
IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 

 
 
UNITED STATES OF AMERICA : 

: 
: 

v.     :  CRIMINAL NUMBER 21-527 
:  
: 

ALAN WILLIAM BYERLY   : 
 

SENTENCING MEMORANDUM 
OF DEFENDANT ALAN WILLIAM BYERLY 

 
Alan Byerly makes no excuses for his conduct on the date of this offense.  He is 

remorseful and has accepted full responsibility for his actions and has pled guilty pursuant to a 

written plea agreement.  Specifically, after investigation and negotiation, the government has 

agreed to dismiss the most serious charge of Assault on an Officer with a Deadly Weapon (18 

U.S.C. § 111(b)) and in return Mr. Byerly pled guilty to the charges of Assault on an Officer in 

violation of 18 U.S.C. § 111(a) (Count Two) and Striking another Person in violation of 18 

U.S.C. § 113(a)(4) (Count Seven).  The government also agreed to dismiss all other remaining 

charges as a result of his guilty plea.  (Counts One, Three, Four, Five, Six, and Eight). 

As in every January 6th case, the government has conducted a thorough investigation into 

Mr. Byerly’s actions.  That investigation has established that the police officer that is the victim 

in Count II did not require medical treatment, nor did the officer sustain injuries that caused the 

officer to miss work.  The AP reporter that is the victim in Count Seven was not injured and 

advised the government that he did not wish to participate in the investigation of this matter.  

The government’s investigation confirmed that Mr. Byerly did not enter the United States 

Capitol, nor did he author or post any inflammatory social media or text messages either before 

or after January 6, 2021.  The government’s investigation also determined that Mr. Byerly was 
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not a member of an antigovernment militia.   

Regarding the device Mr. Byerly brought with him to Washington, D.C., the 

government’s investigation established Mr. Byerly purchased the device at a Cabela’s Store for 

$24.99 and the packaging described it as a compact stun gun and flashlight.  The government’s 

investigation also determined that the device was considered “junk” by engineering experts who 

work on TASER weapons.   

The defense retained electrical engineer Mark Kroll, Ph.D., to examine and test the 

device.  Dr. Kroll is a recognized expert in the field of conducted electrical weapons, which 

deliver an electrical pulse to the body.  Dr. Kroll has been retained and presented as an expert in 

federal court by Department of Justice prosecutors on numerous occasions to testify about the 

effects of conducted electrical weapons such as TASER’s and stun guns.  After a thorough 

review, Dr. Kroll concluded that Mr. Byerly’s device could not cause deadly harm or for that 

matter any harm to an individual.  Furthermore, shortly after purchasing the device, Mr. Byerly 

had accidentally activated it on himself and thus knew that it could not cause injury or even pain.        

Mr. Byerly has been incarcerated since the day of his arrest in this matter – July 7, 2021 – 

a total of 15.5 months.  He has remained misconduct-free during that entire time.  During those 

15.5 months he has lost his house and because of COVID-19 restrictions, as well as the distance 

between where he has been incarcerated and his hometown, he has had no in-person visits with 

any family or friends.  

The defense and the government agree that the advisory guideline range is 37-46 months.  

The defense respectfully requests that this Court recognize and weigh the good that Mr. Byerly 

has done in his 55 years of life along with the mistakes he made on January 6th and vary below 
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the guidelines and impose a sentence sufficient – but not greater than necessary – given the 

nature of the offense and Mr. Byerly’ personal history and characteristics.  United States v. 

Booker, 543 U.S. 220 (2005).   

I. PROCEDURAL HISTORY 

On July 7, 2021, Alan Byerly was arrested at his home in Fleetwood, Pennsylvania and 

charged by Complaint and Warrant with participating in the riot at the United States Capitol on 

January 6, 2021.  Specifically, the Complaint alleged that Mr. Byerly had assaulted a police 

officer with a deadly weapon, namely a TASER, in violation of 18 U.S.C. § 111(b).  The 

Complaint also alleged that Mr. Byerly had assaulted an AP reporter in violation of 18 U.S.C.   

§ 113(a)(4).  The Complaint also contained several lesser included offenses.   

 On August 12, 2021, Mr. Byerly stipulated to pre-trial detention pending the resolution of 

this matter.  As a result of this stipulation, Mr. Byerly has been held in continuous federal 

custody since the date of his arrest.  He was initially held at Lehigh County Jail in Allentown, 

Pennsylvania for two weeks and thereafter at the CTF in Washington, D.C.  During that entire 

time, he has had no write-ups and has remained misconduct-free. And during his 15-plus months 

at the CTF Mr. Byerly has been held in administrative segregation due to the nature of his 

offense.  Furthermore, he has spent numerous weeks on lockdown due to COVID-19 outbreaks 

at the jail.               

 On August 20, 2021, a federal grand jury sitting in the District of Columbia returned an 

indictment against Mr. Byerly charging him with eight federal offenses.  Specifically, these 

charges were: Count One (Civil Disorder in violation of 18 U.S.C. § 231(a)(3)); Count Two 

(Assaulting, Resisting, or Impeding Certain Officers Using a Deadly or Dangerous Weapon in 
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violation of 18 U.S.C § 111(a) and (b)); Count Three (Entering and Remaining in a Restricted 

Grounds Using and Carrying a Deadly or Dangerous Weapon in violation of 18 U.S.C.          

§ 1752(a)(1) and (b)(1)(A)); Count Four (Disorderly and Disruptive Conduct in Restricted 

Grounds Using and Carrying a Deadly or Dangerous Weapon in violation of 18 U.S.C.           

§ 1752(a)(2) and (b)(1)(A)); Count Five (Engaging in Physical Violence in Restricted Grounds 

Using and Carrying a Deadly or Dangerous Weapon in violation of 18 U.S.C. § 1752(a)(4) and 

(b)(1)(A)); Count Six (Act of Physical Violence on Capitol Grounds in violation of 40 U.S.C.    

§ 5104(e)(2)(F)); Count Seven (Striking, Beating, and Wounding within the Territorial 

Jurisdiction of the United States in violation of 18 U.S.C. § 113(a)(4)); and Count Eight (Simple 

Assault within the Territorial Jurisdiction of the United States in violation of 18 U.S.C.           

§ 113(a)(5)).   

 The original indictment described the deadly weapon possessed by Mr. Byerly as a 

TASER. See Indictment, United States v. Alan Byerly, 1:21-CR-527-RDM, Doc. 18 at 2 (Aug. 

20, 2021).  Thereafter, the government filed two superseding indictments. See Indictment, 

United States v. Alan Byerly, 1:21-CR-527-RDM, Doc. 24 (Oct. 19, 2021); Indictment, United 

States v. Alan Byerly, 1:21-CR-527-RDM, Doc. 39 (March 23, 2022).  In each of these 

superseding indictments the government continued to allege that the deadly or dangerous weapon 

that Mr. Byerly possessed was a TASER.  See Doc. 24 at 2, Count Two; Doc. 39 at 2, Count 

Two. 

On March 24, 2022 – the day after the Second Superseding Indictment was filed – the 

defense provided the government with the expert report from electrical engineer Dr. Mark Kroll.  

This report, detailed below in Section III.A.1, described the results of the testing Dr. Kroll had 
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done on the device the parties agree Mr. Byerly used on January 6th.  Thereafter, the 

government agreed to the terms of a plea agreement wherein Mr. Byerly would plead guilty to 

Counts Two and Seven and the government would drop the more serious charge under 18 U.S.C. 

§ 111(b) that alleged Mr. Byerly possessed a deadly or dangerous weapon.  The government 

also agreed the device was not a TASER but rather was best described as a “stun gun” based on 

its packaging.  See Statement of Offense, United States v. Alan Byerly, 1:21-CR-527-RDM, 

Doc. 44 (July 25, 2022) at 3, ¶ 9; id. at 5 ¶ 13.   

The parties also agreed that the applicable advisory guideline range was 37-46 

months but that both parties could “seek a variance and suggest that the Court consider a 

sentence outside of the applicable Guidelines Range . . ..”  See Plea Agreement, United States v. 

Alan Byerly, 1:21-CR-527-RDM, Doc. 43 at 5, ¶ 5 (July 25, 2022). 

 On July 25, 2022 Mr. Byerly appeared before this Court and in accordance with the plea 

agreement entered a guilty plea to Counts Two and Seven of the Second Superseding Indictment.  

As part of the written plea agreement between the government and the defense, Counts One, 

Three, Four, Five, Six, and Eight will be dismissed at the time of sentencing.   

Sentencing in this matter is scheduled before this Court on October 21, 2022.     

II. THE APPLICABLE SENTENCING GUIDELINES 

 As noted above, the defense and the government agree as to the advisory guideline range 

set forth in the Presentence Investigation Report for the offenses of conviction.  Count Two is 

punishable by not more than eight years of incarceration and is considered a Class D felony.  

Count Seven is punishable by not more than one year incarceration and is considered a Class A 

misdemeanor.  See 18 U.S.C. § 3559(a). 
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 Specifically, as to Count Two, it is agreed that the Base Offense level is 14.  

See Presentence Investigation Report, United States v. Alan Byerly, 1:21-CR-527-RDM, Doc. 48 

at 10, ¶ 41 (Oct. 13, 2022).  It is also agreed that the offense level is increased by four levels 

because a “dangerous weapon” was otherwise used.  Id. at ¶ 42.  The defense and the 

government agree that the offense level is increased six levels because the victims were 

government officers.  See PSR, Doc. 48 at 10, ¶ 43. Therefore, it is agreed that the Adjusted 

Offense Level for Count Two is 24. See id. at ¶ 27. 

 Importantly, Mr. Byerly did not possess a deadly weapon that could actually harm or 

incapacitate anyone.  Rather, as detailed below in Section III.B., the device he possessed 

qualifies as a “deadly weapon” under the Sentencing Guidelines only because the Commentary 

to the applicable guidelines greatly expands the definition of deadly weapon to include anything 

that is not capable of causing harm but “closely resembles such an instrument” or “was used in a 

manner that created the impression that the object was such an instrument”.  See U.S.S.G.      

§ 1B1.1 cmt. n.1(E)(ii)(II).  In other words, Mr. Byerly will receive the same four-level upward 

enhancement for possessing a fake weapon as would another individual who possessed a real 

weapon such as a loaded gun.  

 The defense and the government agree as to Count Seven that the Base Offense Level is 

7.  See id. at ¶ 47.  It is also agreed that there are no offense specific increases under the 

guidelines applicable to Count Seven.  See id. at ¶¶ 48-51.   

 Both the defense and the government agree that the Adjusted Offense Level is decreased 

by three levels because Mr. Byerly clearly demonstrated acceptance of responsibility for the 

offense and timely notified the authorities of the intention to enter a plea of guilty.  See id. at 11, 
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¶¶ 58-59.  Finally, it is agreed that the Total Offense Level for Counts Two and Seven is 21.  

See id. at ¶ 60. 

 The defense and the government agree that Mr. Byerly’s criminal history score is zero. 

Therefore, his prior criminal history places him in Criminal History Category I.  See id. at 14,   

¶ 65. 

 The defense and the government agree that the advisory guideline range is 37 to 46 

months. If the four-level enhancement for possession of a “deadly weapon” were not included, 

then the applicable guideline range would be 24 to 30 months.  

 It is the defense position that the Court could consider this disparity, in and of itself, as 

grounds supporting a variance.  For this reason and for the additional reasons set forth herein the 

defense requests that this Court vary below this advisory range and impose a sentence that is 

sufficient but not greater than necessary. 

III. A VARIANCE UNDER 18 U.S.C. § 3553(A)(1) ACCOUNTING FOR THE 
NATURE AND CIRCUMSTANCES OF THE OFFENSE IS EQUITABLE AND 
CONSISTENT WITH THE PLAIN, UNAMBIGUOUS LANGUAGE OF THE 
SENTENCING GUIDELINES BECAUSE THE DEVICE MR. BYERLY 
POSSESSED ON JANUARY 6 WAS NOT IN FACT A WEAPON THAT COULD 
CAUSE INJURY. 

The parties have agreed that the four-level enhancement for “dangerous weapon” under 

U.S.S.G. § 2A2.2(B) applies.  See Plea Agreement, United States v. Byerly, 1:21-CR-527-RDM, 

Doc. 43 at 3 (June 15, 2022).  But the parties have also agreed that Mr. Byerly can argue for a 

variance. See id. at 5. 

A variance is appropriate here because the device that Mr. Byerly used on January 6, 

2021, could not harm anyone, as Mr. Byerly’s expert electrical engineer as well as engineers 

consulted by the government agree.  Indeed, the government’s investigation has correctly 
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determined that Mr. Byerly’s device was “junk.”  

Still, the four-level enhancement applies here, but only because the Commentary 

applicable to the enhancement greatly expands the normal meaning of a “dangerous weapon” to 

include any devices that are not dangerous or deadly but that are used in a manner that creates an 

impression that the device is dangerous or deadly.  See U.S.S.G. § 1B1.1 cmt. n.1(E)(ii)(II).  

Once Mr. Byerly activated his device – which he bought for $24.99 at a Cabela’s Store – it made 

a loud buzzing noise that caused the officers nearby to shout “TASER, TASER, TASER.”  

Statement of Offense, United States v. Alan Byerly, 1:21-CR-527-RDM, Doc. 44 at 4-5 (July 25, 

2022). 

Undoubtedly, Mr. Byerly’s actions created a false impression that his harmless device 

was dangerous and the loud noise understandably instilled fear in the officers.  This is a valid 

consideration when this Court analyzes the nature and circumstances of the offense.  But a fair 

accounting for this factor should not result in the same four-level enhancement that a defendant 

with an actual dangerous weapon receives.    

This “dangerous weapon” enhancement adds up to 16 months to Mr. Byerly’s sentencing 

guideline range, increasing the range from 24-30 months to 37-46 months.  Despite having a 

cheap piece of “junk” that could not harm anyone, Mr. Byerly could still get the same four-level 

enhancement as a January 6th defendant who assaulted a law enforcement officer with a loaded 

gun, a knife, chemical spray, or another actually dangerous weapon.  A variance is appropriate 

to account for the actual nature of the weapon Mr. Byerly used on January 6, 2021, consistent 

with the unambiguous language in the controlling Sentencing Guideline. 
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A. Mr. Byerly’s Device was Not in Fact Dangerous or Deadly. 

1. Scientific testing by an electrical engineer, corroborated by relevant 
engineers with whom the Government consulted, shows Mr. Byerly’s 
device was harmless. 

The parties agree that Mr. Byerly had a Mace Brand “compact stun gun” at the Capitol on 

January 6th.  They also agree that Mr. Byerly purchased the device at a Cabela’s Store in 

Pennsylvania.  The device, which was displayed on a shelf in the store’s camping section, cost 

$24.99.  See Attachment 1.  The device looks like a flashlight and has an operable flashlight at 

one end.  Indeed, one of the law enforcement officers who interviewed Mr. Byerly upon his 

arrest on July 7, 2021 described the device as resembling a flashlight.  While the device’s 

packaging says, “compact stun gun” and the body of the device says, “stun light,” it is a stun gun 

in name only. 

Counsel for Mr. Byerly retained electrical engineer Mark Kroll and asked him to 

purchase and conduct electrical testing on a Mace Brand “compact stun gun.”  Because the 

actual device Mr. Byerly had was not preserved by the government, Dr. Kroll tested two samples 

of the same device the parties agree Mr. Byerly used on January 6th. 

Dr. Kroll is a biomedical scientist with a Ph.D. in electrical engineering.  His primary 

specialty is the interaction of electricity and the body; he has spent most of his career researching 

the effect of electrical shocks on the human body.  With over 380 issued United States’ patents 

and numerous pending and international patents, Dr. Kroll currently holds the most patents on 

electrical medical devices of anyone in the world.  He has published over 100 relevant papers 

and two books on conducted electrical weapons.  Dr. Kroll has been qualified as an expert in 

numerous courts and has been retained by, and testified for, the Department of Justice on 
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multiple cases involving electrical weapons.  See Expert Report and Curriculum Vitae of Mark 

Kroll, United States v. Alan Byerly, 1:21-CR-527-RDM, March 24, 2002, at 4 (Attachment 2) 

(“Kroll Report”). 

To measure the electrical output of the Mace Brand device, Dr. Kroll conducted multiple 

electrical tests on two samples of the device using accepted medical and scientific safety limits 

for electrical devices.  Based on that testing, Dr. Kroll concluded that Mr. Byerly’s device could 

not cause any muscle effects.  Id. at 11.  Dr. Kroll further found that “the MACE contacts are 

so close that they would only have a skin effect as the current would not be able to dive down 

deep enough to affect the muscles regardless of the amount of current.”  Id.  Dr. Kroll also 

specifically tested the device using electrical standards for stun guns and found that the Mr.  

Byerly’s device fell 98% short of the minimum output requirements of an actual stun gun. Id. at 

12-13. 

Dr. Kroll also compared the results of his testing to the claims Mace Brand makes in its 

advertising about the device, including the assertion that it produces an electrical shock up to 7.6 

microcoulombs, and the assertion that the shock can cause physical and mental impacts.  Dr. 

Kroll found that the advertising claims are exaggerated and demonstrably false.  Id. at 14.  Dr. 

Kroll found that the primary effects of Mr. Byerly’s device are auditory and visual, which is 

consistent with the officers’ response when Mr. Byerly turned on the device.  Id. 

Dr. Kroll ultimately concluded to a reasonable degree of scientific certainty that the 

device Mr. Byerly used on January 6, 2021, cannot be used in a manner likely to produce death 

or serious bodily injury.  Id.  This is because the device “cannot cause injury that involves a 

substantial risk of death, extreme physical pain, protracted and obvious disfigurement, or 
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protracted loss or impairment of the function of a bodily member, organ, or mental faculty.”  Id. 

And Dr. Kroll is not giving this opinion in a vacuum.  Rather, the government has 

corroborated Dr. Kroll’s opinion.  A government witness spoke with engineers at Axon, 

manufacturer of the TASER weapon.  Those engineers “described the [Mace Brand] device as a 

low charge weapon that would not likely incapacitate anyone as the electrical charge could not 

override the central nervous system.  The engineers also called the weapon ‘junk.’”  Interview 

of David Wright, FBI-302 (Feb. 18, 2022) (Attachment 3) (“FBI-302”). 

The government provided the defense with an interview summary from David Wright, a 

former police officer and gym owner who alleged without any scientific support that Mr. 

Byerly’s device could cause severe pain and serious harm.  Id.  Without any testing, Mr. Wright 

accepted the manufacturers’ debunked claim on the packaging that the device emits a shock of 

7.6 microcoulombs and then based his claim of “pain” specifically on that.  Id. at 1-2.  Such an 

assertion lacks sufficient indicia of reliability under U.S.S.G. § 6A1.3(a).  See United States v. 

Harris, 44 F.3d 1206, 1216 (3d Cir. 1995) (relying on U.S.S.G. § 6A1.3(a) and holding that 

Government witness’ testimony that defendant’s chemical spray could cause serious bodily 

injury lacked reliability because it was based on manufacturer’s “promotional literature”).  Still, 

Mr. Wright conceded that the device is “unlikely” to incapacitate anyone.  Id. 

This Court should resolve any dispute between the parties over “dangerous weapon” by 

crediting the opinion of Dr. Kroll, who tested the device electrically and whose opinion is 

corroborated by engineers contacted by the Government, over the unreliable claims of Mr. 

Wright, who is not an engineer and who relied on packaging assertions over actual testing and 

disregarded the opinions of relevant, independent engineers.  Given the opinions of Dr. Kroll 
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and the TASER engineers, the device Mr. Byerly used on January 6th was not in fact a 

“dangerous weapon.” 

2. The Government’s argument that Mr. Byerly’s device was dangerous 
is legally and factually incorrect. 

The government attempts to preempt Mr. Byerly’s request for a variance by arguing that 

his device “meets the definition of a dangerous weapon.”  Government Sentencing 

Memorandum, United States v. Alan Byerly, 1:21-CR-527-RDM, Doc. 47 at 28 (October 9, 

2022). The government’s effort lacks any scientific basis, misreads the cases they cite, ignores 

their own witness’s opinion, and mischaracterizes Mr. Byerly’s argument.  

Without any citation or support, the government asserts that Mr. Byerly’s device is 

“dangerous” because it is “capable of inflicting serious bodily injury.”  Id.  This argument 

ignores the electrical testing conducted by Dr. Kroll and his conclusion that, based on that 

testing, Mr. Byerly’s device could not cause extreme physical pain or impairment in functioning. 

The Government’s argument also ignores that their own counter witness, Mr. Wright, believes 

that Mr. Byerly’s device “will not likely incapacitate a person.”  FBI-302 at 1 (Attachment 3).  

And this is the same witness who was told by TASER engineers that Mace Brand device Mr. 

Byerly used is “junk.”  Id.  Given these opinions, the government’s blanket assertion of 

dangerousness is meritless. 

The government also asserts that courts have held that a stun gun is a dangerous weapon. 

But as detailed above, the device Mr. Byerly used was advertised as a stun gun but was not 

actually harmful.  The three cases the government cites are distinguishable from Mr. Byerly’s 

situation, primarily because the government cannot show that the weapons at issue in these cases 

are similar in their electrical power to the device Mr. Byerly used on January 6th.  
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The opinion in United States v. Agron, 921 F.2d 25 (2d Cir. 1990), is silent as to both the 

model of stun gun at issue and its electrical charge capabilities but the defendant did not dispute 

that what he possessed could temporarily incapacitate an individual.  Id. at 26.  The Second 

Circuit found that that incapacitation was a sufficient impairment to satisfy the Guidelines’ 

“dangerous weapon” language.  Id. By contrast, Mr. Byerly disputes that his device could cause 

anyone any harm.  

The opinion in United States v. Wallace, 800 F.2d 1509 (9th Cir. 1986), also is silent as 

to both the model of stun gun at issue and its electrical charge capabilities but “evidence was 

introduced at trial indicating that stun guns may cause permanent injury to the eyes and that a 

single stun gun may incapacitate twenty to forty people at a time.”  Id. at 1513. By contrast, the 

government’s witness believes that Mr. Byerly’s device is unlikely to incapacitate anyone, an 

opinion shared by Dr. Kroll and the TASER engineers with whom Mr. Wright consulted. 

