red arrows). Mid branch of the hydrogel injection show 3) mild perivascular and interstitial fibrosis, 4) mild focal replacement fibrosis, and fibrosing epicarditis. Distal branch indicated 5) preserved myocardium with 6) only fibrosing epicarditis with focal extension into myocardium.
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[bookmark: _Toc121676531][bookmark: _Toc121825155][bookmark: _Toc121825295][bookmark: _Toc133445870]Figure S10. In vivo assessment of injectable electrode in coronary vein (anterior interventricular vein) of a porcine model (Animal 1). Host response after 4 weeks implantation in AIV using slices of the location proximal to the injection site, middle of the vein (indicated by V), and the control that is distal to the hydrogel. The response includes damage induced at the hydrogel injection site, with 1) moderate perivascular and interstitial fibrosis with focal replacement fibrosis (blue arrows), and 2) fibrosing epicarditis (red arrows) with foreign body giant cell reaction (blue arrows). Mid branch of the hydrogel injection show 3) mild perivascular and interstitial fibrosis, 4) mild focal replacement fibrosis, and fibrosing epicarditis. The control images at the distal branch indicated 5) preserved myocardium with 6) only fibrosing epicarditis with focal extension into myocardium. 
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[bookmark: _Toc121676532][bookmark: _Toc121825156][bookmark: _Toc121825296][bookmark: _Toc133445871]Figure S11. In vivo assessment of injectable electrode in coronary vein (anterior interventricular vein) of a porcine model (Animal 2). Host response after 4 weeks implantation in AIV using slices of the location proximal to the injection site, middle of the vein (indicated by V), and the control from an alternate section of the anterior wall. The response includes damage induced at the hydrogel injection site, with 1) moderate perivascular and interstitial fibrosis with focal replacement fibrosis (blue arrows), and 2) fibrosing epicarditis with foreign body giant cell reaction (green arrows). Mid branch of the hydrogel injection show 3) moderate perivascular and interstitial (black arrows) fibrosis, and replacement fibrosis (blue arrows), 4) focal replacement fibrosis, and fibrosing epicarditis. The control images at an alternate section of the anterior wall indicated 5) 6) preserved myocardium
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[bookmark: _Toc121676533][bookmark: _Toc121825157][bookmark: _Toc121825297][bookmark: _Toc133445872]Figure S12. In vivo assessment of injectable electrode in coronary vein  (anterior intraventricular vein) of a porcine model. Animal AIV 1. ECG tracings from lead 1 of the cardiac activity before injection of the hydrogel (black tracing) and 4 weeks after injection (blue tracing). The overall QRS morphology is preserved. Heart rate differs between the two recordings, but this is not indicative of a disease state.
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[bookmark: _Toc121676534][bookmark: _Toc121825158][bookmark: _Toc121825298][bookmark: _Toc133445873]Figure S13. In vivo assessment of injectable electrode in coronary vein  (anterior intraventricular vein) of a porcine model. Animal AIV 2. ECG tracings from lead 1 of the cardiac activity before injection of the hydrogel (black tracing) and 4 weeks after injection (blue tracing). The overall QRS morphology is preserved. 
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[bookmark: _Toc121676535][bookmark: _Toc121825159][bookmark: _Toc121825299][bookmark: _Toc133445874]Figure S14. In vivo assessment of injectable electrode in coronary vein  (anterior intraventricular vein) of a porcine model. Animal AIV 3. ECG tracings from lead 1 of the cardiac activity before injection of the hydrogel (black tracing) and 4 weeks after injection (blue tracing). The overall QRS morphology is similar, with nearly identical vectors. Heart rate differs between the two recordings, but this is not indicative of a disease state.
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[bookmark: _Toc121676536][bookmark: _Toc121825160][bookmark: _Toc121825300][bookmark: _Toc133445875]Figure S15. In vivo assessment of injectable electrode in coronary vein (middle cardiac vein) of a porcine model. Animal MCV 1. ECG tracings from lead 1 of the cardiac activity before injection of the hydrogel (black tracing) and 2 weeks after injection (blue tracing). The overall QRS morphology is similar, with nearly identical vectors. Heart rate differs between the two recordings, but this is not indicative of a disease state. The pre-injection ECG tracing contains low frequency baseline drift which is not reflective of the model’s electrophysiology.



[bookmark: _Toc133445903]Table S1. High sensitivity Troponin I measurements. Measurements from four separate studies from two weeks after occlusion of the MCV and from four weeks after occlusion of the AIV in a porcine model. The normal range for troponin I is from 3 to 70 ng. 