And in United States v. Quiver, 805 F.3d 1269 (10th Cir. 2015), the court examined an 

actual TASER Brand model in drive-stun mode. The opinion does not describe the electrical 

capacity of the TASER in that mode but held that, in that mode, the weapon could cause “serious 

bodily injury,” id. at 1272, which Mr. Byerly’s device cannot.  It is irrelevant that the TASER 

model in Quiver was found to be a dangerous weapon in drive-stun mode when assessing the 

non-dangerous device that Mr. Byerly had.  Indeed, Axon engineers, who should be familiar 

with the TASER model at issue in Quiver because they work for the company that makes 

TASERS, did not tell government witness Mr. Wright that Mr. Byerly’s device was like a 

TASER in drive-stun mode but rather told him that it was “junk.” The Court should not rely on 

the government’s apples-to-oranges comparisons from the cases they reference. 
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Like its witness Mr. Wright, the government also relies on the Mace Brand website and 

the warning label on the packaging describing the device Mr. Byerly had to assert it is 

dangerous.  See Doc. 47 at 28-29 and Exhibit 12.  But unlike Dr. Kroll, the government did not 

have anyone test the accuracy of the website and packaging claims.  Dr. Kroll specifically 

debunked each claim, including that: the device can cause minor muscle contractions, spasms, a 

dazed mental state, loss of balance, loss of muscle control; and the device can deliver an 

electrical charge of 7.6 microcoulombs, on which Mr. Wright specifically relies for his assertion 

of pain and which exaggerates the actual charge by a factor of 10.  See Kroll Report, at 9-11, 14 

(Attachment 2).  

Certainly, the manufacturer’s packaging labels what Mr. Byerly had a “compact stun 

gun,” see Attachment 1, but that label is not valid evidence of the device’s actual dangerousness.  

The packaging and website claims that Mace Brand makes for purposes of boosting sales and 

insulating itself from potential legal liability should not control over the actual capacity of the 

device, which is negligible.  In United States v. Rene Perez, 519 Fed. App’x 525 (11th Cir. 

2013), the Government relied on the packaging warning label and brand name of the defendant’s 

pepper spray to argue that it was a “dangerous weapon” for purposes of Guidelines enhancement. 

Id. at 528.  The Eleventh Circuit rejected that argument, holding that “[n]either a brand name 

nor a warning label, alone or taken together, establish that a weapon is a ‘dangerous weapon’ 

under the Guidelines.”  In reaching that conclusion, the appellate court held that “a label created 

by the manufacturer of a substance is not particularly reliable evidence given its self-serving 

nature.” 
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The Third Circuit reached a similar conclusion in United States v. Harris, where it relied 

on U.S.S.G. § 6A1.3(a) and held that the description of Mace spray in a manufacturer’s 

“promotional literature” did not provide a reliable basis to support the district court’s finding that 

the chemical spray at issue was a dangerous weapon because the manufacturer’s claim of 

“extreme discomfort” was “self-serving.”  Harris, 44 F.3d at 1216. 

The same holds true here.  Under Guideline § 6A1.3(a), the Court should not credit the 

Mace Brand packaging and website because those self-serving materials lack “sufficient indicia 

of reliability to support [their] probable accuracy,” particularly considering the scientific 

opinions of Dr. Kroll and the government’s consulting engineers and the absence of any 

scientific testing by a government witness.  

Finally, the government asserts that the defense “seemingly concedes” that Mr. Byerly’s 

device is a dangerous weapon because counsel suggested in plea negotiations that Guideline       

§ 2A2.4 should apply to Mr. Byerly’s case.  See Doc. 47 at 28.  Mr. Byerly never conceded that 

the device was dangerous and merely suggested § 2A2.4 as a Guideline that would result in a 

lower offense level for Mr. Byerly.  And the subpart cited by the government, § 2A2.4(b)(1)(B), 

specifically states “[i]f a dangerous weapon” was involved, which means that a finding needs to 

be made, not that a weapon is automatically dangerous. Further, the parties have agreed that       

Guideline § 2A2.2 is the controlling sentencing guideline.  See Doc. 43 at 3.  And applying         

§ 2A2.2 here is consistent with what judges on this Court have found in other January 6th assault 

on law enforcement officer cases.  See, e.g., Sentencing Hearing Transcript, United States v. 

Creek, 1:21-CR-645-DLF, Doc. 61 at 11-12 (May 2, 2002) (concluding § 2A2.2 is relevant 

guideline and not § 2A2.4 and citing United States v. Languerand, 1:21-CR-353-JDB, and 
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United States v. Leffingwell, 1:21-CR-5-ABJ, as having reached similar conclusions).  

B. Because the Commentary to the Text of Guideline § 2A2.2 Unduly Expands 
the Plain, Unambiguous Meaning of the Term “Dangerous Weapon,” the 
Court Should Not Give Deference to the Commentary in Considering Mr. 
Byerly’s Request for a Variance Based on the Harmless Nature of His “Junk” 
Device.  

Although Mr. Byerly’s device could not harm anyone, he is still subject to a four-level 

“dangerous weapon” enhancement only because the Commentary to the applicable Guideline,     

§ 2A2.2(b)(2)(B), inconsistently expands the plain, unambiguous meaning of “dangerous 

weapon” to include objects that are not actually dangerous or deadly but that are used in a 

manner that creates an “impression” that the device is dangerous or deadly.  See U.S.S.G. § 

1B1.1 cmt. n.1(E)(ii)(II).  In other words, under the Commentary, a fake dangerous weapon 

morphs into a real dangerous weapon.  As a legal matter, that interpretation is entitled to no 

deference and supports the defense’s argument for a variance. 

Under Stinson v. United States, 508 U.S. 36 (1993), if Commentary is inconsistent with a 

Guideline, the Guideline prevails. Id. at 38, 40.  Relying on this principle, in United States v. 

Winstead, 890 F.3d 1082 (D.C. Cir. 2018), the District of Columbia Circuit held that because the 

Commentary to Guideline § 4B1.1 impermissibly expanded the definitions of “controlled 

substance offense” and “crime of violence” to include attempt offenses, the Commentary was 

inconsistent with the Guideline and thus could not carry weight at sentencing.  Id. at 1090-92. 

The Third Circuit and the Seventh Circuit have specifically agreed with Winstead’s conclusion 

about disregarding Commentary that conflicts with the plain text of the Guidelines. See United 

States v. Nasir, 17 F.4th 459, 471–72 (3d Cir. 2021) (relying on Winstead to rule that Guideline § 

4B1.2(b) does not include attempt crimes); United States v. Havis, 927 F.3d 382 (6th Cir. 2019) 
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(en banc) (applying Winstead to hold that definition of “controlled substance offenses” in 

Guideline § 2K2.1(a)(4) does not include attempt crimes contained only in the Commentary). 

In United States v. Davis, 635 F.3d 1222 (D.C. Cir. 2011), the District of Columbia Court 

of Appeals relied on the Commentary to hold that it was proper to apply the enhancement for 

brandishing a “dangerous weapon” during a robbery under Guideline § 2B3.1 to a defendant who 

mimicked having a gun during a bank robbery.  Id. at 1224-25.  Because the Davis Court did 

not address the argument the controlled in Winstead about an inconsistency between the 

Commentary and the relevant Guideline, that ruling should be limited to the “dangerous weapon” 

enhancement as applied to robbery offenses, such as bank robberies in violation of 18 U.S.C.     

§ 2113(a).  See United States v. Tate, 999 F.3d 374, 381 (6th Cir. 2021) (limiting holding in 

bank robbery case where defendant pretended to have a gun to robbery offenses and noting that 

“[c]ases arising with respect to different facts or different laws could dictate a different result.”). 

And other Circuit Courts of Appeals recently have questioned the application of 

Commentary that broadens the ordinary meaning of unambiguous Guideline terms.  See United 

States v. Campbell, 22 F.4th 438, 444-47 (4th Cir. 2022) (rejecting application of Commentary 

that is “plainly” inconsistent with the unambiguous text of the relevant Guideline) (relying on 

Stinson and Kisor v. Wilkie, 139 S.Ct. 2400, 2415 (2019)); (holding that the Commentary should 

only get deference if the plain language of the Guideline is “genuinely ambiguous.”) (quoting 

Kisor, 139 S.Ct. at 2415); United States v. Nasir, 982 F.3d 144, 158-60 (3d Cir. 2020) (en banc); 

United States v. Nasir, 17 F.4th 459, 471-72 (3d Cir. 2021) (en banc) (same).   

This plain-text approach is important because the Commentary to the Guidelines, unlike 

the Guidelines themselves, “never passes through the gauntlets of congressional review or notice 
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and comment,” and thus the Commentary “has no independent legal force.”  Havis, 927 F.3d at 

(citing Stinson, 508 U.S. at 44-46).  Because the Commentary has no independent legal force, 

“separation-of-powers concerns advise against any interpretation of the Commentary that 

expands the substantive law set forth in the guidelines themselves.” Nasir, 982 F.3d 144, 159 (3d 

Cir. 2020); accord Havis, 927 F.3d at 386 (a court may not rely on a Commentary note that 

inconsistently expands the scope of the corresponding Guideline).  Here, the plain language of 

Guideline § 2A2.2(b)(2)(B) is not genuinely ambiguous. Rather, the ordinary meaning of 

“dangerous” is “able or likely to cause harm or injury.”  “Dangerous.” Merriam-Webster.com 

Dictionary, Merriam-Webster, https://www.merriam-webster.com/dictionary/dangerous.  See 

also WEAPON, Black’s Law Dictionary (11th ed. 2019) (“dangerous weapon. (17c) “An object 

or device that, because of the way it is used, is capable of causing serious bodily injury.”). 

The Commentary’s definition of “dangerous weapon” to include an object that only can 

create an impression of dangerousness but that is incapable of causing harm or injury is a 

fictional dangerousness that is contrary to the commonsense definition of dangerous weapon.  

No reasonable person would define “dangerous” to include something that merely appears 

dangerous but is not capable of inflicting any harm or injury; indeed, an object not capable of 

causing injury is inconsistent with an object that is capable of inflicting injury. 

Because an object that merely creates an “impression” of dangerousness does not make 

the object actually dangerous, the Commentary here – which is the only basis for the four-level 

enhancement here – results in an unusual impression that would expand the clear scope of 

Guideline § 2A2.2(b)(2)(B).  But Stinson “requires that Commentary interpret the guidelines, 

not contradict or add to them.” Riccardi, 989 F.3d at 493 (6th Cir. 2021) (Nalbadian, J., 
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concurring in part and in the judgment); accord Stinson, 508 U.S. at 40, 43.  The Commentary’s 

incorporation of harmless objects is a broad expansion of “dangerous weapon” that conflicts with 

and extends well beyond the plain and unambiguous language of Guideline § 2A2.2(b)(2)(B).  

As such, the Commentary acts as an enhanced punishment rather than an assessment of 

dangerousness based on the nature and circumstances of Mr. Byerly’ offense, which is contrary 

to Stinson and further support for a variance here.  See, e.g., United States v. Kirilyuk, 29 F.4th 

1128, 1138 (9th Cir. 2022) (holding that because Commentary to the § 2B1.1 theft Guideline 

calculating loss as $500 per stolen credit card expands the meaning of “loss” and is “clearly 

inconsistent with the language of the Guideline,” the Commentary “is not binding 

under Stinson.”). 

The government’s argument that its 46-month sentence recommendation is justified 

under § 3553 because it is within the Guidelines approved by Congress only reinforces that no 

deference is due to the Commentary here. See Government Sentencing Memorandum, Doc. 47 at 

37-38.  The relevant Guideline approved by Congress plainly addresses actual “dangerous 

weapons” and not the fake “dangerous weapons” covered only by the Commentary lacking 

Congressional approval.  If the Court were to apply the plain text of the Guidelines here and not 

the Commentary, Mr. Byerly’s advisory guideline range would be 24 to 30 months.  Under 

Stinson and the separation-of-powers concerns addressed above, this scenario in which there is a 

plain, unambiguous Guideline and an expansive, inconsistent Commentary requires application 

of the Guideline not the Commentary. 

The Court should not defer to Commentary that “strays too far from the Guideline that it 

claims to interpret.”  United States v. Perez, 5 F.4th 390, 403 (3d Cir. 2021) (Bibas, J., 
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concurring).  Rather, Commentary that expands the reach of an otherwise clear Guideline 

deserves no deference.  A variance is appropriate here to ensure that the overly broad definition 

of “dangerous weapon” in the Commentary does not trump the plain and unambiguous language 

of Guideline 2A2.2(b)(2)(B).  Otherwise, Mr. Byerly will be sentenced with the same four-level 

enhancement that would add up to 16 months to his guideline range as January 6th defendants 

who used actual dangerous weapons. Such a sentence is not fair or equitable and the Court 

should not “impose such a massive impact on a defendant with no grounding in the guidelines 

themselves.”  Winstead, 890 F.3d at 1092. 

IV. A VARIANCE IS WARRANTED UNDER 18 U.S.C. § 3553(A)(6) TO AVOID 
UNWARRANTED SENTENCING DISPARITIES BETWEEN MR. BYERLY AND 
OTHER JANUARY 6TH DEFENDANTS. 

Imposing the 46-month sentence the government requests would result in unwarranted 

sentence disparity.  A variance is equitable to avoid unwarranted sentencing disparities between 

Mr. Byerly and other similarly situated defendants.  This includes January 6th defendants who 

have been convicted of more serious charges – with higher guidelines -- than Mr. Byerly, such as 

assault on law enforcement officers with an actual dangerous or deadly weapon under 18 U.S.C. 

§ 111(b) or obstruction of an official proceeding 18 U.S.C. § 1512(c) – both of which are Class 

C felonies – but who have received sentences shorter or equal to the 46-month sentence the 

government requests here.  This also includes January 6th defendants who were convicted of the 

same Class D felony as Mr. Byerly under 18 U.S.C. § 111(a). 
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A. January 6th Defendants who Have Been Convicted of More Serious Charges 
than Mr. Byerly Have Received Sentences Shorter than What the Government 
has Requested in Mr. Byerly’s Case.  

In the following cases, January 6th defendants convicted of more serious charges – with 

higher guidelines -- than Mr. Byerly have been sentenced to less than what the government 

recommends here: 

(1) United States v. Matthew Miller, 1:21-CR-75-RDM 
 

This Court imposed a 33-month sentence on Mr. Miller, a criminal history Category I 

defendant with a 41-to-51-month guideline range who pled guilty to a § 111(a)(1) assault on 

multiple law enforcement officers as well as a § 1512(c)(2) obstruction charge.  While the Court 

is certainly familiar with the facts of Mr. Miller’s conduct, it is still important to Mr. Byerly’s 

variance argument based on § 3553(a)(6) argument that he recounts a few of the most relevant 

facts. 

Mr. Miller committed an assault on law enforcement officers guarding the Capitol’s 

Lower West Terrace tunnel.  In sentencing Mr. Miller, the Court indicated that “there was [not] 

any portion of the assault on the Capitol that was as dangerous as the assault that took place on 

the tunnel on the Lower West Terrace, with the law enforcement officers in that space trying to 

protect the Capitol from attack.”  Transcript of Sentencing, United States v. Miller, 1:21-CR-75-

RDM, Doc. 73 at 69 (May 23, 2022).  These officers “were the only barrier between this mass 

of people, who were inflamed beyond belief, and the United States Capitol and the members [of 

Congress], including members who were a couple dozen feet away inside the Capitol building.”  

Id. at 52. 
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Specifically, Mr. Miller threw batteries at police officers stationed in the Lower West 

Terrance tunnel and then discharged the contents of a fire extinguisher directly onto the officers.  

As a result, numerous officers started coughing and wheezing and gave up their positions (NT at 

70); some of the officers had their skin and eyes burned from the fire extinguisher discharge.  Id. 

at 73.  Based on the “example” Mr. Miller “created,” someone else then further assaulted 

officers with the fire extinguisher.  Id. at 70. 

And the Court found that Mr. Miller was a particularly active participant in creating the 

danger to the officers and Congress members because he chanted “one, two, three, heave-ho, 

heave-ho,” id. at 73, to “coach[],” encourage and “inflame[]” “a mob of people [to] push[] back 

and forth to crush these officers who were in the tunnel.” Id. at 51, 53. 

(2) United States v. Scott Fairlamb, 1:21-CR-120-RCL  

The court imposed a 41-month sentence on Mr. Fairlamb, a criminal history Category I 

defendant with a 41-to-51-month guideline range who pled guilty to § 111(a)(1) assault on a law 

enforcement officer as well as a § 1512(c)(2) obstruction charge.  Mr. Fairlamb, a former Mixed 

Martial Arts fighter, shoved a Metropolitan Police Department officer defending the Capitol and 

then punched the officer’s face shield.  See Government’s Sentencing Memorandum, United 

States v. Fairlamb, 1:21-CR-120, Doc. 50 at 1-2 (Nov. 3, 2021).  After January 6th, Mr. 

Fairlamb, “filmed a chilling video threatening future violence, stating, “they pulled the pin on the 

grenade, and the blackout is coming. What a time to be a patriot,” and, immediately after being 

visited by FBI agents on January 15, 2021, said that he would ‘go again’ to the U.S. Capitol.”  

Id. at 2.  
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Mr. Fairlamb also incited the crowd to cause mayhem, hurled insults at law enforcement 

officers, and was one of the first people to enter the Capitol after the windows were smashed.  

Id. at 30. 

(3) United States v. Devlyn Thompson, 1:21-CR-461-RCL  

The court imposed a 46-month sentence on Mr. Thompson, a criminal history Category I 

defendant with a 46-to-57-month guideline range who pled guilty under 18 U.S.C. § 111(b). 

to assaulting a law enforcement officer with a baton, a dangerous weapon. 

Mr. Thompson, like Mr. Miller, engaged in violence against officers defending the Lower 

West Terrace tunnel.  Mr. Thompson assisted the mob by helping take riot shields from the law 

enforcement officers blocking the doorway to the Capitol, which “enable[ed] other members of 

the mob to assault the officers with greater effect.”  See Government’s Sentencing 

Memorandum, United States v. Thompson, 21-cr-461-RCL, Doc. 30 at 18 (Dec. 13, 2021).  

Later, Mr. Thompson passed the stolen shields forward for rioters to use against the officers.  Id.  

at 18-19.  He also “joined in [an] effort by the mob to jointly push together against the front-line 

officers to force their way through the police,” creating significant pressure on the front line.  Id. 

at 21.  Thompson also helped fellow rioters throw a large audio speaker toward the police line.  

Id.  Finally, Thompson found a metal baton in the tunnel, made his way to the front of the tunnel 

where the police line was, and struck once at a law enforcement officer, hitting that officer in the 

hand.  Id. at 23-26.  Overall, for more than 13 minutes, “[Mr.] Thompson was in the tunnel 

zone and was actively assisting, aiding, and abetting the mob that was assaulting officers and 

trying to break through the police line to gain access to the Capitol Building” in what the 

government called the “Battle for the Lower West Terrace Doors.”  Id. at 12. 
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Here, the government cites this case as supporting its sentencing request, see Doc. 47 at 

41, but Mr. Thompson’s conduct on January 6th was far more egregious than Mr. Byerly’s.  

First, Mr. Thompson was convicted of a § 111(b) assault because, unlike Mr. Byerly, he used an 

actual dangerous weapon, a metal baton.  Second, the assault was in the Lower West Terrace 

tunnel, making it part of the most dangerous assault on the Capitol as this Court noted in Miller.  

Mr. Byerly was never in that tunnel.  Third, the length of the criminal conduct is much longer in 

Mr. Thompson’s case than in Mr. Byerly’s case: Mr. Thompson attempted, “for more than 13 

minutes, to violently enter the U.S. Capitol Building. . ..”  Government’s Sentencing 

Memorandum, United States v. Thompson, 21-cr-461-RCL, Doc. 30 at 33.  Mr. Byerly never 

tried to enter the Capitol.  Fourth, “[Mr.] Thompson also helped other armed rioters assault 

officers over and over again, and he helped steal shields from officers and then help the rioters 

make use of those same shields.”  Id.  

(4) United States v. Nicholas Languerand, 1:21-CR-353-JDB  
 
The court imposed a 44-month sentence on Mr. Languerand, a criminal history Category 

I defendant with a 46-to-57-month guideline range who pled guilty under § 111(a) and (b) to 

assaulting multiple law enforcement officers with a deadly weapon. 

Mr. Languerand, like Mr. Miller and Mr. Thompson, engaged in violence against officers 

defending the Lower West Terrace tunnel.  He “put himself among the front ranks of the rioters” 

in the tunnel and, for over 10 minutes, repeatedly attacked officers in the tunnel by assaulting 

them with an assortment of dangerous weapons, including throwing a stolen police riot shield, 

pieces of wood, sticks, a large orange traffic bollard, a pepper spray container, and a heavy black 

audio speaker at officers. See Government’s Sentencing Memorandum, United States v. 
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Languerand, 21-CR-353-JDB, Doc. 24 at 12-18 (January 19, 2022).  Mr. Languerand admitted 

that “based on the size and weight of the orange bollard and the stick-like objects, and the speed 

and force with which they were thrown, they were capable of inflicting serious bodily injury,” id. 

at 17, which makes them dangerous weapon. Id. at 34.  He also had a history of violent and 

threatening conduct and bragged on social media about his January 6th conduct afterwards, 

posting to Instagram that “[his conduct at the Capitol”] felt good” and telling his Instagram 

followers that “Violence isn’t always the answer but in the face of tyranny violence may be the 

only answer” and “Next time we come back with rifles.”  Id. at 2, 34-37. 

The government cites this case as supporting its sentencing request, see Doc. 47 at 40-41, 

but this case also involves conduct far more egregious than Mr. Byerly’s.  First, Mr. Languerand  

was convicted of a § 111(b) assault because, unlike Mr. Byerly, he used multiple, actual 

dangerous weapons capable of causing serious bodily injury as he readily admitted.  Second, the 

assault was in the Lower West Terrace tunnel, making it part of the most dangerous assault on 

the Capitol as this Court noted in Miller.  Mr. Byerly was never in that tunnel.  Third, the 

length of the criminal conduct is much longer in Mr. Languerand’s case than in Mr. Byerly’s 

case and involves repeated assaults on law enforcement officers with multiple dangerous 

weapons.  Fourth, Mr. Languerand bragged on social media that he “was proud to in violence 

against law enforcement on January 6, and that he anticipated and welcomed further violence.”  

See Government’s Sentencing Memorandum, United States v. Languerand, 21-CR-353-JDB, 

Doc. 24 at 34-35.  In contrast, Mr. Byerly did not author or post any inflammatory social media 

messages either before or after January 6th.  Fifth, in the years right before January 6, 2021, Mr. 

Languerand “exhibited a distinct tendency towards threatening and violent conduct.”  Id. at 35 
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(quotation marks omitted).  For Mr. Byerly, as the Probation Officer’s Sentencing 

Recommendation notes, the current case “is his first arrest and criminal conviction in 

approximately 18 years.”  PSR, Doc. 48 at 12-13, ¶¶ 62-63. 

The government also notes the 63-month sentence for a § 111(b) conviction imposed in 

United States v. Robert Palmer, 1:21-CR-328-TSC.  See Government’s Sentencing 

Memorandum, United States v. Byerly, Doc. 47 at 40.  Mr. Palmer’s case is easily distinguished 

from Mr. Byerly’s case, as even the government’s recounting of this January 6th case shows. 

First, Mr. Palmer “repeatedly assaulted police officers with a wooden plank and then sprayed 

officers with a fire extinguisher, which he later threw at them, while on the Lower West Terrace 

of the Capitol.”  Id.  Like Messrs. Miller, Languerand, and Thompson – but unlike Mr. Byerly 

– Mr. Palmer assaulted officers defending the Lower West Terrace tunnel, making his conduct 

part of the most dangerous assault on the Capitol as this Court noted in Miller.  In a separate 

incident, Mr. Palmer also assaulted officers on the Upper West Plaza with a four-to-five-foot-

long pole that he threw at the officers like a spear. See Government’s Sentencing 

Recommendation, United States v. Palmer, 1:21-CR-328-TSC, Doc. 30 at 17-18 (Dec. 10, 2021).  

Second, Mr. Palmer’s “conduct after January 6 disqualified him from the reduction for 

acceptance of responsibility under § 3E1.1.”  Government’s Sentencing Memorandum, United 

States v. Byerly, Doc. 47 at 40.   Third, Mr. Palmer was convicted of § 111(b) assault because, 

unlike Mr. Byerly, he assaulted an officer with a wooden plank and a fire extinguisher, both of 

which he admitted were capable of inflicting serious bodily injury, which makes them actual 

dangerous weapons.  See Government’s Sentencing Recommendation, United States v. Palmer, 

1:21-CR-328-TSC, Doc. 30 at 15-16 (Dec. 10, 2021); Transcript of Sentencing Hearing, United 
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States v. Palmer, 1:21-CR-328-TSC, Doc. 33 at 2-3 (Dec. 17, 2021).   

B. Sentences for January 6th Defendants Convicted of § 111(a) Assault Support 
a Variance. 

There are now several January 6th cases that involve a conviction under § 111(a) where 

the sentencing court imposed a sentence less than 37 months.  These cases clearly support the 

defense argument for a variance.  See United States v. Mark Leffingwell, 21-CR-5-ABJ 

(government requested 27 months incarceration and defendant received a sentence of 6 months 

incarceration); United States v. Kevin Creek, 21-CR-645-DLF (government requested 27 months 

incarceration and defendant received 27 months incarceration); United States v. Ricky Willden, 

1:21-CR-423-RC (government requested 30 months and the defendant was sentenced to 24 

months incarceration). 

The government points this Court to three January 6th cases in which the defendants were 

convicted for § 111(a) assaults and received more than 37 months.  See Government’s 

Sentencing Memorandum, Doc. 47 at 38-40.  Because these cases are significantly more 

aggravated than Mr. Byerly’s case, they actually support his request for a variance. 

(1) United States v. Cody Mattice and James Mault, 1:21-CR-657-BAH 
 
Mr. Mault and Mr. Mattice received sentences of 44 months incarceration for convictions 

under 18 U.S.C. § 111(a).  Their cases are significantly different from Mr. Byerly’s case.  First, 

both men possessed actual deadly and dangerous weapons – a bike rack and chemical spray – 

and the defense conceded that these items could in fact cause serious bodily injury.  

Furthermore, the government in its sentencing memorandum in those cases highlighted this very 

point when it distinguished their actions from other defendants convicted under § 111(a) who did 

not possess deadly weapons.  See Government’s Response to Defendants’ Sentencing 
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Memorandum, United States v. Mault and Mattice, 1:21-CR-657-BAH, Doc. 64 at 7 (July 6, 

2022).  Additionally, both men bragged about and glorified the violence in text messages before, 

during, and after the riot.   And most importantly these two defendants were leaders of the 

charge into the Lower West Terrace Tunnel, which was the scene of the worst violence, working 

their way through dense crowd and crawling over the heads of other rioters to reach the mouth of 

the tunnel.  See Government’s Sentencing Memorandum, United States v. Cody Mattice and 

James Mault, 1:21-CR-657, Doc. 60 at 20 (June 30, 2022) 

(2) United States v. Howard Richardson, 1:21-CR-721-CKK 
 

Mr. Richardson received a sentence of 46 months incarceration for a conviction under 18 

U.S.C. § 111(a).  This case is significantly different from Mr. Byerly’s case.  First, like Messrs. 

Mault and Mattice, Mr. Richardson did not dispute that he possessed and used an actual deadly 

weapon.  And he used that deadly weapon (a long flagpole) to bludgeon an officer multiple 

times, only stopping when the pole broke.  On January 6th, Mr. Richardson also was out on bail 

for illegal possession of a firearm. Then at his change of plea hearing while under oath Mr. 

Richardson on at least two occasions lied to the Court about his actions on January 6th.  Further, 

after his change of plea hearing – but before his sentencing hearing – Mr. Richardson was 

arrested again, this time for aggravated assault.  After that arrest, he lied to the local police 

about his conduct, which was captured on video.  Government’s Sentencing Memorandum at 

pp.25-28; United States v. Richardson, 21-721 Doc. 35.    

(3) United States v. Marshall Neefe, 1:21-CR-567-RCL 
 

Mr. Neefe received a sentence of 41 months for a violation of 18 U.S.C. § 1512(k). This 

case is not comparable to Mr. Byerly’s case and in fact supports the defense request for a 
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variance.  Mr. Neefe pled guilty to a more serious charge than Mr. Byerly.  Section 1512(k) is a 

grade C felony punishable by up to 20 years in prison. Not surprisingly, Mr. Neefe’s guidelines 

(41-51 months) were higher than Mr. Byerly’s guidelines.  Yet he received a sentence five 

months shorter than the sentence requested by the government here.  

V. ALAN BYERLY HAS ACCEPTED FULL RESPONSIBILITY FOR HIS 
ACTIONS AND IS REMORSEFUL FOR HIS CONDUCT. 

 Alan Byerly is truly remorseful for his actions.  He has pled guilty and accepted full 

responsibility for what he did.  He knows that pleading guilty is the right thing to do given his 

actions and he offers this Court no excuse for what he did.  He entered a plea of guilty to the 

assault on the AP Reporter (Count Seven) knowing that the victim had advised the government 

that he would not participate in this prosecution.  Regardless, he pled guilty because he knew his 

actions were wrong.   

 Attached hereto are character letters that shed light on the type of individual Alan Byerly 

was and can be again upon his release.  See Attachment 4.  He is described as a respectful, 

kind-hearted, loyal, and caring man.  He is the type of man that is there when your car breaks 

down or when you need something fixed in the house.  He is a skilled carpenter by trade.  He 

has always worked to provide for and support his four children.  He takes pride in his family and 

is a caring and loving father, son, and nephew.  He has not had any contact with the criminal 

justice system for 18 years; during that time, he worked and lived a productive life.   

 For the last 15.5 months he has been unable to see any of his family members, whom he 

misses dearly.  Due to the pandemic, he has spent a significant portion of that time in stark 

conditions, often going weeks locked down in his cell with minimal time out of the cell.  During 

that time, he lost his house and upon release will need to move in with his aunt.  He has spent 
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endless hours reflecting on his actions and is determined to better himself in preparation for the 

day when he will return to his community and family and again be a productive member of 

society.  

 The government is correct that in the first few hours after Alan Byerly was initially 

detained, he minimized his actions on January 6th and denied having the “stun gun” device.  He 

offers this Court no excuse for this conduct but does apologize for it and accepts full 

responsibility for it.  As noted by the government in its Sentencing Memorandum he apologized 

to the law enforcement agents for lying to them.  He also apologized for bringing the device to 

Washington.   

 It is important to note that during that same interview he fully admitted that he was 

present at the riot and truthfully admitted that he had disposed of the hat he wore on January 6th.  

He then voluntarily gave the agents a detailed and accurate description where in his house they 

could find and recover all the other clothing he wore on that day including his backpack. He also 

told them where the keys to his shed were located if they needed to search it.  He also 

voluntarily gave the agents the passwords to all his password-protected computers.  But to be 

certain, Alan offers this Court no excuse for the untruthful statements he made and accepts full 

responsibility for lying.      

   As he stands before this Court for sentencing Alan Byerly is 55 years old.  He has 

been in custody now for over a year and three months.  During that time, he has reflected on his 

ill-conceived actions and the mistakes that he made.  He knows he cannot take back his actions 

on January 6, 2021.  Yet he is determined to show his family and this Court that he can be a 

productive member of society again.  He is committed to coming back into society a better 
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person emotionally and spiritually.   

 Simply put, if given the chance, Alan Byerly will do everything in his power not to 

disappoint the trust of this Court and show that he is someone who can be rehabilitated and again 

be a productive member of his community.  For all the reasons set forth above, the defense 

respectfully requests that this Court vary below the advisory guideline range and impose a 

sentence that is fair and equitable.                

       Respectfully submitted,  
 
       /s/ James J. McHugh, Jr.    
       JAMES J. MCHUGH, JR.  

Assistant Federal Defender 
james_mchugh@fd.org  

 
     /s/ Hunter S. Labovitz    
     HUNTER S. LABOVITZ  

Assistant Federal Defender 
hunter_labovitz@fd.org  
 
Federal Community Defender Office  
for the Eastern District of Pennsylvania  
601 Walnut Street, Suite 545 West 
Philadelphia, PA 19106  
(215) 928-1100  
 
Counsel for Defendant Alan William Byerly 

 

Dated:  October 14, 2022 
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United States District Court 
District of Columbia 

 
United States of America 
   Plaintiff,     
 
   v.    No. 1:21-CR-527 
 
 Alan William Byerly 
   Defendants.  
   

EXPERT REPORT OF MARK KROLL, PhD, FACC, FHRS, FIEEE, FAIMBE 
 
 
This report summarizes my analysis and findings and includes a statement of 
my opinions. The report also includes data and other information considered 
by me in forming my opinions and sets out my qualifications (including my CV 
which is an integral part of this report). 
 

 
  
Mark Kroll, PhD, FACC, FHRS, FAIMBE                         24 March 2022 
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Brief Summary of Qualifications 
I am a Biomedical scientist with a primary specialty in bioelectricity or the in-
teraction of electricity and the body. I hold a B.S. degree in Mathematics and a 
M.S. degree and a Ph.D. degree in Electrical Engineering from the University 
of Minnesota and a M.B.A. degree from the University of St. Thomas. I have in-
vested most of my career researching and developing electrical devices to di-
agnose and treat disease. The primary focus is the effect of electrical shocks on 
the human body.*  
 This involves researching, lecturing, and publishing on electric shocks 
and their effects on the human body. It includes lectures throughout Europe, 
South America, and Asia (in 35 countries) as well as at many of the major uni-
versities and medical centers of the United States (U.S.). Usually, the typical au-
dience member is a cardiologist, electrophysiologist, medical examiner, or fo-
rensic pathologist. With over 380 issued U. S. patents and numerous pending 
and international patents, I currently hold the most patents on electrical medi-
cal devices of anyone in the world. Over 1 million people have had devices with 
some of these patented features in their chest, monitoring every heartbeat. 
http://bme.umn.edu/people/adjunct/kroll.html.  
 In 2010 I was awarded the Career Achievement Award by the Engineer-
ing in Medicine and Biology Society (EMBS) of the Institute of Electrical and 
Electronics Engineers (IEEE) which is the most prestigious award given inter-
nationally in Biomedical Engineering. 
http://tc-therapeutic-systems.embs.org/whatsnew/index.html 
 I am believed to be the only individual to receive the high “Fellow” 
honor from both Cardiology and Biomedical societies. To wit: 
 
1997 Fellow, American College of Cardiology 
2009 Fellow, Heart Rhythm Society 
2011 Fellow, IEEE Engineering in Medicine and Biology Society 
2013 Fellow, American Institute for Medical and Biological Engineering 
 
 I am the author of over 200 abstracts, papers, and book chapters and also 
the co-editor of 4 books including the only 2 scientific treatises on Conducted 
Electrical Weapons (CEW): 
  

1. TASER® Conducted Electrical Weapons: Physiology, Pathology and Law. 
Springer-Kluwer 2009.  

2. Atlas of Conducted Electrical Weapon Wounds and Forensic Analysis: 
Springer-Kluwer 2012. 

 

 
 
*See current CV for further details and specifics. My curriculum vitae containing details of my 
relevant formal education, experience, and publications authored is attached and made an in-
tegral part of this report.  
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Directly relevant paper publications include over 100 papers, books, book 
chapters, indexed letters on CEWs and arrest-related death (ARD), and numer-
ous scientific meeting abstracts. 1-110  For more details please see CV. 
 I have also made many presentations on CEWs to scientific, medical, pa-
thology, as well as law enforcement, audiences. These include: 2007 American 
Academy of Forensic Science (AAFS) conference major presentation in San An-
tonio, Texas and the 2007 BEMS (Bio-electromagnetic Society) meeting Plenary 
Address in Kanazawa, Japan.  
 

1. Major invited lecture at the 2006 NAME (National Association of Medical 
Examiners) conference in San Antonio, Texas.  

2. Advanced Death Investigation Course of St. Louis University (2007) as 
faculty lecturer to full audience.  

3. Faculty lecturer to full audience at Institute for the Prevention of In-Cus-
tody Death Conferences (2006 and 2007), Las Vegas, Nevada. 

4. Chair of special session on TASER CEW at 2006 Cardiostim meeting in 
Nice, France. 

5. Guest lecture to U.S. Military on CEW in 2006. 
6. “Presenting Rhythm in Sudden Custodial Deaths After Use of TASER® 

Electronic Control Device,” was presented at the 2008 scientific confer-
ence of the Heart Rhythm Society.  

7. “Can Electrical-Conductive Weapons (TASER®) alter the functional in-
tegrity of pacemakers and defibrillators and cause rapid myocardial 
capture?” was presented at the 2008 scientific conference of the Heart 
Rhythm Society.  

8. “Weight-Adjusted Meta-Analysis of Fibrillation Risk From TASER® Con-
ducted Electrical Weapons” presented at the 2009 AAFS conference.  

9. “Meta-Analysis of Fibrillation Risk From TASER® Conducted Electrical 
Weapons as a Function of Body Mass” presented at the 2009 scientific 
conference of the Heart Rhythm Society.  

10. Oral presentation at the 2014 NAME (National Association of Medical Ex-
aminers) conference in Portland, Oregon. 

11. Pathophysiological Aspects of Electroshock Weapons. University of Salz-
burg Electroshock Weapon Symposium. Salzburg, Austria. July 2015. 

12. Real and Imagined Risk of Electrical Weapons. University of Salzburg 
Electroshock Weapon Symposium. Salzburg, Austria. Dec 2016. 

13. The Science of Arrest-Related-Death. International Law Enforcement Ed-
ucators and Trainers Association. Chicago, USA. April 2015. 

14. Arrest-Related Death. United States Department of Justice, San Diego. Jun 
2016. 

15. Arrest-Related Deaths: Managing Your Medical Examiner. Lexipol 
WebCast 20 June 2019.  

16. Defending Non-firearm Arrest-Related Death Cases. International Mu-
nicipal Lawyers Association Conference. Washington, DC. 24 April 2020. 

17. Science of Restraint-related Death. Office of Special Investigations Train-
ing Program. New York State Attorney General Division. March 25, 2021 
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In addition to the major addresses above, I have made lectures and presenta-
tions at the U.S. Department of Justice (2007), AAFS (2006), and BEMS (2006) 
regarding TASER CEWs. 
 I have deployed and discharged TASER CEWs numerous times and have 
personally experienced a TASER® X26 CEW probe deployment discharge to 
the center of my chest. I have also experienced an Obovov muscle stimulator 
output to my thigh. 
 
 

Most Relevant Committees and Boards: 
 

1. International Electrotechnical Commission (IEC) (Geneva, Switzerland) 
TC64 MT4 Committee. This committee is the top international authority 
for setting the international electrical safety limits for electrocution and 
other electrical dangers. 

2. Axon Enterprise, Inc. (Axon né TASER), corporate and also Scientific and 
Medical Advisory Board.  

3. ANSI (American National Standards Institute) standards committee on 
electrical weapons.  

 
I have provided courtroom testimony in U.S., Australia, and Canada, along with 
being a retained expert in the United Kingdom and France. I also have signifi-
cant research, publications, and testimony in the areas of resuscitation, ARDs 
(arrest-related death), prone restraint, and biomechanics. I have been retained 
by the United States Department of Justice for several cases involving electrical 
weapons. These cases involved criminal prosecution, Border Patrol, and the US 
Marshals. 
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Referral Question 
I was retained by counsel for Alan Byerly to scientifically analyze the MACE® 
“Compact Stun Gun” (Black) Model #80534, which I understand was the device 
Mr. Byerly possessed at the U.S. Capitol on January 6, 2021. Specifically, coun-
sel asked me to determine whether the MACE® “Compact Stun Gun” (Black) 
Model #80534 can be used in a manner likely to produce death or serious bod-
ily injury. To answer the referral question, I purchased and conducted electri-
cal testing on 2 units of the MACE® “Compact Stun Gun” (Black) Model #80534. 
These are labeled Unit #3 and Unit #4.* See Figure 1 and Figure 2. 
 

 
Figure 1. MACE® “Compact Stun Gun” 
samples tested. 
 
 
 
 

 
Figure 2. Back side of package. 

 

 
 
* I also purchased 2 samples of the MACE® “Stun Gun” Model 80816 (Black), which I labeled 
Units #1 and #2 and which I also tested. Once I learned that Mr. Byerly did not possess a 
MACE® “Stun Gun” Model 80816 (Black) but only possessed a MACE® “Compact Stun Gun” 
(Black) Model #80534, I focused this report only on my analysis of the MACE® “Compact Stun 
Gun” (Black) Model #80534. Nonetheless, based upon my testing of Units #1 and #2, it is my 
opinion that MACE® “Stun Gun” Model 80816 (Black) cannot be used in a manner likely to 
produce death or serious bodily injury. The outputs of the 2 models are essentially identical. 
 

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 8 of 130



Testing 

Nerve Stimulator Compliance Testing 
The outputs were tested according to the standard relied on by the US (Food 
and Drug Administration) under 21CFR882.5890. 

This particular standard is the AAMI (American Association for Medical 
Instrumentation and ANSI (American National Standards Institute) standard 
NS4:2013 “Transcutaneous Electrical Nerve Stimulators.”111  With global har-
monization, the FDA is also accepting the international standard, the IEC (Inter-
national Electrotechnical Commission) standard 60601-2 (Nerve and Muscle 
Stimulators).112  
 AAMI/ANSI NS4:2013 §3.2.2.1 and IEC 60601-2 §201.12.4.104(a) both 
specify a load of 500 Ω so there was no conflict between the standards — for 
measuring the output — and thus this load was used for the output testing.  
 

 
Figure 3. Output of Unit #3 over 250 microseconds. 
 
The output of unit #3 is shown in Figure 3 with a peak voltage of 24.8 V. Unit #4 
had a similar output but the peak voltage was slightly higher at 26.0 V. Single 
pulses from the 2 units are shown in Figure 4 and Figure 5. Test results are given 
in Table 1. 
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Figure 4. Single pulse from Unit #3. 
	

 
Figure 5. Single pulse from Unit #4. 

 
 
Table 1. Device Outputs with 500 Ω	Nerve Stimulator Load	

Parameter Unit #3 Unit #4 
Charge (µC) 0.632 0.670 
Energy (µJ) 11.24 12.62 
Peak Voltage (V) 24.8 26.0 
Average Voltage (V) 5.97 6.32 
Average Power (W) 0.212 0.238 
Pulse Duration (µs) 27.19 27.24 
Normalized Charge (µC) 0.907 0.962 
Period (µs) 52.97 53.01 
Pulse Rate (PPS) 18 879 18 864 
 

AAMI/ANSI NS4:2013 §3.2.2.2 allows a maximum of 75 µC per pulse and thus 
these units satisfy the upper safety limits by over 100 to 1.  
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Stun Gun Compliance Testing 
ANSI CPLSO-17 (Electrical Characteristics of ECDs and CEWs) is the relevant 
standard for evaluating the outputs of a stun gun.113 ANSI CPLSO-17 §A.1 states 
that the load shall be 600 Ω.	The units were tested with 600 Ω loads and the re-
sults are presented in Table 2.	
	
Table 2. Device Outputs with 600 Ω	Stun-Gun Load	

Parameter Unit #3 Unit #4 
Charge (µC) 0.787 0.799 
Energy (µJ) 16.95 17.75 
Peak Voltage (V) 29.6 30.4 
Average Voltage (V) 7.38 7.58 
Average Power (W) 0.318 0.336 
Pulse Duration (µs) 27.94 27.60 
Normalized Charge (µC) 1.125 1.144 
Period (µs) 53.34 52.75 
Pulse Rate (PPS) 18 747 18 954 

 
ANSI CPLSO-17 §9.4 allows a maximum charge per pulse of 125 µC and thus the 
units tested satisfy the safety limit by a factor of over 150 to 1.  
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Effects Analysis 
IEC (International Electrotechnical Commission) 60479 is the accepted interna-
tional standard for predicting the effects an electric current. IEC 60479-2 §4.2.1 
and §4.3.1 cover the ability to perceive high frequency electrical stimulation.114 
For stimulation frequencies of 10 kHz, the current is divided by a factor of 15 to 
predict the effects. The output frequency of these devices is about 19 kHz so we 
can use a factor of 28.5 to correct for the extremely high frequency. 
 