	Vein - Animal
	Troponin levels (ng/L)

	
	Pre-Op 
	Post-Op 
	Week 1 
	Week 2 
	Week 3 
	Week 4 

	[bookmark: _Toc103948836][bookmark: _Toc115328812][bookmark: _Toc121676537]MCV - 1
	--
	3313
	 --
	34
	--
	  --

	AIV - 1
	17
	421
	99
	97
	99
	49

	AIV - 2
	121
	N/A
	202
	95
	116
	54

	AIV - 3
	17
	140
	44
	28
	62
	45




































2 weeks after injection on MCV (EF = 65%)
[image: movie::/Users/gabrielrodriguez-rivera/Downloads/Final2week_MCV.mp4]












[bookmark: _Toc121828104][bookmark: _Toc133445904]Movie S1. Echocardiogram 2 weeks after injection on the MCV in a pig model.   Echocardiograms show no evidence of regional wall motion abnormalities after two weeks.  Press play to see the videos.





[image: movie::/Users/gabrielrodriguez-rivera/Downloads/Final4wk_AIV2_Echo.mp4][image: movie::/Users/gabrielrodriguez-rivera/Downloads/Baseline_AIV2_Echo.mp4]    Baseline (Prior hydrogel injection) (EF = 70%).                4 weeks after injection on AIV (EF = 65%)

[bookmark: _Toc121825182][bookmark: _Toc121828105][bookmark: _Toc133445905]Movie S2. Echocardiogram prior and 4 weeks after injection on the AIV in a pig model.   Echocardiograms show no evidence of regional wall motion abnormalities at four weeks compared to baseline imaging.  Press play to see the videos.








[bookmark: _Toc78918286][bookmark: _Toc78921362][bookmark: _Toc86313882][bookmark: _Toc86332046][bookmark: _Toc97135448][bookmark: _Toc103948837][bookmark: _Toc115328813][bookmark: _Toc121676538][bookmark: _Toc121825161][bookmark: _Toc121825301][bookmark: _Toc133445876]Figure S16. Capture thresholds for each acute porcine study (n=3).



	[bookmark: _Toc103948858][bookmark: _Toc121676559]PW
(ms)
	Animal 01
	Animal 02
	Animal 03