Output voltage (peak-to-peak) ~ 25 V 
 
Estimated current (peak-to-peak) = 50 mA = 25 V ÷ 500 Ω	
	
Current (base-to-peak) = 25 mA 
 
Current (RMS) ~ 17.7 mA = 25 mA ÷ √2 
 
Sensed current = 0.62 mA = 17.7 mA ÷ 28.5 frequency correction factor 
 
This is barely above the 0.5 mA perception threshold.   
 
By IEC 60479-2 §4.3.2, the frequency correction factor — for muscle effects — 
is 5.2. Extrapolating to 19 kHz we have a correction factor of 9.9. Using the 
threshold of 10 mA (IEC 60479-1 §5.4) a current of this frequency would require 
99 mA for muscle effects (let-go current for an adult male).115 This is far in ex-
cess of the estimated 17.7 mA and thus we would not expect any muscle effects. 
In other words, there could be no stunning.  

In addition, the MACE contacts are so close that they would only have a 
skin effect as the current would not be able to dive down deep enough to affect 
the muscles regardless of the amount of current.18,31,116  
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Findings 

Comparison to Nerve Stimulator Standards. 
AAMI/ANSI NS4:2013 is the relevant standard for evaluating the outputs of a 
nerve stimulator.111 The testing results above are here compared to the re-
quirements of the standard. 
 
Charge Failure for a Nerve Stimulator 
AAMI ANSI NS4:2013 §B.3.2.2.1 requires a minimum of 7 µC per pulse.  The 
tested units fail the standard by 91.0% and 90.4% respectively. 
 
Upper Safety Limit for a Nerve Stimulator 
AAMI/ANSI NS4:2013 §3.2.2.2 allows a maximum of 75 µC per pulse and thus 
these units satisfy the upper safety limits by over 100 to 1.  
 
Compliance with Safety for Ophthalmology Usage 
IEC 60601-2 §201.12.104 allows a DC maximum of 10 mA @ 2 kΩ for use around 
the eye. This is equivalent to an average voltage of 20 V = 2k Ω * 10 mA.  The 
average voltage of the units tested satisfy this requirement being 70% and 68% 
below the limit. Thus, these units could be used safely right around the eye. 

 

Comparison to Stun Gun Standards. 
ANSI CPLSO-17 (Electrical Characteristics of ECDs and CEWs) is the relevant 
standard for evaluating the outputs of a stun gun.113 The testing results above 
are compared here to the requirements of the standard. 
 
Raw Charge Failure for a Stun Gun 
ANSI CPLSO-17 §9.3 requires a minimum of 40 µC for the minimum charge. The 
tested units failed the standard by 98%. In other words, the units delivered only 
2% of the required minimum. 
 
Normalized Charge Failure for a Stun Gun 
ANSI CPLSO-17 §9.3 requires a minimum of 60 µC for the normalized charge. 
The normalized charges were calculated under ANSI CPLSO-17 §A.1. The 
tested units also failed this standard by 98%. 
 
Upper Safety Limit for a Stun Gun 
ANSI CPLSO-17 §9.4 allows a maximum charge per pulse of 125 µC and thus the 
units tested satisfy the safety limit by a factor of over 150 to 1. 
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Pulse Rate Failure for a Stun Gun 
ANSI CPLSO-17 §9.2 requires the pulse rate to be less than 30 pulses per second 
(PPS). The units tested, exceed the pulse rate limit by factors of 625 and 632 
respectively. One should not intuit that these higher rates make these units 
more effective. Human motor nerves are insensitive to sensing pulse rates far 
in excess of the normal physiological stimulation rate. In fact, pulse rates of 80 
or 100 PPS are considered high frequency.117,118   The astronomically high pulse 
rates of these units would tend to preclude muscle stimulation. 
 
 

Comparison to Electrical Effects Standards. 
IEC (International Electrotechnical Commission) 60479 is the accepted interna-
tional standard for predicting the effects an electric current. According to 
60479-1 and 2 the output of the MACE unit would be barely perceptible and 
could not cause any stunning effects.114,115 
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Conclusions 
 
1. The MACE® “Compact Stun Gun” is not a stun gun. 
2. The manufacturer advertises a shock of 7.6  C. This is an exaggeration 

of around 900% or 10 to 1. 
3. The manufacturer makes several other advertising claims which are 

demonstrably and materially false: 
a. A shock from the Mace Brand Flash Stun Gun of one second or 

less will cause pain and minor muscle contractions.  
b. Stunning the assailant for one to two seconds will cause spasms 

and a dazed mental state.  
c. Stunning an assailant for three to five second [sic] will cause loss 

of balance and muscle control. 
4. The MACE® “Compact Stun Gun” is best described as a “sparkler 

flashlight” since its effects are primarily auditory and visual and there 
is no stunning. To use a canine analogy, they are all bark and no bite.  

5. Since these units put out almost no power or charge, they could be 
used safely right around the eye. 

6. It is my opinion to a reasonable degree of scientific certainty that 
the MACE® “Stun Gun” Model 80534 cannot be used in a manner 
likely to produce death.  

7. It is also my opinion to a reasonable degree of scientific certainty that 
the MACE® “Stun Gun” Model 80534 cannot be used in a manner 
likely to produce serious bodily injury because it cannot cause injury 
that involves a substantial risk of death, extreme physical pain, pro-
tracted and obvious disfigurement, or protracted loss or impairment 
of the function of a bodily member, organ, or mental faculty. 
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General Comments 

Previous Testimony 
I have testified as an expert at trial or by deposition within the preceding 4 
years in: 
 
1. Nevro v Boston Scientific re US #6895280, Wash. DC. US Patent Appeals Board. 

(Apr 2018) P 
2. Nevro v Boston Scientific re US #7587241, Wash. DC. US Patent Appeals Board. 

(Apr 2018) P 
3. Aguilar v Los Angeles.  US District Court, Los Angeles, CA. (May 2018 & April 

2019) D 
4. Ramos v East Hartford. US District Court, Hartford, CT. (June 2018) D 
5. Todero v Blackwell. US District Court, Indianapolis, IN (Sept 2018) D 
6. Silva v Chung. US District Court, Honolulu. (May 2019) D 
7. Wood v Entergy. Arkansas District Court, AR. (May 2019) P 
8. Cardionet v Infobionics. US District Court, Boston, Massachusetts. (Sept 2019) D 
9. Payne v Omaha. US Dept of Labor (Oct 2019)  P 
10. Timpa v Dillard. US District Court, Dallas, TX (Dec 2019) D 
11. USA vs. Burton Ritchie. US District Court, Las Vegas, NV (Jan 2020) P 
12. Starke v Astar. Florida District Court, St. John’s County, FL (Apr 2020) D 
13. Nevro v Boston Scientific re US #9162071, Wash. DC. US Patent Appeals Board. 

(May 2020) P 
14. Nevro v Boston Scientific re US #8682447, Wash. DC. US Patent Appeals Board. 

(May 2020) P 
15. Nevro v Boston Scientific re US #6381496, Wash. DC. US Patent Appeals Board. (July 

2020) P 
16. Loftis v American Electric Power. US District Court, Charleston, WV (Oct 2020) D 
17. Valear v Q3. Colorado Dst Ct., Denver Cty, CO. (June and Oct 2021) D 
18. Georgia v Howell, Scott, and Copeland. Georgia District Court, GA. (Oct 2021) D 
19. Harris v Rambosk. US District Court, FL (Oct 2021) D 
20. Dold v. Snohomish County. US District Court, WA (Jan 2022) D 
21. Adkins v. Appalachian Power. US District Court, WV (Jan 2022) D 

Right To Amend: 
The opinions in this report are living opinions. Should additional discovery ma-
terial be received, or additional research be completed, and then reviewed, 
these opinions may be altered or reinforced depending upon what information 
is obtained, reviewed, or studied. If new issues are opined, identified, or de-
veloped subsequent to submission of this report, I reserve the right to supple-
ment, or further supplement, this report. I especially reserve the right to amend 
my report after receiving new forensic evidence. 
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Further Development: 
Further, the opinions, which are expressed in this report, are listed to comply 
with current report requests. Each opinion may be further developed through 
research, investigation, during deposition or trial testimony. 
 

Specific References: 
Some of the opinions in this report may list specific references to some of the 
case specific documents reviewed or considered. These listings are not in-
tended to be all-inclusive. I specifically reserve the right to supplement the 
support for each of the opinions in this report. 
 

Opinion Methodology: 
The enclosed opinions were developed using the disciplines of bioelectricity, 
electrophysiology, biomedical science, cardiovascular physiology, scientific 
methods, mathematics, and physics and are to a reasonable degree of profes-
sional and scientific certainty. 
 Additionally, the opinions provided in this case were developed using 
one or more qualitative and quantitative research methodologies, in addition 
to my education, training, experience, and literature review.  
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 Cherne Medical, Inc., Edina, Minnesota 

 

Vice President, Research (1991-1995) 

 Angeion Corp., Plymouth, Minnesota 

 

Vice President, Tachycardia Business Unit (1995-1997) 

 St. Jude Medical, Inc., Los Angeles, California 

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 26 of 130



Kroll Curriculum Vitae 20-Mar-22 Page 4 

 

 

Vice President, Research and Development for Daig subsidiary (1997-1999) 

 St. Jude Medical, Inc. Cardiac Rhythm Management Division 

 

Senior Vice President, Technology and Design (1999-2000) 

 St. Jude Medical, Inc. Cardiac Rhythm Management Division 

 

Senior Vice President, Chief Technology Officer (2001-August 2005) St. Jude 
Medical, Inc. Cardiac Rhythm Management Division 

 

Principal, Mark Kroll & Associates, LLC (March 2006 to present) 

 

HONORS AND AWARDS: 

 1969  National Science Foundation High School Honors Program 

 1970  Putnam Varsity Team (Intercollegiate Mathematics Competition)  
  when Freshman 

 1971  Alfred P. Sloan Fellowship 

 1971  Ellerbe Scholastic Award for Institute of Technology 

 1992  Who’s Who in Science and Engineering 

1993  Who’s Who in the Midwest 

1996  Who’s Who in the West 

1998  Prolific Inventor, U.S. Patent and Trademark Office 

1997  Who’s Who in Medicine and Healthcare 

2010  Career Achievement Award by Engineering in Medicine and  

  Biology Society 

2012  Outstanding Achievement Award: Distinguished Graduate,  

  University of Minnesota. 

2016  Mark Kroll Medical Innovation Day proclamation by Minnesota  
  Governor. 
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FOR-PROFIT BOARDS:  

 Haemonetics (NYSE:HAE) 

 Axon Enterprises (NASD:AAXN) 

 Prostacare (private) 

 VivaQuant (private) 

 

NON-PROFIT BOARDS & MAJOR COMMITTEES: 

IEC (International Electrotechnical Commission) TC64 MT4 committee 
(responsible for the basic international electrical safety standard 60479 
series). 

ANSI (American National Standards Institute) CPLSO committee for high-
voltage security systems. 

IEC TC85 committee (responsible for electrical measurement stand-
ards). 

Lake Minnetonka Conservation District board 

  

EDITORIAL ROLES:  

 Europace: Regular Reviewer  
 EMBS Conference: Regular Reviewer 
 Heart Rhythm Journal: Ad Hoc Reviewer 
 J of Cardiovascular Electrophysiology: Ad Hoc Reviewer 
 IEEE Trans on Biomedical Engineering: Ad Hoc Reviewer  
 Journal American College of Cardiology: Ad Hoc Reviewer 
 Pacing and Clinical Electrophysiology: Regular Reviewer 
 J Occupational & Environmental Medicine: Ad Hoc Reviewer 
 Journal of Medical Science: Ad Hoc Reviewer 
 IEEE Trans Biomedical Circuits & Systems: Ad Hoc Reviewer 
 J of Interventional Cardiac Electrophysiology: Regular Reviewer 
 J of Forensic & Legal Medicine: “Outstanding” Reviewer 
 Nature Scientific Reports: Ad Hoc Reviewer 
 J American Medical Association: Ad Hoc Reviewer 
 British Medical J: Ad Hoc Reviewer 
 Science & Justice: Ad Hoc Reviewer 
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ISSUED U.S. PATENTS:  

4,672,976  Heart Sound Sensor 
 
4,672,977 Lung Sound Cancellation Method and Apparatus 
 
4,714,121  Wheel Scale Assembly 
 
4,744,369 Medical Current Limiting Circuit 
 
4,763,660  Flexible and Disposable Electrode Belt Device 
 
4,769,760 Terrain Biased Dynamic Multiple Threshold Syn-

chronization Method and Apparatus  
 
4,775,018  Load Cell Assembly 
 
4,811,156  Medical Current Limiter 
 
4,832,608  Electrode Belt Adapter 
 
4,879,760  Optical Fiber Transmissive Signal Modulation Sys-

tem 
 
4,890,630  Bio-Electric Noise Cancellation System 
 
4,947,859 Bio-Acoustic Sound Sensor 
 
4,956,877  Optical Fiber Reflective Signal Modulation System 
 
5,117,834  Method and Apparatus for Non-invasively Determin-

ing a Patient's Susceptibility to Ventricular Arrhyth-
mias 

 
5,188,116 Electrocardiographic Method and Device 
 
5,199,429   Implantable Defibrillator System with Switched Ca-

pacitors 
 
5,241,960 Small Implantable Cardioverter Defibrillator System 
 
5,257,634  Low Impedance Defibrillation Catheter 
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5,258,906 Medical Metering and Invoicing Method 
 
5,265,623 Optimized Field Defibrillation Catheter 
 
5,300,110 Dirk Based Defibrillation Electrode 
 
5,306,291 Optimal Energy Steering 
 
5,312,443 Arrhythmia Detection Criteria Process 
 
5,314,448 Pulse Pre-Treatment Method of Defibrillation 
 
5,325,870 Multiplexed Defibrillation Electrode Apparatus Sys-

tem 
 
5,330,509 Far-Field Anti-Tachycardia Termination 
 
5,334,219 Separated Capacitor Cardioversion 
 
5,336,245 Electrogram Interrogation Apparatus Storage 
 
5,342,399  Process for Defibrillation with Small Capacitor 
 
5,351,687 Method and Apparatus for Non-invasively Determin-

ing a Patient's Susceptibility to Ventricular Arrhyth-
mias 

 
5,366,484 Narrow Pulse Cardioversion 
 
5,366,485 Pulse Pretreatment Device 
 
5,366,487 Pulse Correlation Detection Method 
 
5,376,103 Improved Electrode System 
 
5,383,907 System and Method for Delivering Multiple Closely 

Spaced Defibrillation Pulses 
 
5,391,185 Atrial Cardioverter with Ventricular Protection 
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5,391,186 Method and Apparatus for Utilizing Short TAU Ca-
pacitors in an Implantable Cardioverter Defibrillator 

 
5,405,363 Implantable Cardioverter Defibrillator Having a 

Smaller Displacement Volume  
 
5,407,444 Cardioversion Method 
 
5,411,526 True Voltage Pulse Defibrillation 
 
5,413,591 Current Truncated Waveform Defibrillator 
 
5,431,686 Optimal Pulse Duration 
 
5,431,687 Impedance Timed Defibrillation System 
 
5,439,482 Prophylactic Implantable Cardioverter Defibrillator 
 
5,441,518 Implantable Cardioverter Defibrillator System Hav-

ing Independently Controllable Electrode Dis-
charge Pathway  

 
5,447,521 Safety System for an Implantable Defibrillator  
 
5,449,377 Overcharged Final Countershock for an Implantable 

Cardioverter Defibrillator and Method 
 
5,454,839 Low Profile Defibrillation Catheter 
 
5,458,620 Interdependent Detection Parameter Method of Di-

agnosing Fibrillation  
 
5,507,781 Implantable Defibrillator System with Capacitor 

Switching Circuitry 
 
5,514,160 Implantable Defibrillator for Producing a Rectangu-

lar-Shaped Defibrillation Waveform   
 
5,522,853   Method and Apparatus for Progressive Recruitment 

of Cardiac Fibrillation 
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5,527,346  Implantable Cardioverter Defibrillator Employing 
Polymer Thin Film Capacitors 

 
5,531,764 Implantable Defibrillator System and Method Having 

Successive Changeable Defibrillation Waveforms 
 
5,531,766 Implantable Cardioverter Defibrillator Pulse Gener-

ator Kite-Tail Electrode System 
 

5,531,770 Implantable Defibrillator for Producing a Rectangu-
lar – Shaped Defibrillation Waveform 

 
5,531,782 Implantable Medical Electrode with Reduced Num-

ber of Conductors 
 
5,534,015 Method and Apparatus for Generating Biphasic 

Waveforms in an Implantable Defibrillator 
 
5,540,721   Process and Apparatus for Defibrillation with a Small 

Capacitor 
 
5,549,643   Optimal Pulse Defibrillator  
 
5,549,933 Process for Painting Snow; Powder; Nontoxic 
 
5,584,866 Method and Apparatus for Temporarily Electrically 

Forcing Tachyarrhythmia Patient 
 
5,591,209 Implantable Defibrillator System for Generating an 

Active Biphasic Waveform 
 
5,591,210 Implantable Defibrillation System and Method for 

Producing Only Short Pulses 
 
5,607,460 Physician Interface Export System for Programming 

Implantable Treatment Devices 
 
5,620,464  System and Method for Delivering Multiple Closely 

Spaced Defibrillation Pulses  
 
5,620,469  Stepped Cardioversion System for an Implantable 

Cardioverter Defibrillator 
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5,643,323  System and Method Inducing Fibrillation Using an 

Implantable Defibrillator  
 
5,645,572  Implantable Cardioverter Defibrillator with Slew 

Rate Limiting 
 
5,645,573  Optimal Pulse Defibrillator 
 
5,649,974  Low Profile Defibrillation Catheter  
 
5,658,319  Implantable Cardioverter Defibrillator Having a 

High Voltage Capacitor  
  
 
 5,662,534  Golf Ball Finding System  
 
5,662,696  One Piece Disposable Threshold Test Can Electrode 

for Use with an Implantable Cardioverter Defibrilla-
tor System  

 
5,674,248  Staged Energy Concentration for an Implantable Bi-

omedical Device  
 
5,690,685  Automatic Battery-Maintaining Implantable Cardio-

verter Defibrillator and Method for Use  
 
5,697,953  Implantable Cardioverter Defibrillator Having a 

Smaller Displacement Volume  
 
5,709,709  ICD with Rate-Responsive Pacing 
 
5,713,944  Cardioversion-Defibrillation Catheter Lead Having 

Selectively Exposable Outer Conductors 
 
5,718,718  Method and Apparatus for Polarity Reversal of Con-

secutive Defibrillation Countershocks Having Back 
Biasing Precharge Pulses  

 
5,733,309  Method and Apparatus for Capacitive Switching Out-

put for Implantable Cardioverter Defibrillator  
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5,735,876  Electrical Cardiac Output Forcing Method and Appa-
ratus for an Atrial Defibrillator 

  
5,735,878  Implantable Defibrillator Having Multiple Pathways  
 
5,738,105  Method and Apparatus for Sensing R-Waves Using 

Both Near Field and Far Field Sensing Simultane-
ously  

 
5,741,303  Electrode Back-Charging Pre-Treatment System for 

an Implantable Cardioverter Defibrillator  
 
5,741,307 Method for Determining an ICD Replacement Time  
 
5,749,910  Shield for Implantable Cardioverter Defibrillator  
 
5,761,019  Medical Current Limiter  
 
5,772,689 Implantable Cardioverter-Defibrillator with Apical 

Shock Delivery 
 
5,772,690  System Having a Surrogate Defibrillation Electrode 

for Testing  Implantable Cardioverter-Defibrillators 
During Implant 

 
5,782,883  Suboptimal Output Device to Manage Cardiac Tach-

yarrhythmias  
 
5,814,075 Method and Apparatus for Optimizing Source Alloca-

tion Within an Implantable Cardioverter-Defibrilla-
tor 

 
5,827,326  Implantable Cardioverter Defibrillator Having a 

Smaller Energy Storage Capacity  
 
5,830,236 System for Delivering Low Pain Therapeutic Electri-

cal Waveforms to the Heart 
 
5,833,712  Implantable Defibrillator System for Generating a Bi-

phasic Waveform 
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5,836,973  Staged Energy Concentration for an Implantable Bi-
omedical Device  

 
5,861,006  System for Selectively Reforming an ICD 
 
5,871,505  Apparatus for Generating Biphasic Waveforms in an 

Implantable Defibrillator  
 
5,871,510  Method and Apparatus for Temporarily Electrically 

Forcing Cardiac Output as a Backup for Tachycardia 
Patients  

 
5,899,923  Automatic Capacitor Maintenance System for an Im-

plantable Cardioverter Defibrillator 
 
5,904,705  Automatic Battery-Maintaining Implantable Cardio-

verter Defibrillator and Method for Use  
 
5,906,633 System for Delivering Low Pain Therapeutic Electri-

cal Waveforms to the Heart 
 
5,913,877  Implantable Defibrillator System for Generating a Bi-

phasic Waveform with Enhanced Phase Transition  
 
5,925,068 Method for Determining an ICD Replacement Time  
 
5,925,066  Atrial Arrhythmia Sensor with Drug and Electrical 

Therapy Control Apparatus  
 
5,944,746  ICD with Continuous Regular Testing of Defibrilla-

tion Lead Status  
 
5,957,956  Implantable Cardioverter Defibrillator Having a 

Smaller Mass  
 
5,978,703  Method and Apparatus for Temporarily Electrically 

Forcing Cardiac Output in a Tachyarrhythmia Patient  
 
5,988,161  Altitude Adjustment Method and Apparatus  
 
6,007,395  Sun Tanning Life Vest  
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6,041,255  Disposable External Defibrillator  
 
6,062,474  ATM Signature Security System  
 
6,093,982  High Voltage Output Array Switching System  
 
6,101,414  Method and Apparatus for Antitachycardia Pacing 

with an Optimal Coupling Interval  
 
6,112,118  Implantable Cardioverter Defibrillator with Slew 

Rate Limiting  
 
6,115,597  Disposal Emergency Cellular Phone  
 
6,132,426  Temperature and Current Limited Ablation Catheter  
 
6,167,306  Method and Apparatus for Electrically Forcing Car-

diac Output in an Arrhythmia Patient  
 
6,169,923 Implantable Cardioverter-Defibrillator with Auto-

matic Arrhythmia Detection Criteria Adjustment  
 
6,185,457  Method and Apparatus for Electrically Forcing Car-

diac Output in an Arrhythmia Patient  
 
6,198,249  Thermal Booster Battery System 
  
6,208,899   Implantable Cardioversion Device with Automatic 

Filter Control 
 
6,219,582   Temporary Atrial Cardioversion Catheter   
 
6,233,483   System and Method for Generating a High Efficiency 

Biphasic Defibrillation Waveform for Use in an Im-
plantable Cardioverter/ Defibrillator (ICD).   

 
6,282,444   Implantable Device with Electrical Infection Control   
 
6,287,306   Even Temperature Linear Lesion Ablation Catheter   
 
6,292,694   Implantable Medical Device Having Atrial Tach-

yarrhythmia Prevention Therapy 
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6,314,319   Method and Apparatus for Temporarily Electrically 

Forcing Cardiac Output in a Tachyarrhythmia Patient    
  
6,327,498   Implantable Stimulation Lead for Use with an ICD De-

vice Having Automatic Capture Pacing Features   
 
6,345,200   Implant Guiding Programmer for Implantable Cardi-

overter Defibrillator   
 
6,350,168   Light Selective Sport Garments  
  
6,366,808  Implantable Device and Method for the Electrical 

Treatment of Cancer   
 
6,370,234   Public Service Answering Point with Automatic Tri-

age Capability 
   
6,405,922   Keyboard Signature Security System 
   
6,408,206   Disposable External Defibrillator 
 
6,411,844   Fast Recovery Sensor Amplifier Circuit for Implanta-

ble Medical Device 
 
6,438,426   Temporary Atrial Cardioversion Catheter 
 
6,442,426 Implantable Ventricular Cardioverter-Defibrillator 

Employing Atrial Pacing for Preventing Atrial Fibril-
lation from Ventricular Cardioversion and Defibrilla-
tion Shocks  

  
6,445,949   Implantable Cardioversion Device with a Self-Ad-

justing Threshold for Therapy Selection 
   
6,445,950   Implantable Cardioverter/Defibrillator Employing 

Shock Delivery Timing for Preventing Induced Fi-
brillation 

 
6,456,876  Dual-Chamber Implantable Cardiac Stimulation Sys-

tem and Device with Selectable Arrhythmia Termi-
nation Electrode Configurations and Method 
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6,484,056   System and Method of Generating a High Efficiency 

Biphasic Defibrillation Waveform for Use in an Im-
plantable Cardioverter/ Defibrillator (ICD) 

 
6,539,254 Implantable Ventricular Cardioverter-Defibrillator 

Employing Atrial Pacing for Preventing Atrial Fibril-
lation from Ventricular Cardioversion and Defibrilla-
tion Shocks  

 
6,549,806   Implantable Dual Site Cardiac Stimulation Device 

Having Independent Automatic Capture Capability   
 
6,549,807  Implantable Cardioverter Defibrillator Having a Re-

chargeable, Fast-Charging Battery and Method 
Thereof  

  
6,560,484   Method and Apparatus for Electrically Forcing Car-

diac Output in an Arrhythmia Patient 
   
6,560,974  Nitrogen-Based Refrigerator Crisper   
 
6,561,185   Altitude Adjustment Method and Apparatus   
 
6,567,697  External Defibrillator with Electrical CPR Assist 
   
6,578,499  Wind and Insect Resistant Picnic System 
   
6,580,908   Generic Number Cellular Telephone 
  
6,580,915   Aircraft Internal EMI Detection and Location   
 
6,590,534   Electronic Car Locator 
 
6,609,027   His Bundle Sensing Device and Associated Method 
   
6,625,493   Orientation of Patient's Position Sensor Using Exter-

nal Field 
   
6,628,986 System for Predicting Defibrillation Threshold Based 

on Patient Data 
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6,645,153 System and Method for Evaluating Risk of Mortality 
Due to Congestive Heart Failure Using Physiologic 
Sensors 

  
6,658,292 Detection of Patient’s Position and Activity Using 3D 

Accelerometer-Based Position Sensor 
 
6,662,047 Pacing Mode to Reduce Effects of Orthostatic Hypo-

tension and Syncope 
 
6,687,542 XY Selectable Lead Assembly 
 
6,694,188 Dynamic Control of Overdrive Pacing Based on De-

gree of Randomness 
Within Heart Rate 
 

6,714,818 System and Method of Generating an Optimal Three-
Step Defibrillation Waveform for Use in an Implanta-
ble Cardioverter/Defibrillator (ICD) 

 
6,731,982 Anti-Tachycardia Pacing Methods and Devices 
 
6,738,663 Implantable Device and Method for the Electrical 

Treatment of Cancer 
 
6,744,152 Implantable Cardioverter Defibrillator with Switcha-

ble Power Source and Patient Warning System Car-
diac Device 

 
6,745,073 System and Method of Generating a Low-Pain Multi-

Step Defibrillation Waveform for Use in an Implanta-
ble Cardioverter/Defibrillator (ICD) 
 

6,748,261 Implantable Cardiac Stimulation Device for and 
Method of Monitoring Progression or Regression of 
Heart Disease by Monitoring Interchamber Conduc-
tion Delays 

 
6,751,503 Methods and Systems for Treating Patients with Con-

gestive Heart Failure (CHF) 
 
6,754,531 Anti-Tachycardia Pacing Methods and Devices 
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6,760,625 Battery Monitoring System for an Implantable Medi-

cal Device 
 
6,763,266 System and Method of Generating a Low-Pain Multi-

Step Defibrillation Waveform for Use in an Implanta-
ble Cardioverter/Defibrillator (ICD) 

 
6,766,194 Dynamic Control of Overdrive Pacing Based on De-

gree of Randomness Within Heart Rate 
 
6,766,196 Anti-Tachycardia Pacing Methods and Devices 
 
6,772,007 System and Method of Generating a Low-Pain Multi-

Step Defibrillation Waveform for Use in an Implanta-
ble Cardioverter/Defibrillator (ICD) 

 
6,775,571 Dynamic Control of Overdrive Pacing Based on De-

gree of Randomness Within Heart Rate 
 

6,780,181 Even Temperature Linear Lesion Ablation Catheter 
 

6,795,731 Anti-Tachycardia Pacing Methods and Devices 
 

6,804,577 Battery Monitoring System for an Implantable Medi-
cal Device 

 
6,817,520 Magnetic Card Swipe Signature Security System 
 
6,826,427 Methods and Devices for Inhibiting Battery Voltage 

Delays in an Implantable Cardiac Device 
 
6,853,859 Electrical Cardiac Output Forcer 
 
6,854,844 Tan-Thru Sunglasses 
 
6,862,475 Pediatric Rate Varying Implantable Cardiac Device 
 
6,865,420 Cardiac Stimulation Device for Optimizing Cardiac 

output with Myocardial Ischemia Protection 
 
6,904,314 Automatic defibrillation threshold tracking 
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6,907,286 Anti-tachycardia pacing methods and devices 
 
6,928,321 Hypnosis augmented ICD 
 
6,931,278 Implantable cardioverter defibrillator having fast ac-

tion operation 
 
6,937,896 Sympathetic nerve stimulator and/or pacemaker 
 
6,954,669 System and method of generating an optimal three-

step defibrillation waveform for use in an implanta-
ble cardioverter/defibrillator (ICD) 

 
6,961,615 System and method for evaluating risk of mortality 

due to congestive heart failure using physiologic 
sensors 

 
6,964,116 Ambulatory hairdryer 
 
6,968,574 Light selective sports garments 
 
 6,980,850 System and method for emulating a surface EKG us-

ing an implantable cardiac stimulation device 
 

6,987,999 Implantable defibrillator with alternating counter 
electrode 

 
6,993,379 System and method for emulating a surface EKG us-

ing an implantable cardiac stimulation device 
 
6,997,180 Breathing gas therapeutic method and apparatus 
 
7,003,348 Monitoring cardiac geometry for diagnostics and 

therapy 
 
7,010,358 Single lead system for high voltage CHF device 
 
7,010,346 Implantable medical device having atrial tach-

yarrhythmia prevention therapy 
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7,006,867 Methods and apparatus for overdrive pacing multi-
ple atrial sites using an implantable cardiac stimula-
tion device 

 
7,006,347 Low deformation electrolytic capacitor 
 
7,006,867 Methods and apparatus for overdrive pacing multi-

ple atrial sites using an implantable cardiac stimula-
tion device 

 
7,010,346 Implantable medical device having atrial tach-

yarrhythmia prevention therapy 
 
7,010,358 Single lead system for high voltage CHF device 
 
7,016,720 System and method for monitoring blood glucose 

levels using an implantable medical device 
 
7,020,521 Methods and apparatus for detecting and/or moni-

toring heart failure 
 
7,024,243 System and methods for preventing, detecting, and 

terminating pacemaker mediated tachycardia in 
biventricular implantable cardiac stimulation device 

 
7,029,443 System and method for monitoring blood glucose 

levels using an implantable medical device 
 
7,043,301 Implantable cardiac stimulation system providing 

high output far-field pacing and method 
 
7,062,328 System and method for providing improved specific-

ity for automatic mode switching within an implanta-
ble medical device 

 
7,072,712 Disposable external defibrillator with hinged hous-

ing halves 
 
7,076,295 Automatic defibrillation shock energy adjuster 
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7,076,300 Implantable cardiac stimulation device and method 
that discriminates between and treats atrial tachy-
cardia and atrial fibrillation 

 
7,076,301 Implantable cardiac stimulation device that mini-

mizes parasitic muscle stimulation and method 
 
7,079,891 System and method for providing cardioversion 

therapy and overdrive pacing using an implantable 
cardiac stimulation device 

 
7,103,412 Implantable cardiac stimulation device and method 

for detecting asymptomatic diabetes 
 
7,113,822 System and method for providing cardioversion 

therapy and overdrive pacing using an implantable 
cardiac stimulation device 

 
7,120,491 Implantable cardioversion device with a self-adjust-

ing threshold for therapy selection 
 
7,123,961 Stimulation of autonomic nerves 
 
7,139,611 System and method for rejecting far-field signals us-

ing an implantable cardiac stimulation device 
 
7,149,579 System and method for determining patient posture 

based on 3-D trajectory using an implantable medi-
cal device 

 
7,149,584 System and method for determining patient posture 

based on 3-D trajectory using an implantable medi-
cal device 

 
7,155,277 Pathway management for CHF patients 
 
7,155,286 System and method for reducing pain associated 

with cardioversion shocks generated by implantable 
cardiac stimulation devices 

 
7,158,825 Implantable cardioverter defibrillator with leakage 

detection and prevention system 
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7,158,826 System and method for generating pain inhibition 

pulses using an implantable cardiac stimulation de-
vice 

 
7,162,299 ICD with VF prevention 
 
7,164,944 Analgesic therapy for ICD patients 
 
7,164,950 Implantable stimulation device with isolating system 

for minimizing magnetic induction 
 
7,171,268 Implantable cardiac stimulation device providing 

accelerated defibrillation delivery and method 
 
7,181,281 ICD using MEMS for optimal therapy 
 
7,181,277 Methods and systems for reducing the likelihood of 

arrhythmia onset 
 
7,181,269 Implantable device that diagnoses ischemia and my-

ocardial infarction and method 
 
7,177,684 Activity monitor and six-minute walk test for depres-

sion and CHF patients 
 
7,175,271 Tan-thru glasses 
 
7,177,684 Activity monitor and six-minute walk test for depres-

sion and CHF patients 
 
7,181,269 Implantable device that diagnoses ischemia and my-

ocardial infarction and method 
 
7,181,277 Methods and systems for reducing the likelihood of 

arrhythmia onset 
 
7,181,281 ICD using MEMS for optimal therapy 
 
7,191,002 Anti-tachycardia pacing methods and devices 
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7,194,304 Implantable cardiac defibrillation assembly includ-
ing a self-evaluation system and method 

 
7,200,437 Tissue contact for satellite cardiac pacemaker 

 
7,203,546 System and method of implementing a prophylactic 

pacer/defibrillator 
 
7,203,547 System and method of implementing a prophylactic 

pacer/defibrillator 
 
7,203,550 Implantable medical device with a current gener-

ated for infection control 
 
 
7,212,855 System and method for providing preventive over-

drive pacing and antitachycardia pacing using an 
implantable cardiac stimulation device 

 
7,212,859 Dual-chamber implantable cardiac stimulation sys-

tem and device with selectable arrhythmia termina-
tion electrode configurations and method 

 
7,225,030 Management of implantable devices 
 
7,225,029 Implantable cardiac therapy device with dual cham-

ber can to isolate high-frequency circuitry 
 
7,225,020 System and method for providing preventive over-

drive pacing and antitachycardia pacing using an 
implantable cardiac stimulation device 

 
7,225,029 Implantable cardiac therapy device with dual cham-

ber can to isolate high-frequency circuitry 
 
7,225,030 Management of implantable devices 
 
7,231,255 System and method for reducing pain associated 

with cardioversion shocks generated by implantable 
cardiac stimulation devices 
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7,254,440 Implantable ischemia and myocardial infarction 
monitor and method 

 
7,260,433 Subcutaneous cardiac stimulation device providing 

anti-tachycardia pacing therapy and method 
 

 7,270,411 Light selective sports garments 
 

7,272,438 Mode switching heart stimulation apparatus and 
method 

 
7,274,961 Implantable cardiac stimulation device and method 

that discriminates between and treats ventricular 
tachycardia and ventricular fibrillation 

 
7,277,755 Subcutaneous cardiac stimulation device providing 

anti-tachycardia pacing therapy and method 
 
7,283,871 Self adjusting optimal waveforms 
 
7,292,886 Bifocal cardiac stimulation device and methods 
 
7,295,873 Anti-tachycardia pacing method and apparatus for 

multi-chamber pacing 
 
7,305,266 Cardiac stimulation devices and methods for meas-

uring impedances associated with the heart 
7,305,270 Cardiac pacing/sensing lead providing far-field sig-

nal rejection 
 
7,308,305 Optimally timed early shock defibrillation 
 
7,308,307 Implantable single-chamber atrial pacing device 

providing active ventricular far field sensing and 
rate limit 

 
7,321,792 Pacing therapy and acupuncture 
  
7,324,849 Methods and devices for inhibiting battery voltage 

delays in an implantable cardiac device 
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7,333,854 Orthostatic cardiac output response pacer for heart 
failure patients and diabetic patients 

 
7,340,302 Treating sleep apnea in patients using phrenic nerve 

stimulation 
 
7,359,752 Configurable test load for an implantable medical 

device 
 
7,363,081 System and method for providing preventive over-

drive pacing and antitachycardia pacing using an 
implantable cardiac stimulation device 

 
7,363,086 Capture verification in respiratory diaphragm stimu-

lation 
 
7,369,898 System and method for responding to pulsed gradi-

ent magnetic fields using an implantable medical de-
vice 

 
7,373,202 Unipolar and bipolar lead cardiac pacemaker and 

method for inhibiting anode stimulation 
 

7,386,342 Subcutaneous cardiac stimulation device providing 
anti-tachycardia pacing therapy and method 

 
7,386,343 Spectrum-driven arrhythmia treatment method 
 
7,389,140 Adjustment of stimulation current path 
 
7,398,122 Self adjusting optimal waveforms 
 
7,403,823 Super plastic design for CHF pacemaker lead 
 
7,412,285 Method and device for treating cancer with electrical 

therapy in conjunction with chemotherapeutic 
agents and radiation therapy 

 
7,413,302 Tan thru glasses 
 
7,414,534 Method and apparatus for monitoring ingestion of 

medications using an implantable medical device 
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7,421,292 System and method for controlling the recording of 

diagnostic medical data in an implantable medical 
device 

 
7,438,283 Toddler stair safety system 
 
7,444,154 Nuisance cell phone locator 
 
7,447,544 System and method for controlling the recording of 

diagnostic medical data in an implantable medical 
device 

 
7,450,995 Implantable cardiac stimulation device including an 

output circuit that provides arbitrarily shaped defib-
rillation waveforms 

 
7,454,249 Early warning for lead insulation failure 
 
7,457,636 Self defense cellular telephone 
 
7,467,012 Respiration parameters controlled by heart rate 
 
7,480,531 System and method for reducing pain associated 

with cardioversion shocks generated by implantable 
cardiac stimulation devices 

 
7,483,715 Self defense cell phone with projectiles 

 
7,520,081 Electric immobilization weapon 
 
7,526,336 Left heart implantable cardiac stimulation system 

with clot prevention and method 
 
7,540,605 Tan-through sunglasses 

 
7,565,195 Failsafe satellite pacemaker system 
 
7,570,995 Method for reforming a capacitor in an implantable 

medical device 
 
7,577,478 Ischemia detection for anti-arrhythmia therapy 
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7,585,071 Tan thru glasses 
 
7,587,239 Cardiac pacemaker system, lead and method for re-

jecting far-field signals 
 
7,590,445 Indirect mechanical medical therapy system 
 
7,596,410 Tiered antitachycardia pacing and pre-pulsing ther-

apy 
 
7,596,412 Opto-electrical coherence detection of hemodynam-

ically compromising arrhythmia 
 
7,610,090 Implantable medical device with automatic sensing 

adjustment 
 
7,613,513 System and method for determining cardiac geome-

try 
 

7,634,313 Failsafe satellite pacemaker system 
 
7,640,065 Cardiac constraint/therapeutic stimulation device 
 
7,653,440 Stimulation lead and methods of stimulating 
 
7,654,230 Domestic animal telephone 
 
7,654,964 System and method for detecting arterial blood 

pressure based on aortic electrical resistance using 
an implantable medical device 

 
7,676,266 Monitoring ventricular synchrony 
 
7,680,529 System and method for monitoring blood glucose 

levels using an implantable medical device 
 
7,684,870 Direct current fibrillator 
 
7,689,280 Automatic system for determining bi-ventricular 

pacing responders 
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7,706,864 Method and apparatus for electrically forcing car-
diac output in an arrhythmia patient 

 
7,711,415 Implantable devices, and methods for use therewith, 

for monitoring sympathetic and parasympathetic in-
fluences on the heart 

 
7,720,549 Partially implantable system for the electrical treat-

ment of abnormal tissue growth 
 
7,756,577 Multi-modal medical therapy system 
 
7,751,887 Tiered antitachycardia pacing and pre-pulsing ther-

apy 
 
7,747,320 Responding a partial lead failure in an implantable 

cardioverter defibrillator 
 
7,742,811 Implantable device and method for the electrical 

treatment of cancer 
 
7,738,954 His bundle control 
 

 
7,747,320 Responding a partial lead failure in an implantable 

cardioverter defibrillator 
 
7,751,887 Tiered antitachycardia pacing and pre-pulsing ther-

apy 
 
7,756,577 Multi-modal medical therapy system 
 
7,787,961 Reduced-diameter body-implantable leads and 

methods of assembly 
 
7,805,158 Self defense cell phone with acceleration sensor and 

emergency call button 
 
7,809,439 Spectrum-driven arrhythmia treatment method 
 
7,813,798 Systems and methods for preventing, detecting, and 

terminating pacemaker mediated tachycardia in 
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biventricular implantable cardiac stimulation sys-
tems 

7,848,804 Apparatus and related methods for capacitor reform-
ing 

 
7,848,806 Virtual electrode polarization for shock therapy 
 
7,856,268 Ischemia detection for anti-arrhythmia therapy 
 
7,859,818 Electronic control device with wireless projectiles 
 
7,876,228 Method and apparatus for monitoring ingestion of 

medications using an implantable medical device 
 
7,878,152 Domestic animal telephone 
 
7,894,915 Implantable medical device 
 
7,899,537 Pericardial cardioverter defibrillator 
 
7,946,056 Ambulatory hairdryer 
 
7,970,465 Decision paradigms for implantable cardioverter-

defibrillators 
 
7,986,965 Self defense cell phone with shocking circuitry 
 
8,005,474 Cell phone locator method 
 
8,014,854 Method and device for treating abnormal tissue 

growth with electrical therapy 
 
8,060,200 Self-adjusting optimal waveforms 
 
8,121,680 Subcutaneous cardiac stimulation device providing 

anti-tachycardia pacing therapy and method 
 
8,099,174 Left heart implantable cardiac stimulation system 

with clot prevention electrode body coating and 
method 

 
8,123,716 Pericardial delivery of treatment 
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8,160,655 Automatic recharging wireless headset 
 
8,170,689 Implantable cardiac defibrillation system with defib-

rillation electrode entrapment prevention and 
method 

  
8,200,330 Responding to partial lead failure in an implantable 

cardioverter defibrillator 
 
8,201,522 Domestic animal telephone 
 
8,269,635 Method and apparatus for monitoring ingestion of 

medications using an implantable medical device 
  
8,269,636 Method and apparatus for monitoring ingestion of 

medications using an implantable medical device 
 
8,340,731 Automatic recharging wireless headset 
 
8,352,033 Apparatus and methods for measuring defibrillation 

lead impedance via a high magnitude, short duration 
current pulse 

 
8,401,637 Medium voltage therapy applications in treating car-

diac arrest 
 
8,483,822 Adaptive medium voltage therapy for cardiac ar-

rhythmias 
 
8,551,019 Variable stiffness guide wire 

 
8,577,425 Automatic recharging wireless headset 
 
8,600,494 Method and device for treating abnormal tissue 

growth with electrical therapy 
 
8,676,317 System and method for estimating defibrillation im-

pedance based on low-voltage resistance measure-
ments using an implantable medical device 
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8,700,156 High accuracy painless method for measuring defib-
rillation lead impedance 