	
	Metal
	Blob
	Line
	AIV
	Metal
	Blob
	Line
	AIV
	Metal
	Blob
	Line
	AIV

	0.5 
	4
	8.5
	5
	-
	8.3
	7.5
	3.5
	-
	7
	11
	7
	-

	1 
	2
	5
	1.2
	21
	3.5
	3.5
	2.7
	9
	7
	6
	5
	7

	5 
	1.2
	2.2
	0.6
	0.7
	2
	1.8
	1
	4
	3.5
	3
	3
	3.5

	10 
	0.9
	1.7
	0.4
	0.5
	1.2
	1.5
	0.8
	4
	2.5
	3
	1.6
	1.8


Table S2. Capture thresholds (in mA) for each material and acute animal tested (n=3). NC = no capture.
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[bookmark: _Toc78918288][bookmark: _Toc78921364][bookmark: _Toc86313884][bookmark: _Toc86332048][bookmark: _Toc97135450][bookmark: _Toc103948839][bookmark: _Toc115328815][bookmark: _Toc121676540][bookmark: _Toc121825163][bookmark: _Toc121825303][bookmark: _Toc133445878]Figure S18. 12-lead ECG of unipolar pacing with a metal electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm. 
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[bookmark: _Toc78918289][bookmark: _Toc78921365][bookmark: _Toc86313885][bookmark: _Toc86332049][bookmark: _Toc97135451][bookmark: _Toc103948840][bookmark: _Toc115328816][bookmark: _Toc121676541][bookmark: _Toc121825164][bookmark: _Toc121825304][bookmark: _Toc133445879]Figure S19. 12-lead ECG of unipolar pacing with a small blob of hydrogel electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
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[bookmark: _Toc78918290][bookmark: _Toc78921366][bookmark: _Toc86313886][bookmark: _Toc86332050][bookmark: _Toc97135452][bookmark: _Toc103948841][bookmark: _Toc115328817][bookmark: _Toc121676542][bookmark: _Toc121825165][bookmark: _Toc121825305][bookmark: _Toc133445880]Figure S20. 12-lead ECG of unipolar pacing with a linear hydrogel electrode (~4 cm) placed directly on the left ventricular myocardium close to the interventricular septum. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
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[bookmark: _Toc78918291][bookmark: _Toc78921367][bookmark: _Toc86313887][bookmark: _Toc86332051][bookmark: _Toc97135453][bookmark: _Toc103948842][bookmark: _Toc115328818][bookmark: _Toc121676543][bookmark: _Toc121825166][bookmark: _Toc121825306][bookmark: _Toc133445881]Figure S21. 12-lead ECG of unipolar pacing from hydrogel cured in situ in the AIV. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
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[bookmark: _Toc78918293][bookmark: _Toc78921369][bookmark: _Toc86313889][bookmark: _Toc86332053][bookmark: _Toc97135455][bookmark: _Toc103948844][bookmark: _Toc115328820][bookmark: _Toc121676545][bookmark: _Toc121825168][bookmark: _Toc121825308][bookmark: _Toc133445883]Figure S23. Animal02: 12-lead ECG of unipolar pacing with a metal electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm. 
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[bookmark: _Toc78918294][bookmark: _Toc78921370][bookmark: _Toc86313890][bookmark: _Toc86332054][bookmark: _Toc97135456][bookmark: _Toc103948845][bookmark: _Toc115328821][bookmark: _Toc121676546][bookmark: _Toc121825169][bookmark: _Toc121825309][bookmark: _Toc133445884]Figure S24. Animal02: 12-lead ECG of unipolar pacing with a small blob of hydrogel electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
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[bookmark: _Toc78918295][bookmark: _Toc78921371][bookmark: _Toc86313891][bookmark: _Toc86332055][bookmark: _Toc97135457][bookmark: _Toc103948846][bookmark: _Toc115328822][bookmark: _Toc121676547][bookmark: _Toc121825170][bookmark: _Toc121825310][bookmark: _Toc133445885]Figure S25. Animal02: 12-lead ECG of unipolar pacing with a linear hydrogel electrode (~4 cm) placed directly on the left ventricular myocardium close to the interventricular septum. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
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[bookmark: _Toc78918296][bookmark: _Toc78921372][bookmark: _Toc86313892][bookmark: _Toc86332056][bookmark: _Toc97135458][bookmark: _Toc103948847][bookmark: _Toc115328823][bookmark: _Toc121676548][bookmark: _Toc121825171][bookmark: _Toc121825311][bookmark: _Toc133445886]Figure S26. Animal02: 12-lead ECG of unipolar pacing from hydrogel cured in situ in the AIV. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
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[bookmark: _Toc78918298][bookmark: _Toc78921374][bookmark: _Toc86313894][bookmark: _Toc86332058][bookmark: _Toc97135460][bookmark: _Toc103948849][bookmark: _Toc115328825][bookmark: _Toc121676550][bookmark: _Toc121825173][bookmark: _Toc121825313][bookmark: _Toc133445888]Figure S 28. Animal03: 12-lead ECG of unipolar pacing with metal electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm. 
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[bookmark: _Toc78918299][bookmark: _Toc78921375][bookmark: _Toc86313895][bookmark: _Toc86332059][bookmark: _Toc97135461][bookmark: _Toc103948850][bookmark: _Toc115328826][bookmark: _Toc121676551][bookmark: _Toc121825174][bookmark: _Toc121825314][bookmark: _Toc133445889]Figure S29. Animal03: 12-lead ECG of unipolar pacing with a small blob of hydrogel electrode placed directly on the left ventricular myocardium. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
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[bookmark: _Toc78918300][bookmark: _Toc78921376][bookmark: _Toc86313896][bookmark: _Toc86332060][bookmark: _Toc97135462][bookmark: _Toc103948851][bookmark: _Toc115328827][bookmark: _Toc121676552][bookmark: _Toc121825175][bookmark: _Toc121825315][bookmark: _Toc133445890]Figure S30. Animal03: 12-lead ECG of unipolar pacing with a linear hydrogel electrode (~4 cm) placed directly on the left ventricular myocardium close to the interventricular septum. Pacing artifacts can be seen as spikes in each of the channels. Pacing was performed at 120 bpm.
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[bookmark: _Toc121825177][bookmark: _Toc121825317][bookmark: _Toc133445892]Figure S32. Epicardial and endocardial electroanatomical mapping for animal AIV 1. The AIV hydrogel pacing is indicated by the blue circles. 





[image: ]



[bookmark: _Toc121676554][bookmark: _Toc121825178][bookmark: _Toc121825318][bookmark: _Toc133445893]Figure S33. Epicardial and endocardial electroanatomical mapping for animal AIV 2. Point pacing location is indicated by a small white circle, and the AIV hydrogel pacing is indicated by the blue circles. Points of ablation are marked by the red circles. 
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[bookmark: _Toc121676555][bookmark: _Toc121825179][bookmark: _Toc121825319][bookmark: _Toc133445894]Figure S34. Epicardial and endocardial electroanatomical mapping for animal AIV 3. Point pacing location is indicated by a small white circle, and the AIV is indicated by the blue circles. Points of ablation are marked by the red circles
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