 
8,718,759 Multi-modal electrotherapy method and apparatus 
 
8,750,990 Coordinated medium voltage therapy for improving 

effectiveness of defibrillation therapy 
 
8,750,972 Implantable medical device with automatic sensing 

adjustment 
 
8,805,495 Adaptive medium voltage therapy for cardiac ar-

rhythmias 
 
8,812,103 Method for detecting and treating insulation lead-to-

housing failures 
 
8,868,178 Arrhythmia electrotherapy device and method with 

provisions for mitigating patient discomfort 
 
8,868,186 Methods for measuring impedances associated with 

the heart 
 
9,061,164 Method for coordinating medium voltage therapy for 

improving effectiveness of defibrillation therapy 
 
9,144,684 Medium voltage therapy applied as a test of a physi-

ologic state 
 
9,168,381 Arrhythmia electrotherapy device and method with 

provisions for inferring patient discomfort from 
evoked response 

 
9,272,150 Method for detecting and localizing insulation fail-

ures of implantable device leads 
 
9,333,009 Spinal correction system actuators 
 
9,408,638 Spinal correction system actuators 
 
9,421,391 Coordinated medium voltage therapy for improving 

effectiveness of defibrillation therapy 
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9,427,577 Method for detecting and treating insulation lead-to-

housing failures 
 
9,480,851  Multi-modal electrotherapy method and apparatus 
 
9,636,500 Active surveillance of implanted medical leads for 

lead integrity 
 
9,636,504 Arrhythmia electrotheraphy device and method with 

provisions for mitigating patient discomfort 
 
9,675,799 Method and apparatus for implantable cardiac lead 

integrity analysis 
 
9,713,727 Cardiac-safe electrotherapy method and apparatus 
 
9,821,156 Apparatus for detecting and localizing insulation fail-

ures of implantable device leads 
 
9,895,168 Spinal correction system actuators 
 
9,987,485 Method and apparatus for implantable cardiac lead 

integrity analysis 
 
10,039,919 Methods and apparatus for detecting and localizing 

partial conductor failures of implantable device 
leads 

 
10,118,031  Method and apparatus for implantable cardiac lead 

integrity analysis 
 
10,143,851 Arrhythmia electrotherapy device and method with 

provisions for mitigating patient discomfort 
 
10,238,884 Cardiac-safe electrotherapy method and apparatus 
 
10,252,069 Micro-charge ICD lead testing method and appa-

ratus 
 
10,675,062 Spinal correction system actuators 
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10,792,493 Method and apparatus for implantable cardiac lead 
integrity analysis 

 
11,224,474 System for managing high impedance changes in a 

non-thermal ablation system for BPH 
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INTERNATIONAL PATENTS: (APPLICATIONS & GRANTS)  

AU1305595A1  Method and Apparatus Utilizing Short Tau Capaci-
tors 

AU1305795A1  Implantable defibrillator employing polymer thin 
film capacitors 

AU1696897A1 Medical current limiter  

AU2003299471 Method and Device for Treating Cancer with Elec-
trical Therapy in Conjunction with Chemothera-
peutic Agents and Radiation Therapy 

AU2012261983B2  Spinal correction system actuators 

AU3625295A1 Low profile defibrillation catheter 

AU697971B2 Medical current limiter  

AU9048267 Bio-acoustic signal sensor 

AU921460392A1   Electrocardiographic signal processing device 

AU9513055   Implantable cardioverter defibrillator (extended 
shock  duration) 

AU9513057  Implantable cardioverter defibrillator (polymer 
thin film capacitors) 

AU952637295 Implantable Defibrillator System for Generating Bi-
phasic Waveforms  

AU9539631  Implantable cardioverter defibrillator (stepped 
cardioversion) 

AU9716968  Two terminal bi-directional medical current limiter 

CA1291792   Flexible and Disposable Electrode Belt Device 

CA2838047A1  Spinal correction system actuators 

CN103781429B Spinal correction system actuators 

DE3637956  Flexible egwerfbare elektrodenbandvorrichtung 
(electrode belt) 
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DE60016125T   Implantable Cardioversion Device with Automatic 
Filter Control 

DE60026121T Implantable ventricular cardioverter/defibrillator 
employing atrial pacing for preventing atrial fibril-
lation from ventricular cardioversion and defibril-
lation shocks 

DE60114507T Method and apparatus for biventricular stimulation 
and capture monitoring  

DE60203863T XY Selectable lead assembly 

DE60212280T Pacing mode to reduce effects of orthostatic hypo-
tension and syncope 

DE60303758T System for monitoring blood glucose levels using 
an implantable medical device 

DE69218658  Implantable defibrillator system providing wave-
form optimization 

DE69228735T2 Defibrillationssystem mit einem kleinen kondensa-
tor  

DE69230430C0  Vorrichtung zur behandlung von herz vor einer de-
fibrillation 

DE69319641T2  Detektion von tachykardie und herzflimmern 

DE69320474T2 Implantierbarer kardiovertierer/defibrillator mit 
einem kleineren verdraengungsvolumen 

DE69321629T2  Optimale energiesteuerung fuer einen implantier-
baren defibrillator 

DE69323868C0  Herzrhythmuskorrektur mittels kurzer impulse 

DE69936786T Temporary atrial cardioversion electrode catheter 

EP0406381 Bio-acoustic signal sensor 

EP0515059  Implantable defibrillator system providing wave-
form optimization 

EP0540266 Cardiac Pacemaker with Pretreatment Circuit 
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EP0558353 Implantable Defibrillation System with Optimum 
Energy Steering 

EP0560569 Defibrillation and Tachycardia Detection System  

EP0578700 Electrocardiographic signal processing device 

EP0636041 Cardioversion Waveform Production Circuit for 
Tachycardia Termination 

EP0642368  Treatment of Ventricular Tachycardia Using Far-
Field Pulse Series 

EP0642369B1 Implantable Cardioverter Defibrillator for Subcu-
taneous Location 

EP0720496A4 Prophylactic implantable cardioverter defibrillator 

EP0738171 Implantable cardioverter defibrillator (stepped 
cardioversion) 

EP0739223 Implantable cardioverter defibrillator (extended 
shock duration) 

EP0739224 Implantable cardioverter defibrillator (polymer 
thin film capacitors) 

EP0751805A4 Staged Energy Storage System for Implantable De-
fibrillator 

EP0820652  Two terminal bi-directional medical current limiter 

EP-0868206-A1 Method and apparatus for temporarily electrically 
forcing cardiac output as a backup for tachycardia 
patients 

EP-1035890-A1 Implantable stimulation lead for use with an ICD 
device having autocapture pacing features 

EP1046409  An implantable cardioverter-defibrillator with au-
tomatic arrhythmia detection criteria adjustment 

EP-1062987-A2 Implantable medical device 

EP1084730 Implantable cardioversion device with automatic 
filter control 
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EP-1110581-A2 Implantable ventricular cardioverter/ defibrillator 
employing atrial pacing for preventing atrial fibril-
lation from ventricular cardioversion and defibril-
lation shocks 

EP1114653 An Implantable Cardioversion Device with a Self-
Adjusting Threshold for Therapy Selection 

EP1127587 Dual-Chamber Implantable Cardiac Stimulation 
System and Device with Selectable Arrhythmia 
Termination Electrode Configurations and Method 

EP1140279 Temporary atrial cardioversion electrode catheter 

EP1155711 Method and Apparatus for Biventricular Stimulation 
and Capture Monitoring 

EP1155712 Implantable dual site cardiac stimulation device 
having independent automatic capture capability 

EP1205215 Implantable Cardioverter Defibrillator Having a 
Rechargeable, Fast-Charging Battery and Method 
Thereof 

EP1234597 His Bundle Sensing Device and Associated Method 

EP1291036 Pacing Mode to Reduce Effects of Orthostatic Hy-
potension and Syncope 

EP1300175 XY selectable lead assembly 

EP1304137 Anti-tachycardia pacing devices 

EP1304138 Automatic defibrillation shock energy adjuster 

EP1306105 Implantable Cardiac Therapy Device with Dual 
Chamber Can 

EP1308182 Implantable cardiac stimulation device 

EP1419731 System and Method For Monitoring Blood Glucose 
Levels Using an Implantable Medical Device 

EP1515775 (A2)  Method and device for treating cancer with elec-
trical therapy in conjunction with chemotherapeu-
tic agents and radiation therapy 
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EP1524008 (A1)  Implantable cardiac stimulation device providing 
arbitrarily shaped defibrillation waveforms 

EP1570880 (A1)  Left heart implantable cardiac stimulation system 
with clot prevention 

EP1598093 (A2)  System for automated fluid monitoring 

EP1614446 (A2)  Electrically forcing cardiac output temporarily in 
tachycardia patients 

EP1647301 (A1)  Mode switching heart stimulation apparatus and 
method 

EP1666086 (A1)  Automatic capture pacing lead 

EP1747039 Partially implantable system for the electrical treat-
ment of cancer 

EP2092953 (A3) Implantable stimulation lead for use with an ICD 
device having autocapture pacing features 

EP2713916B1  Spinal correction system actuators 

EP2854702 (A1) Method For Detecting And Localizing Insulation 
Failures Of Implantable Device Leads 

EP2931362A1 Arrhythmia electrotherapy device and method 
with provisions for mitigating patient discomfort 

EP2931364A1 Coordinated medium voltage therapy for improv-
ing effectiveness of defibrillation therapy 

EP547878A3 Defibrillation Pulse Generator with Small Value Ca-
pacitor 

FR642369R4 Implantable Cardioverter Defibrillator Having a 
Smaller Displacement Volume 

FR720496R1 Prophylactic implantable cardioverter defibrillator 

FR751805R1  Staged Energy Storage System for Implantable De-
fibrillator 

GB2185403B  Flexible and Disposable Electrode Belt Device 
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GB642369R4 Implantable Cardioverter Defibrillator Having a 
Smaller Displacement Volume 

GB720496R1  Prophylactic implantable cardioverter defibrillator 

GB751805R1  Staged Energy Storage System for Implantable De-
fibrillator 

IT642369R4 Implantable Cardioverter Defibrillator Having a 
Smaller Displacement Volume 

JP6158176B2  Spinal correction system actuators 

JP8509385 T2 Implantable Cardioverter Defibrillator for Subcu-
taneous Location 

JP9622811W1  Staged Energy Storage System for Implantable De-
fibrillator 

NL642369R4  Implantable Cardioverter Defibrillator for Subcu-
taneous Location 

NL650383R4 Implantable Cardioverter Defibrillator Having a 
Smaller Displacement Volume 

NL720496R1  Prophylactic implantable cardioverter defibrillator 

NL751805R1  Staged Energy Storage System for Implantable De-
fibrillator 

SE0200626-0 Management of implantable devices 

WO199008506  Bio-acoustic signal sensor 

WO199215245   Electrocardiographic signal processing device 

WO199319809  Treatment of Ventricular Tachycardia Using Far-
Field Pulse Series 

WO199320892  Cardioversion Waveform Production Circuit for 
Tachycardia Termination 

WO199400193A1  Implantable Cardioverter Defibrillator for Subcu-
taneous Location 

WO199509030A3 Prophylactic ICD 
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WO199516492  Implantable cardioverter defibrillator (extended 
shock duration) 

WO1995016492A1 Method and apparatus utilizing short tau capacitors 

WO199516495  Implantable cardioverter defibrillator (polymer 
thin film capacitors) 

WO199532020 Biphasic defibrillation waveform production 
method and apparatus 

WO199606655 Low profile defibrillation catheter 

WO199611035  Implantable cardioverter defibrillator (stepped 
cardioversion) 

WO199622811A1 Staged Energy Storage System for Implantable De-
fibrillator 

WO199622812 Implantable Cardioverter Defibrillator Pulse Gen-
erator Kite-Staged Energy Storage System for Im-
plantable Cardioverter-Defibrillator 

WO199715351 Method and Apparatus for Temporarily Electrically 
Forcing Cardiac Output as a Backup for Tachycar-
dia Patients 

WO199725761 Two terminal bi-directional medical current limiter 

WO1992015245A1 Electrocardiographic signal processing method 
and device 

WO2000036987A1 Dual sensor ablation catheter 

WO2000038780A1 Temporary atrial cardioversion electrode catheter 

WO200187410 Cardiac Stimulation Devices and Methods for 
Measuring Impedances Associated with the Left 
Side of the Heart 

WO20020071 Implantable Stimulation Lead for Use with an ICD 
Device Having Autocapture Pacing Features 

WO20020071A1  Implantable Stimulation Lead for Use with an ICD 
Device Having Autocapture Pacing Features 

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 62 of 130



Kroll Curriculum Vitae 20-Mar-22 Page 40 

 

WO2002068049 Implantable Medical Device with a Current Gener-
ated for Infection Control 

WO2003072192 Management of Implantable Devices 

WO2003072192A1 Management of implantable devices 

WO2003073192 Management of Not Yet Implanted IMD by Use of 
Telemetry Means 

WO20036987 Dual sensor ablation catheter 

WO20036987A1  Dual sensor ablation catheter 

WO20038780 Temporary atrial cardioversion electrode catheter 

WO20038780A1 Temporary atrial cardioversion electrode catheter 

WO2004037341 Method and Device for Treating Cancer with Elec-
trical Therapy in Conjunction with Chemothera-
peutic Agents and Radiation Therapy 

WO2005099812 (A2) Partially Implantable System For The Electrical 
Treatment Of Cancer 

WO20057955 Method and Apparatus for Electrically Forcing Car-
diac Output in an Arrhythmia Patient 

WO2006058133 (A3) Medium Voltage Therapy Applications In Treating 
Cardiac Arrest 

WO2006085990 (A2)  Immobilization weapon 

WO2006085990 (A9) Immobilization Weapon 

WO2012167105A1  Spinal correction system actuators 

WO2014091301A1 Arrhythmia electrotherapy device and method 
with provisions for mitigating patient discomfort 

WO2014093674A1 Coordinated medium voltage therapy for improv-
ing effectiveness of defibrillation therapy 

WO2014US32163 Cardiac-Safe Electrotherapy Method And Appa-
ratus 

WO2015148632 (A1) Active Surveillance Of Implanted Medical Leads 
For Lead Integrity 
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WO2019168949 (A1) System for managing high impedance changes in a 
non-thermal ablation system for BPH 

WO532020A1  Implantable Defibrillator System for Generating Bi-
phasic Waveforms 
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Kroll M W and M. H. Lehmann 

 Implantable Cardioverter Defibrillator Therapy: The Engineer-
ing-Clinical Interface. xxii+585p. Kluwer Academic Publishers: 
Dordrecht, Netherlands; Norwell, Massachusetts, USA. 1996 ISBN: 
0-7923-4300-X. 

 

Efimov I, Kroll MW, Tchou PJ 

 Cardiac Bioelectric Therapy: Mechanisms and Practical Implica-
tions. xxiii+634 pp. Springer Kluwer. New York, New York. 2008. 
ISBN: 978-0-387-79402-0 

 

Kroll MW, Ho, JD 

 TASER Conducted Electrical Weapons: Physiology, Pathology, 
and Law. 460 pp. Springer Kluwer. New York, New York. 2009. 

 

Fish RM, Geddes, LA: Andrews, Blumenthal, Cooper, Holle, Kroll, Shafer 

 Electrical Injuries: Medical and Bioengineering Aspects. 2nd Ed. 
xx+ 6—pp. Lawyers and Judges Publishing Co. Inc. Tucson, AZ. 
2009  

 

Ho JD, Dawes DM, Kroll MW 

 Forensic Atlas of Conducted Electrical Weapon Wounds and Fo-
rensic Analysis. Ho, Dawes, and Kroll. Springer. 2012. 
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BOOK CHAPTERS:  

Tchou P, Kroll MW 

 “The Sentinel 2000” in Wang, Estes, and Manolis (Ed.). Automatic 
Cardioverter Defibrillators: A Comprehensive Text, Marcel Dek-
ker, New York. 1993. 

 

Bach S M; Lehmann M H; Kroll M W  

 “Tachyarrhythmia Detection” in Kroll, M. W. and M. H. Lehmann 
(Ed.). Implantable cardioverter defibrillator therapy: The engi-
neering-clinical interface. xxii+585p. Kluwer Academic Publish-
ers: Dordrecht, Netherlands; Norwell, Massachusetts, USA.  

 

Lehmann M H; Kroll M W  

 “Future Clinical Challenges” in Kroll, M. W. and M. H. Lehmann 
(Ed.). Implantable cardioverter defibrillator therapy: The engi-
neering-clinical interface. xxii+585p. Kluwer Academic Publish-
ers: Dordrecht, Netherlands; Norwell, Massachusetts, USA.  

 

Ennis J B; Kroll M W 

 “The High Voltage Capacitor” in Kroll, M. W. and M. H. Lehmann 
(Ed.). Implantable cardioverter defibrillator therapy: The engi-
neering-clinical interface. xxii+585p. Kluwer Academic Publish-
ers: Dordrecht, Netherlands; Norwell, Massachusetts, USA.  

 

Kroll M W; Lehmann M H; Tchou P J 

“Defining the Defibrillation Dosage” in Kroll, M. W. and M. H. Leh-
mann (Ed.). Implantable cardioverter defibrillator therapy: The 
engineering-clinical interface. xxii+585p. Kluwer Academic Pub-
lishers: Dordrecht, Netherlands; Norwell, Massachusetts, USA.  

 

Kroll MW; Tchou PJ 

“Testing of Implantable Defibrillator Functions at Implantation” in 
Clinical Cardiac Pacing and Defibrillation 2nd Ed.  Ed. By Ellen-
bogen, Kay, and Wilkoff. W.B. Saunders Company, Philadelphia, 
USA 1999. 
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Paul A. Levine, Robert E. Smith Jr., Balakrishnan Shankar, Greg Hauck, 
Jeffrey Snell, Andre Walker and Mark Kroll 

Pacemaker Memory: Basic Concepts and New Technology. In 
“The Fifth Decade of Cardiac Pacing” Edited by: Serge Barold and 
Jacques Mugica. Blackwell Publishing 2003. 

 

Kroll MW; Tchou PJ 

“Testing of Implantable Defibrillator Functions at Implantation” in 
Clinical Cardiac Pacing, Defibrillation, and Resynchonization 
Therapy, 3rd Ed.  Ed. By Ellenbogen, Kay, Lau, and Wilkoff. W.B. 
Saunders Company, Philadelphia, USA 2006.  

 

Kroll MW; Levine PA 

“Pacemaker and Implantable Cardioverter-Defibrillator Cir-
cuitry” in Clinical Cardiac Pacing, Defibrillation and Resynchoni-
zation Therapy. 3rd Ed.  Ed. By Ellenbogen, Kay, Lau, and Wilkoff. 
W.B. Saunders Company, Philadelphia, USA 2006.  

 

Kroll MW. 

“Industry Research and Management” in Career Development in 
Bioengineering and Biotechnology. Ed. By Guruprasad 
Madhavan, Barbara Oakley, Luis Kun. Springer 2007  

 

Akselrod H, Kroll MW, Orlov MV. 

 “History of Defibrillation.” In Cardiac Bioelectric Therapy: Mech-
anisms and Practical Implications. Eds. Efimov, Kroll, and Tchou. 
Springer Kluwer 2008.  

 

 Kroll MW, Swerdlow CD. 

 “Lessons for the clinical implant.” In Cardiac Bioelectric Therapy: 
Mechanisms and Practical Implications. Eds. Efimov, Kroll, and 
Tchou. Springer Kluwer 2008. 
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Kroll MW, Efimov I, Swerdlow CD. 

 “Future implantable devices.” In Cardiac Bioelectric Therapy: 
Mechanisms and Practical Implications. Eds. Efimov, Kroll, and 
Tchou. Springer Kluwer 2008.  

 

Dawes D and Kroll MW. 

 “Neuroendocrine Effects of CEWs.” In TASER Conducted Electri-
cal Weapons. Eds. Kroll and Ho. Springer Kluwer 2009 

 

Brewer JE and Kroll MW. 

 “Field Statistics Overview” In TASER Conducted Electrical Weap-
ons. Eds. Kroll and Ho. Springer Kluwer 2009 

 

Kroll MW,  Wetli C, Mash D, Karch S, Graham M, Ho J. 

 Excited Delirium Checklist. In TASER Conducted Electrical Weap-
ons. Eds. Kroll and Ho. Springer Kluwer 2009 

 

Kroll M, Luceri R, Calkins H, Lakkireddy DJ, Ho J. 

 Electrocution Diagnosis Checklist. In TASER Conducted Electrical 
Weapons. Eds. Kroll and Ho. Springer Kluwer 2009 

 

Kroll MW. 

 “TASER Electronic Control Devices.” In Electrical Injuries: Medi-
cal and Bioengineering Aspects. Fish RM, Geddes LA, Andrews C, 
Blumenthal R, Cooper MA, Holle R, Kroll MW, Shafer JD. Lawyers 
and Judges Publishing 2009. 

 

Kroll MW. 

 “TASER Electronic Control Devices.” Clinical and Forensic Medi-
cine. 3rd Ed. Margaret Stark. Springer 2011.  

 

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 68 of 130



Kroll Curriculum Vitae 20-Mar-22 Page 46 

 

Kroll MW, Panescu D. 

 Physics of Electrical Injuries: Forensic Atlas of Conducted Electri-
cal Weapon Wounds and Forensic Analysis. Eds: Ho, Dawes, and 
Kroll. Springer. 2012 

 

Ross DL, Brave MA, Kroll MW 

 Arrest-related deaths, Emerging Questions, and Competing Ex-
pectations in Investigations. Guidelines for Investigating Officer-In-
volved Shootings, Arrest-Related Deaths, and Deaths in Custody. 
Eds: Ross and Vilke.  Routledge 2017 

 

Kroll MW, Brave MA 

 Conducted Electrical Weapons, CEW Temporal Deaths: In-Cus-
tody Deaths. Chapter 13.  Guidelines for Investigating Officer-In-
volved Shootings, Arrest- Related Deaths, and Deaths in Custody. 
Eds: Ross and Vilke.  Routledge 2017 

 

Kroll MW 

 Arrest-Related Death Evidence Checklist: In-Custody Deaths. 
Guidelines for Investigating Officer-Involved Shootings, Arrest-Re-
lated Deaths, and Deaths in Custody. Eds: Ross and Vilke.  
Routledge 2017 

 

Akselrod H, Kroll MW, Orlov MV. 

 “History of Defibrillation.” In Cardiac Bioelectric Therapy: Mech-
anisms and Practical Implications. 2nd Ed. Eds. Efimov, Ng, and 
Laughner. Springer Kluwer 2021.  

 

 Vilke GM, Kroll MW 

“Conducted Electrical Weapons.” In Forensic & Legal Medicine: 
Clinical & Pathological Aspects. Eds. Jason Payne-James and 
Roger Byard. Taylor & Francis 2021 
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ABSTRACTS, PRESENTATIONS, AND NONINDEXED LETTERS: 

Note: Lectures to an organization do not always occur on their physical premises but rather at an 
associated teaching hospital or nearby meeting venue. 

Kroll MW  

"Electromagnetic Interference (in High Resolution Instrumenta-
tion)," International Conference on Weights and Measurement,  
June 1980, San Francisco, CA. 

 

Kroll MW, Kroll WH 

"Vibration Isolation Efficiency Limitations in Practice Due to Air Ef-
fects," 10th International Congress on Acoustics, July 1980, Sydney, 
Australia. 

 

Kroll MW 

"Diagnosis and Management of Electromagnetic Interference," 
ICWM,  May 1981, Dallas, TX. 

 

Kroll MW 

"Hardware Modification Boosts Z-80 Counting Rate to 2 MHz," 
Electronic Design,  May 1982 V30, N11. 

 

Kroll MW 

"'Trap Door' Approach to Record Level Lockouts in OS-9," 68XX 
Journal, April 1983. 

 

Kroll MW 

"Topological Methods in Circuit Layout," MEIS Conference, Uni-
versity of Minnesota, May 1983, Minneapolis, MN. 

 

Kroll MW 

"Macro Modeling of Time-Dependent Logic Equations," IEEE Cir-
cuit Theory Conference,  July 1985, Norfolk, VA. 
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Kroll MW 

"Chronic Ischemia and the Screening for Coronary Artery Dis-
ease," Invited Presentation to in-Patient Cardiology Department of 
Cedars Sinai Hospital, November 1987, Los Angeles, CA. 

 

Kroll MW 

"The Electrical Detection of Chronic and Acute Myocardial Ische-
mia," IEEE Engineering in Medicine and Biology Society, May 1988, 
St. Paul, MN. 

 

Kroll MW 

"Protection of Software in a Medical Product," 1988 WorldMed 
Conference, Minneapolis, MN. 

 

Kroll MW; Cook T; Brewer JE 

"An Accurate Noninvasive ECG Procedure to Identify Clinically 
Important Coronary Disease," 2nd International Conference on 
Preventive Cardiology, 29th Annual Meeting of the American Heart 
Association Council on Epidemiology, June 1989, Washington, DC. 

 

Kroll MW; Cook T; Brewer J 

"Stress EKG vs. A Resting Test for the Detection of Coronary Dis-
ease in 402 Police Officers," 2nd International Conference on Pre-
ventive Cardiology, 29th Annual Meeting of the American Heart As-
sociation Council on Epidemiology, June 1989, Washington, DC. 

 

Kroll MW 

"Electrocardiographic Diagnosis of the Acute Infarction: Standard 
vs. Chaos Analysis," Emergency Forum,  May 1990, Minneapolis, 
MN. 

 

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 71 of 130



Kroll Curriculum Vitae 20-Mar-22 Page 49 

 

Kroll MW; Anderson LM; Cook TC; Lund RS 

"Detection of Asymptomatic Coronary Artery Disease:  Compar-
ing the Exercise EKG and a New Computer Based Resting Electro-
cardiographic Procedure," May 1990 Presentation at the American 
College of Sports Medicine Annual Meeting,  Medicine and Science 
in Sports and Exercise Vol. 22 #2, May 1990. 

 

Gobel F; Tschida V; Anderson L; Kroll MW 

"Computer-Based Electrocardiographic Procedure to Detect Clin-
ically Significant Coronary Artery Disease in Patients with Normal 
Electrocardiograms," European Heart Journal, August 1990, Vol 
11A. 

 

Gobel F; Tschida V; Kroll M; Anderson L 

"Detection of Single and Multiple Vessel Coronary Artery Disease 
Using  Electrocardiogram Chaos Analysis," European Heart Jour-
nal, August 1990, Vol 11A. 

 

Kroll MW; Anderson L 

"Screening for Coronary Artery Disease: Treadmill vs. Resting  
Electrocardiographic Chaos Test," Chest, August 1990 Vol 98 
Supp. 2. 

 

Tschida V; Gobel F; Kroll, MW; Anderson L 

"Screening  Yield of Electrocardiogram Chaos Analysis in Asymp-
tomatic Individuals," European Heart Journal, August 1990, Vol 
11A. 

 

Anderson L; Kroll M; Brewer J 

"Screening of Asymptomatic Individuals for Coronary Artery Dis-
ease: Treadmill Testing vs. Resting Electrocardiogram Chaos 
Analysis," European Heart Journal, August 1990, Vol 11A. 
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Kammerling J; Kroll MW 

"Is Electrocardiogram Chaos an Independent Predictor of Electro-
physiologic Inducibility?", Journal of the American College of Car-
diology, February 1991, Vol 17 No. 2A. 

 

Kroll MW 

"Electrocardiographic Chaos Analysis", Invited Address, 16th 
Conference on Research and Applications in Computerized Electro-
cardiology, Santa Barbara, CA, April 1991. 

 

Kroll MW 

"Precision Weighing in Congestive Heart Failure," Invited Ad-
dress, 1991 International Conference on Weights and Measure-
ment, San Antonio, TX June 1991. 

 

Kroll MW; Adams TP 

"The Optimum Pulse Truncation Point for Internal Defibrillation," 
European Journal of Cardiac Pacing and Electrophysiology, June 
1992, Vol 2 # 2. 

 

Kroll MW; Adams TP 

"Current or Energy for Defibrillation,"  European Journal of Car-
diac Pacing and Electrophysiology, June 1992, Vol 2 # 2.  

  

Kroll MW; Fulton KW 

"Slope Filtered Correlation Dimension Calculation of Pre-Fibrilla-
tion RR Intervals,"  European Journal of Cardiac Pacing and Electro-
physiology, June 1992, Vol 2 # 2. 

 

Kroll MW; Adams TP 

"Pulse Correlation for Arrhythmia Discrimination in the Implanta-
ble Defibrillator,"  European Journal of Cardiac Pacing and Electro-
physiology, June 1992, Vol 2 # 2. 
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Adams TP; Kroll MW 

"Progress in External Pacemakers,"  European Journal of Cardiac 
Pacing and Electrophysiology, June 1992, Vol 2 # 2. 

 

Kroll MW 

"Use of Pulse Correlation for Arrhythmia Discrimination in Im-
plantable Devices," 17th Conference on Research and Applications 
in Computerized Electrocardiology, Keystone, CO, April 1992.  

 

Kroll MW 

"The Optimum Pulse Width for the Implantable Defibrillator," Sev-
enth Purdue Conference on Defibrillation, American Heart Journal, 
Sept. 1992, Vol. 124 # 3. 

 

Leonelli FM; Kuo CS; Fujimura O; Kroll MW; Koch C 

"Defibrillation Thresholds are Lower with Small Output Capacitor 
Values," Pacing and Cardiovascular Electrophysiology, April 1993, 
Vol 16 #4 Pt.II. 

 

Leonelli FM;  Kuo CS; Kroll MW; Koch C; Anderson K 

"Increased Right Ventricular Coil Length Lowers Defibrillation 
Thresholds Despite Reduction in Catheter Diameter and Total Sur-
face Area," Pacing and Cardiovascular Electrophysiology, April 
1993, Vol 16 #4 Pt.II. 

 

Rist K; Kroll MW; Mowrey K; Keim S; Mehdirad A; Mazgalev T; Hardesty 
R; Tchou P 

"Comparison of Epicardial Defibrillation  Energy Requirements 
Using 140 and 85 Microfarad Capacitor Values," Pacing and Car-
diovascular Electrophysiology, April 1993, Vol 16 #4 Pt.II. 

 

Kroll MW 

Effect of Capacitor Size on Thresholds of Monophasic and Biphasic 
Waveforms, Duke Defibrillation Workshop, April 1993. 
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Kroll MW; Kroll KC; Brewer JE 

The Effect of Pulse Duration on Epicardial Patch Impedance, Euro-
pean Journal of Cardiac Pacing and Electrophysiology, 1993.  

 

Kroll MW; Kroll KC; Brewer JE 

Low Energy Test Shocks Need not Overestimate Defibrillation Im-
pedances, European Journal of Cardiac Pacing and Electrophysiol-
ogy, 1993. 

 

Kroll MW; Kroll KC; Adams TP 

Low Energy Cardioversion Shocks Have Significantly Longer Du-
rations Than Defibrillation Shocks of the Same Tilt in the Swine 
Heart Circulation, October 1993, Vol. 88 # 4. 

 

Ryan SJ; Kroll MW; McQuilken GL; Kroll KC; Adams TP 

Discrimination of Ventricular Tachycardia from Exercise Induced 
High Sinus Rates by use of Rate Model Change Index. Circulation 
October 1993, Vol. 88 # 4. 

 

Adams T; Kroll MW; Kroll  KC; Lueders RS; Perttu JS 

Short Low Energy Shocks are More Accurate Than Long Shocks for 
Estimating Defibrillation Impedances. Pacing and Cardiovascular 
Electrophysiology, September 1993, Vol 16 #9 Pt.II. 

 

Kroll MW; Brewer JE; Kroll KC 

Epicardial Patch Impedance is Influenced by Shock Duration Es-
pecially at Low Voltages. Third International Conference on Rate 
Adaptive Pacing and Implantable Defibrillators, October 1993, Mu-
nich, Germany. 
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Ryan SJ; Kroll MW; McQuilken GL; Kroll KC; Adams TP 

Discrimination of Ventricular Tachycardia From Exercise Induced 
High Sinus Rates by Use of Rate Modal Change Index. Third Inter-
national Conference on Rate Adaptive Pacing and Implantable De-
fibrillators, October 1993, Munich, Germany. 

 

Kroll MW; Kroll KC; Adams TP 

Low Energy Cardioversion Shocks Have Significantly Longer Du-
rations Than Defibrillation Shocks with Fixed Tilt Waveforms. Pac-
ing and Cardiovascular Electrophysiology, September 1993, Vol 16 
#9 Pt.II. 

 

Kroll MW; Supino CG; Adams TP 

A Quantitative Model of the Biphasic Defibrillation Waveform. 
Pacing and Cardiovascular Electrophysiology, September 1993, 
Vol 16 #9 Pt.II. 

Kroll MW 

The Future of the ICD: Fourth Generation and Beyond. Raymond 
James Healthcare Conference, St. Petersburg, FL, March 1994. 

 

Kroll MW 

A Minimal Model of the Single Capacitor Biphasic Defibrillation 
Waveform, Duke Defibrillation Workshop, April 1994. 

 

Brewer JE; Tvedt MA; Martin L; Kroll MW; Adams TP 

Cardioversion Shocks Have a Significantly Higher Tilt of the Inter-
nal Electrical Field Than do Defibrillation Shocks, Pacing and Car-
diovascular Electrophysiology, April 1994, Vol 17 #4 Pt.II.  

 

Kroll MW 

Defining the Dosage for Defibrillation: Energy vs. Effective Cur-
rent. Association for the Advancement of Medical Instrumentation, 
Washington, DC, May 1994 
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Kroll MW; Brewer JE 

Optimal Biphasic Phase Durations. European Journal of Cardiac 
Pacing and Electrophysiology, June 1994, Vol 4, #2, Supp. 4. 

 

Brewer JE; Kroll MW 

Myocardial Transfer Impedances Show that the Shock Current is a 
Better Indicator of the Tissue Electric Field than the Voltage. Euro-
pean Journal of Cardiac Pacing and Electrophysiology, June 1994, 
Vol 4, #2, Supp. 4. 

 

Kroll MW; Brewer JE 

Preconditioning Theory does not Explain the Action of the Single 
Capacitor Biphasic Defibrillation Waveform. European Journal of 
Cardiac Pacing and Electrophysiology, June 1994, Vol 4, #2, Supp. 
4. 

 

Kroll MW 

 Implantable Cardiac Defibrillator Dosage: The Use of Effective 
Current to Compare Device Outputs. FDA Staff College, 8 Sept 
1994. 

 

Swerdlow CD; Kroll MW 

How Important is Capacitor Size for Implantable Defibrillators? 
Eighth Purdue Conference on Cardiac Defibrillation, American 
Heart Journal, September 1994, Vol 128, #3. 

 

Kroll MW 

Meta-Analytical Validation of the Burping Hypothesis for the 
Mechanism of the Single Capacitor Biphasic Defibrillation Wave-
form. Eighth Purdue Conference on Cardiac Defibrillation, Amer-
ican Heart Journal, September 1994, Vol 128, #3. 
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Leonelli FM; Kroll MW; Brewer JE 

Effect on Defibrillation Threshold of Optimized Biphasic Phase Du-
rations and Capacitor Size. 1995 Cardiostim Meeting, St. Peters-
burg, Russia. 

 

Leonelli FM; Kroll MW; Brewer JE 

Dependence of Defibrillation Threshold on Right Ventricular Coil 
Length for Unipolar System. 1995 Cardiostim Meeting, St. Peters-
burg, Russia. 

 

Brewer JE; Perttu JS; Brumwell D; Supino J; Adams T; Kroll MW 

Dual Level Sensing Significantly Improves Automatic Threshold 
Control for R-Wave Detection in Implantable Defibrillators. Pacing 
and Cardiovascular Electrophysiology, May 1995. 

 

Swerdlow CD; Kass RM; Kroll MW; Brewer J 

Average-Current Hypothesis for Ventricular Defibrillation in Hu-
mans: value of Strength-Inverse Duration Plot. Pacing and Cardio-
vascular Electrophysiology, April 1995, V18. 

 

Kroll MW 

Two Fundamental Challenges in the Modeling of Defibrillation 
Waveforms. Invited Address, Duke Defibrillation Workshop, 1995. 

 

Leonelli FM; Brewer JE; Kroll MW 

A Small Capacitor Optimized Duration Waveform Has Lower 
Thresholds Than the Presently Available Biphasic Waveform. Pac-
ing and Cardiovascular Electrophysiology, May 1995. 

 

Leonelli FM; Brewer JE; Kroll MW 

Dependence of Defibrillation Threshold on Right Ventricular Coil 
Length for Active Can Electrode  System.  European Heart Journal, 
August 1995. 
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Leonelli F; Brewer J; Kroll MW; Adams T 

"Defibrillation Thresholds with Optimized Durations and a Smaller 
Capacitor in Active Can System."  European Heart Journal 16 – 1995 

 

Leonelli FM; Brewer J; Kroll MW 

A Short Duration Small Capacitor Biphasic Waveform Has Lower 
Thresholds Than the Clinically Available Biphasic Waveform. Pac-
ing and Clinical Electrophysiology, April 1995, V18. 

 

Leonelli F; Brewer J; Kroll MW 

Dependence of Defibrillation Threshold on Right Ventricular Coil 
Length for Active Can Electrode  System. European Journal of Car-
diology, August 1995. 

 

Yamouchi Y; Mowrey K; Nadzam G; Kroll M; Brewer J; Donohoo A; 
Wilkoff B; Tchou P 

Large Voltage Changes at Phase Reversal Improves Defibrillation 
Thresholds. Circulation, October 1995. 

 

Yamanouchi Y; Mowrey K; Nadzam G; Hills D; Kroll M; Brewer J; Donohoo 
A; Wilkoff B; Tchou P 

Multipeaked Phase I Biphasic Defibrillation Waveform: A Com-
parison with Standard Waveform Used in Clinical Devices. Circu-
lation, October 1995. 

 

Leonelli FM; Wang K; Garcia F; Patwardhan A; Brewer JE; Donohoo AM; 
Kroll MW 

"Improved Defibrillation with Timed Energy Steering."  European 
Heart Journal 17, 1996. 
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Brewer JE; Perttu JS; Brumwell D; Supino J; Adams T; Kroll MW 

"Dual Level Sensing Significantly Improves Automatic Threshold 
Control for R-Wave Sensing in Implantable Defibrillators."  Pacing 
and Clinical Electrophysiology, April 1995, V18. 

 

Yamanouchi Y; Mowrey KA; Nadzam GR; Hills DG; Kroll MW; Brewer JE; 
Donohoo AM; Wilkoff BL; Tchou PJ 

"Optimized First Phase Tilt Maximizes Voltage Kick in "Parallel-
Series" Biphasic Waveform." Journal of the American College of 
Cardiology, February 1997. 

 

Stanton MS; Love CJ; Mehdirad A; Duncan JL; Kroll MW 

"Initial Clinical Results of a New ICD Using a Novel Small Capaci-
tor Biphasic Waveform."  Journal of the American College of Cardi-
ology, February 1997. 

 

Swerdlow CD; Brewer JE; Kass RM; Kroll MW 

"Estimation of Optimal ICD Capacitance From Human Strength-
Duration Data." Journal of the American College of Cardiology, 
February 1997. 

 

John Swartz; James Hassett; Michael Bednarek; Karen Kelly; Mark Kroll 

 Burn Pulmonary Vein Isolation With A Virtual Circumferential 
Electrode.  Pacing and Clinical Electrophysiology, April 1998 Vol. 
21 No. 4. 

 

John Swartz; James Hassett; Michael Bednarek; Michael Pikus; Mark Kroll 

 Saline Flow Rate Optimization With A Virtual  Circumferential 
Electrode For Pulmonary Vein Isolation. European Journal Of Car-
diac Pacing And Electrophysiology, June 1998  

 

John Swartz; James Hassett; Michael Bednarek; Karen Kelly; Mark Kroll 

Single Burn Pulmonary Vein Isolation with a Virtual Circumferen-
tial Electrode. European Journal of Cardiac Pacing and Electrophys-
iology, June 1998 
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M Malik, SJ Ryan, MW Kroll, HH Hoium   

 Computer Simulation of Optimum Electrode Configuration for the 
Induction of Noninvasive Wedensky Phenomenon in Man. Pro-
ceedings of Computers in Cardiology, 1999;26:209:212 

 

K Hnatkova, MW. Kroll, SJ. Ryan, TM Munger, N Samniah, L Hegrenaes, 
DG Benditt, M Stanton, O Rossvoll, HH. Hoium, M Malik 

 Wavelet Decomposition of Wedensky Modulated Electrocardio-
grams: Differences Between Patients with Ventricular Tachycardia 
and Healthy Volunteers. Proceedings of Computers in Cardiology, 
1999; 26:157-160 

 

Katerina Hnatkova, David G. Benditt, Marek Malik, MD, Ole Rossvoll, Ste-
phen J. Ryan, Thomas M. Munger, Nemer Samniah, Jorn Bathen, 
Mark W. Kroll, Harold H. Hoium, Marshall S. Stanton 

 Wedensky Transthoracic Stimulation: Dose Response in Healthy 
Volunteers and Ventricular Tachycardia Patients. (North American 
Society of Pacing and Electrophysiology, May 1999, Toronto, Can-
ada) 

 

Katerina Hnatkova, Marek Malik, Mark W. Kroll, Thomas M. Munger, 
Nemer Samniah, Lars Hegrenaes, , David G. Benditt, Marshall S. Stanton, 
Ole Rossvoll, Harold H. Hoium, Stephen J. Ryan  

QRS Complex Alternans Detected By Wavelet Decomposition of 
Signal Averaged Electrocardiograms: Differences Between Pa-
tients with Ventricular Tachycardia and Normal Healthy Volun-
teers. (North American Society of Pacing and Electrophysiology, 
May 1999, Toronto, Canada) 

 

Katerina Hnatkova, Marshall S. Stanton, Stephen J. Ryan, Marek Malik, 
Thomas M. Munger, Nemer Samniah, Jorn Bathen, Mark W. Kroll, David 
G. Benditt, Ole Rossvoll, Harold H. Hoium 

Wedensky Phenomenon Within the Late Potential Region: Dose 
Related Separation of Patients with Ventricular Tachycardia From 
Healthy Controls. (North American Society of Pacing and Electro-
physiology, May 1999, Toronto, Canada) 
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Katerina Hnatkova, Marshall S. Stanton, Stephen J. Ryan, Marek Malik, 
Thomas M. Munger, Nemer Samniah, Jorn Bathen, Mark W. Kroll, David 
G Benditt, Ole Rossvoll, Harold H. Hoium 

Wedensky Phenomenon and Cardiac Modulation: Dose Related 
Separation of Patients with Ventricular Tachycardia From Healthy 
Controls. (XIth World Symposium on Cardiac Pacing and Electro-
physiology, June 1999, Berlin, Germany) 

 

Marek Malik, David G. Benditt, Katerina Hnatkova, Lars Hegrenaes, Step-
hen J. Ryan, Thomas M. Munger, Nemer Samniah, Jorn Bathen, Mark W. 
Kroll, Harold H. Hoium, Marshall S. Stanton 

External Cardiac Modulation: Evidence of Wedensky Phenome-
non in Healthy Subjects and Ventricular Tachycardia Patients. XIth 
World Symposium on Cardiac Pacing and Electrophysiology, June 
1999, Berlin, Germany 

 

Katerina Hnatkova, Mark W. Kroll, Stephen J. Ryan, Marek Malik, Thomas 
M. Munger, Nemer Samniah, Lars Hegrenaes, David G. Benditt, Marshall 
S. Stanton, Ole Rossvoll, Harold H. Hoium 

Wavelet Analysis of Subthreshold Cardiac Modulation in Healthy 
Subjects and Ventricular Tachycardia Patients. XIth World Sympo-
sium on Cardiac Pacing and Electrophysiology, June 1999, Berlin, 
Germany 

 

Katerina Hnatkova, Marek Malik, Mark W. Kroll, Thomas M. Munger, Ne-
mer Samniah, Lars Hegrenaes, David G. Benditt, Marshall S. Stanton, Ole 
Rossvoll, Harold H. Hoium, Stephen J. Ryan 

Wavelet Decomposition of QRS Complex Alternans: Differences 
Between Patients with Ventricular Tachycardia and Normal 
Healthy Volunteers. XIth World Symposium on Cardiac Pacing and 
Electrophysiology, June 1999, Berlin, Germany 
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Katerina Hnatkova, David G. Benditt, Marek Malik, Ole Rossvoll, Stephen 
J. Ryan, Thomas M. Munger, Nemer Samniah, Jorn Bathen, Mark W. Kroll, 
Harold H. Hoium, Marshall S. Stanton 

Wedensky Transthoracic Modulation: Dose Response in Healthy 
Volunteers and Ventricular Tachycardia Patients. XIth World Sym-
posium on Cardiac Pacing and Electrophysiology, June 1999, Berlin, 
Germany 

 

Marek Malik, David G. Benditt, Katerina Hnatkova, Lars Hegrenaes, Step-
hen J. Ryan, Thomas M. Munger, Nemer Samniah, Jorn Bathen, Mark W. 
Kroll, Harold H. Hoium, Marshall S. Stanton 

External Cardiac Modulation: Evidence of Wedensky Phenome-
non in Healthy Subjects and Ventricular Tachycardia Patients.  Eu-
ropean Society of Cardiology, August 1999, Barcelona, Spain 

 

Katerina Hnatkova, Mark W. Kroll, Stephen J. Ryan, Marek Malik, Thomas 
M. Munger, Nemer Samniah, Lars Hegrenaes, David G. Benditt, Marshall 
S. Stanton, Ole Rossvoll, Harold H. Hoium 

Wavelet Analysis of Subthreshold Cardiac Modulation in Healthy 
Subjects and Ventricular Tachycardia Patients. European Society 
of Cardiology, August 1999, Barcelona, Spain 

 

Katerina Hnatkova, Marek Malik, Mark W. Kroll, Thomas M. Munger, Ne-
mer Samniah, Lars Hegrenaes, David G. Benditt, Marshall S. Stanton, Ole 
Rossvoll, Harold H. Hoium, Stephen J. Ryan 

Wavelet Decomposition of QRS Complex Alternans: Differences 
Between Patients with Ventricular Tachycardia and Normal 
Healthy Volunteers. European Society of Cardiology, August 1999, 
Barcelona, Spain 

 

Katerina Hnatkova, Marshall S. Stanton, Stephen J. Ryan, Marek Malik, 
Thomas M. Munger, Nemer Samniah, Jorn Bathen, Mark W. Kroll, David 
G. Benditt, Ole Rossvoll, Harold H. Hoium 

Wedensky Cardiac Modulation: Dose Related Separation of Pa-
tients with Ventricular Tachycardia From Healthy Controls.(Euro-
pean Society of Cardiology, August 1999, Barcelona, Spain 
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M. Malik, M. Kroll, S. Ryan, H. Hoium 

Optimum Electrode Configuration to Induce Non-Invasive 
Wedensky Phenomenon in Man.  Computers in Cardiology, No-
vember 1999, Hanover, Germany 

 

K. Hnatkova, M.W. Kroll, S.J. Ryan, T.M. Munger, N. Samniah, L. Hegre-
naes, D.G. Benditt, M. Stanton, O. Rossvoll, H.H. Hoium, M. Malik 

Wavelet Decomposition of Wedensky Modulated Electrocardio-
grams: Differences Between Patients with Ventricular Tachycardia 
and Healthy Volunteers. Computers in Cardiology, November 
1999, Hanover, Germany 

 

Katerina Hnatkova, Mark W. Kroll, Stephen J. Ryan, Thomas M. Munger, 
Nemer Samniah, Lars Hegrenaes, David G. Benditt, Marshall S. Stanton, 
Ole Rossvoll, Harold H. Hoium, Marek Malik 

Wedensky Modulated Signal Averaged Electrocardiograms Com-
bination of Time Domain and Wavelet Decomposition Parameters 
for Identification of Ventricular Tachycardia Patients. Circulation, 
October 1999, Atlanta, Georgia 

 

Hamzei A, Mouchawar G, Badelt S, Zhang J, Kroll M, Fain E, Swerdlow 
CD.  

Three-capacitor multistep waveform lowers defibrillation thresh-
old. Pacing and Clinical Electrophysiology 22:87, 1999 

 

K Hnatkova, SJ Ryan, DG Benditt, O Rossvoll, TM Munger, N Samniah, J 
Bathen, MS Stanton, MW Kroll, HH Hoium, M Malik  

Reproducibility of Non-invasive Wedensky Modulation in Man is 
Dependent on Number of Averaged Cardiac Cycles. North Amer-
ican Society of Pacing and Electrophysiology, May 2000, Washing-
ton DC 
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Marek Malik, Steven J Ryan, Mark W Kroll, Harold H Hoium  

Computer Simulation of Optimum Electrode Configuration for the 
Induction of Non-invasive Wedensky Modulation in Man. North 
American Society of Pacing and Electrophysiology, May 2000, 
Washington DC 

 

K. Hnatkova, S.J. Ryan, D.G. Benditt, O. Rossvoll, T.M. Munger, N. Sam-
niah, J. Bathen, M.S. Stanton, M.W. Kroll, H.H. Hoium, M. Malik 

Reproducibility of non-invasive Wedensky modulation in man is 
dependent on modulation energy but independent of modulation 
moment. European Society of Cardiology, August/September 
2000, Amsterdam, Netherlands 

 

K Hnatkova, SJ Ryan, DG Benditt, O Rossvoll, TM Munger, N Samniah, J 
Bathen, MS Stanton, MW Kroll, HH Hoium, M Malik 

Stability of Non-invasive Wedensky Modulation in Man Depends 
on Modulation Energy but not on Modulation Moment.  Cardiostim, 
June 2000, Nice, France 

 

Marek Malik, Steven J Ryan, Mark W Kroll, Harold H Hoium 

Optimum Electrode Configuration for the Induction of Non-inva-
sive Wedensky Modulation in Man: Computer Modeling Study.  
Cardiostim, June 2000, Nice, France 

 

Kroll MW 

History of Pacing and Defibrillation. Invited Address, United States 
Patent and Trademark Office, June 2001, Arlington, Virginia. 

 

Kroll, Mark W; Brewer, James E, and Ellenbogen, Kenneth A 

Threshold Creep as a Possible Cause of Sudden Death in ICD Pa-
tients. Twelfth World Congress on Cardiac Pacing and Electrophys-
iology, Feb. 2003, Hong Kong. 
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Kroll MW 

History of Pacing and Defibrillation. Invited Address, California 
Polytechnical Institute. February 2003, San Luis Obispo, California. 

 

Kroll MW 

 Medical Startup: Do’s and Don’ts. Invited Address: Caltech/MIT 
Enterprise Forum. March 2003 

 

Kroll MW 

 History of Pacing and Defibrillation. Invited Address, The Citadel, 
March 2003 Charleston, South Carolina. 

 

Kroll MW 

 Clinical Applications of Defibrillation Research. Invited Address, 
University of Michigan Cardiac Electrophysiology Dept. 2003, 2004. 

 

Kroll M, Lebel R, Suh A, Muntz AH. 

 Medical Devices: The Power of Small. Panel for the MIT Club 
meeting at Caltech, Jan 2004. 

 

Kroll MW. 

 Cardiac Concerns and the TASER Devices. TASER International 
Tactical Conference, Las Vegas. Feb 2004.  

  

Kroll MW 

 Clinical Applications of Defibrillation Research.  Invited Address.  
Stanford University Cardiac Electrophysiology Dept., Palo Alto, Cal-
ifornia, 2004. 
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Karlheinz Seidel KH, MD, Chris Moulder, MS, Gabriel Mouchawar, PhD, 
Christoph Stoeppler, MD, T. Becker, MD, T. Kleemann, MD., U. 
Weise, MD, Mark Kroll, PhD 

 Stepped Defibrillation Waveform is More Efficient than the Bipha-
sic Waveform, Europace Supplements, Vol. 6, June 2004. 

 

Kroll MW, Stoeppler C, Larsson B, Schaeken A, Mouchawar G, Moulder 
C, Bailleul C 

 Beyond the Biphasic: The Next Step for DFT Reduction, Europace 
Supplements, Vol.6, June 2004. 

 

Kroll MW, Olson W, Karam R, Lathrop D, Zipes DP. 

 Sudden Cardiac Death: Where are we and where are we going in 
the next 20 years? Gordon Research Conference: Cardiac Arrhyth-
mia Mechanisms. February 2005 

 

Mark Kroll, James Sweeney, Charles Swerdlow.  

 Theoretical Considerations Regarding the  Cardiac Safety of Law 
Enforcement Electronic Control Devices. American Academy of 
Forensic Sciences. Annual Meeting Feb 2006. Proceedings Vol XII 
C18 pp 139-140. 

 

Mark Kroll, James Sweeney, Dorin Panescu.  

 Analysis of Electrical Activation of Nerve and Muscle by TASER 
CEWs. American Academy of Forensic Sciences. Annual Meeting 
Feb 2006. Proceedings Vol XII C22 pp 142-143. 

 

Kroll MW, Seidl KH, Moulder C, Mouchawar G, Stoeppler C, Becker T, 
Donges K, Kleeman T, Weise U, Anskey E,  Burnett H, Denman RA. 

 Stepped Defibrillation Waveform Is Substantially More Efficient 
Than The 50% Tilt Biphasic. JACC February 2006 

 

Kroll MW. 

 Clinical Applications of Defibrillation Research. Invited address, 
Cornell University Cardiac Electrophysiology Dept. May 2006. 

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 87 of 130



Kroll Curriculum Vitae 20-Mar-22 Page 65 

 

 

Boriani G, Kroll MW, Biffi M, Silvestri P, Martignani C, Valzania C, Diem-
berger I, Moulder C, Mouchawar G, Branzi A. 

 Plateau Waveform Shape Allows a Higher Patient Shock Energy 
Tolerance. Heart Rhythm abstract issue 2006 

 

Mark Kroll and Dorin Panescu.  

 Theoretical Considerations Regarding the  Cardiac Safety of Law 
Enforcement Electronic Control Devices. Bioelectromagnetic Soci-
ety 2006 Conf. 

 

Kroll MW  

 The History and Future of Defibrillation Waveforms. Cardiostim 
2006 and Europace Abstract Issue 2006. 

  

Val-Mejias J. E., Gupta M. S., Kroll M. W.  

 Paradoxical Relationship between Defibrillation Threshold and 
Shock Pulse Time Constant. Cardiostim 2006 and Europace Ab-
stract Issue 2006. 

 

Seidl K., Kroll M.W., Mouchawar G, Becker T., Donges K., Kleemann T., 
Weise U., Moulder C., Stoeppler C., Umesan C.V., Martin P.T., 
Anskey E.J., Burnett H., Denman R.A.  

 Stepped Defibrillation Waveform Is More Efficient than the 50% 
Tilt Biphasic. Cardiostim 2006 and Europace Abstract Issue 2006. 

   

Boriani G, Edvardsson N, Kroll MW., Biffi M, Silvestri P, Martignani C, 
Valzania C, Diemberger I, Poçi D, Moulder C, Mouchawar G, 
Branzi A - Bologna, ITA 

Plateau Waveform Shape Allows a Higher Patient Shock Energy 
Tolerance. Cardiostim 2006 and Europace Abstract Issue 2006. 
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Val-Mejias J. E., Gupta M. S., Kroll M. W. 

  Is There an Optimal Impedance for Internal Defibrillation? Cardi-
ostim 2006 and Europace Abstract Issue 2006. 

 

Natarajan S, Henthorn R, Burroughs J, Esberg D, Zweibel S, Ross T, Kroll 
MW, Gianola D  

 Prospective Comparison of Fixed Duration "Tuned" Vs. 50/50% 
Fixed Tilt Defibrillation Waveforms. Cardiostim 2006 and Euro-
pace Abstract Issue 2006. 

 

Panescu D, Mehra R, Kroll MW, Terry R. 

 Medical device development: An industry-academia joint ven-
ture? 28th Annual Intl Conf. IEEE Engineering in Medicine and Biol-
ogy Society 2006. 

 

Dorin Panescu, Ph.D., Mark W. Kroll, Ph.D., Igor R. Efimov, Ph.D. and 
James D. Sweeney, Ph.D 

 Finite Element Modeling of Electric Field Effects of TASER Devices 
on Nerve and Muscle. 28th Annual Intl Conf. IEEE Engineering in 
Medicine and Biology Society 2006. 

 

Robert A. Stratbucker, M.D., Ph.D. , Mark W. Kroll, Ph.D. , Wayne 
McDaniel, Ph.D.  and Dorin Panescu, Ph.D. 

 Cardiac Current Density Distribution by Electrical Pulses from 
TASER devices. 28th Annual Intl Conf. IEEE Engineering in Medicine 
and Biology Society 2006. 

 

Kroll MW.   

 Reply to comment on: Benefit of millisecond waveform duration 
for patients with high defibrillation thresholds. Heart Rhythm. 2006 
Sep;3(9):1114; author reply 1114. Epub 2006 Jul 8 
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Michael Gold, MD, PhD, Jesus Val-Mejias, MD, Robert B. Leman MD, 
Rangarao Tummala, MD, Sanjeev Goyal, MD, Jeffrey Kluger, MD, 
Mark Kroll, PhD, Ashish Oza, MS. 

 Effect of SVC Coil Usage and SVC Electrode Spacing on Defibril-
lation Thresholds. American Heart Association  2006 Scientific 
Sessions Circulation Oct 2006. 

 

Kroll MW. 

 Scientific Basis for the Cardiac Safety of Conducted Electrical 
Weapons. 2006 Annual Seminar: Institute for the Prevention of In 
Custody Death, Las Vegas. 17 Nov. 2006. 

 

Kroll MW. 

 TASER® Electrical Weapons and Cause of Death. Major invited 
lecture at the 2006 NAME (National Association of Medical Exam-
iners) conference in San Antonio, Texas. 

  

Keane D, Aweh N, Hynes B, Sheahan RG, Cripps T, Bashir Y, Zaidi A, Fahy 
G, Lowe M, Doherty P, Kroll MK. 

 Achieving Sufficient Defibrillation Safety Margins with Fixed Du-
ration Waveforms and the Use of Multiple Time Constants. ACC 
March 2007 e-Poster. 

 

Gilman B, Kroll MW. 

 Electrically Induced Chest Constrictions During Ventricular Fi-
brillation Produce Blood Flow. JACC March 2007 

 

Mark W. Kroll, PhD, Jeffrey D. Ho, MD,. Dorin Panescu, PhD, Sunnyvale, 
CA. Igor R. Efimov, PhD, Richard M. Luceri, MD, Patrick J. Tchou, 
MD, Hugh Calkins, MD. 

 Potential Errors in Autopsy Reports of Custodial Deaths Tempo-
rally Associated with Electronic Control Devices: A Cardiovascu-
lar Perspective. American Academy of Forensic Science Annual 
Conference Feb 2007. Pp 284-285 
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Gilman, BL, Kroll, MW, Wang P, Berry, J, Kroll, K. 

 Electrically Induced Chest Constrictions Produce Blood Flow Dur-
ing Ventricular Fibrillation Via Thoracic-Only Pump Mechanism. 
Heart Rhythm Society Annual Scientific Sessions. May 2007 

  

Kroll MW.   

 Reply to comment on: Stepped Defibrillation Waveform Is Sub-
stantially More Efficient Than The 50% Tilt Biphasic. Heart Rhythm. 
2007  

 

Kroll MW.   

 Physiology and Pathology of Conducted Energy Weapons. Invited 
Plenary Address: Bioelectromagnetic Society Annual Meeting 
Kanazawa, Japan, June 2007.  

 

Gold MR, Val-Mejias J, Leman RB, Kroll MW, Graumann R, Oza A. 

 Effect of Superior Vena Cava Coil Location and Shock Impedance 
on Defibrillation Thresholds. Europace June 2007 Lisbon Portugal. 

 

Kroll MW 

 Physiology and Pathology of Electronic Control Devices. 12th 
Masters Conference on Advanced Death Investigation. July 24, 
2007. St. Louis University, St. Louis, MO.  

 

Kroll MW 

 Clinical Applications of Defibrillation Research. South Pacific Car-
diology Meeting. Hong Kong, August 13, 2007 

 

Kroll MW. 

 Scientific Basis for the Safety of Conducted Electrical Weapons. 
2007 Annual Seminar: Institute for the Prevention of In Custody 
Death, Las Vegas. 28 Nov. 2007. 
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Kroll MW. 

 Clinical Applications of Defibrillation Research. Invited address, 
New York University Cardiac Electrophysiology Dept. Jan 2008. 

 

Kroll MW. 

 Clinical Applications of Defibrillation Research. Invited address, 
Brown University Cardiac Electrophysiology Dept. Feb 2008. 

 

Kroll MW. 

 Scientific Basis for the TASER Weapon Cardiac Safety. Invited ad-
dress, Europäische Polizeitrainer-Fachkonferenz in Nurenberg, 
Germany. March 2008. 

 

Lakkireddy, DJ, Kroll MW, Tchou PJ, et al. 

 Can Electrical-Conductive Weapons (TASER®) alter the functional 
integrity of pacemakers and defibrillators and cause rapid myo-
cardial capture? Heart Rhythm abstract issue May 2008. 

 

Swerdlow CS, Kroll MW, Williams H, Biria M, Lakkireddy, DJ, Tchou PJ. 

 Presenting Rhythm in Sudden Custodial Deaths After Use of 
TASER® Electronic Control Device. Heart Rhythm abstract issue 
May 2008. 

 

Lakkireddy, DJ, Kroll MW, Swerdlow, CS, Tchou PJ. 

 Cardiovascular Effects of Conductive Electrical Weapons 
(TASER®): Is Drive Stun worse than the Barbed Application? Car-
diostim June 2008. 

 

Swerdlow CS, Kroll MW, Williams H, Biria M, Lakkireddy, DJ, Tchou PJ. 

 Presenting Rhythm in Sudden Custodial Deaths After Use of 
TASER® Electronic Control Device. Cardiostim June 2008 
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Mejias JE, Doshi, S, Pittaro, M, Kroll M, Oza, A 

 Effect Of High Voltage Shock Impedance On The Defibrillation Ef-
ficacy Of Different Membrane Time Constant Based Defibrillation 
Waveforms. Cardiostim June 2008 

 

Doshi, S, Mejias JE, Pittaro M, Reeves R, Boyce,K, Burroughs J, Cakulev I, 
Kroll M, Oza, A 

 Efficacy Of Tuned Waveforms Based On Different Membrane Time 
Constants On Defibrillation Thresholds: Main Results From The 
Power Trial. Cardiostim June 2008 

 

Mejias JE, Gupta MS, Kroll M, 

 An Inverse Relationship Between Shock Impedance And DFT In 
Terms Of Delivered Charge Supports The Membrane Charging 
Model Of Defibrillation. Cardiostim June 2008 

 

Panescu D, Kroll M, Stratbucker, R.  

 Theoretical Possibility of Ventricular Fibrillation During Use of 
TASER Neuromuscular Incapacitation Devices. IEEE EMBC Annual 
Meeting, Vancouver August 2008. 

 

Kroll M. 

 Medical Device Development Challenges. IEEE EMBC Annual 
Meeting, Vancouver August 2008. 

 

Gilman, BL, Brewer, JE, Kroll MW, Ristango G, Wang H, Shijiie S, Weil 
MH. 

 Applying the Principles of Functional Stimulation to Electrical 
CPR. American Heart Association Scientific Sessions 2008. 

 

 Kroll MW, Panescu D, Brewer JE, Lakkireddy DJ, Graham MA 

 Weight Adjusted Meta-Analysis of Fibrillation Risk From TASER 
Conducted Electrical Weapons. American Academy of Forensic 
Science Proceedings 2009   

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 93 of 130



Kroll Curriculum Vitae 20-Mar-22 Page 71 

 

 

Kroll MW 

 Idea Validation: The Big Company Perspective. Invited address: 
Johns Hopkins Medical Device Conference. Nov 2008 

 

 Kroll MW, Kroll RM, Wood EA, Koepp G, Stein G, Seaburg M, Levine JA. 

 Diastolic Blood Pressure Is A Strong Predictor Of Activity Energy 
Expenditure. J American College Cardiology 2009. Abstract issue 

 

 Kroll MW, Panescu D, Brewer JE, Lakkireddy DJ, Graham M. 

 Meta-Analysis Of Fibrillation Risk From TASER® Conducted Elec-
trical Weapons as a Function of Body Mass. Heart Rhythm 2009 Ab-
stract AB20-1. 

 

Cooper J, Kroll MW, Latacha MP, Chen J, Gleva MJ, Faddis MN, Smith TW. 

 Shock Impedance After Replacing the Superior Vena Cava Coil 
With an Azygos Defibrillation Lead: Implications for Mechanism of 
Improved Defibrillation Efficacy. Heart Rhythm 2009 Abstract 
AB16-3. 

 

 Val-Mejias JE, Gupta MS, Kroll MW. 

 A higher shock impedance (SVC Coil OFF) provides a more effi-
cient defibrillation. Heart Rhythm 2009 Abstract PO04-124. 

 

 Val-Mejias JE, Gupta MS, Kroll MW. 

 How should Defibrillation Threshold be measured and compared? 
Voltage, Energy, Current or Charge? Heart Rhythm 2009 Abstract 
PO04-125. 

 

 Doshi SK, Val-Mejias JE, Pittaro M, Reeves R, Payne J,  Henthorn R,  Hong 
M, Zweibel S, Kroll, MW, Graumann R, Oza, AL. 

 Do similar T-Shock and Rescue Shock Waveforms, When Altered, 
Affect ULV based DFT Estimations? Heart Rhythm 2009 Abstract 
PO06-130. 
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 Val-Mejias JE, Doshi SK, Kroll, MW, Oza, AL, Shah S. 

 Is the Time Constant of the Cardiac Cell Membrane Affected by 
Progression of Heart Disease? Heart Rhythm 2009 Abstract PO06-
142. 

 

Kroll, MW 

 Implantable devices - Achieve maximum safety at implant. Meet-
ing of European Society of Cardiology (ESC) Working Group on 
Cardiovascular Pharmacology and Drug Therapy. 19 June 2009. 

 

Kroll, MW 

 How do TASER Electronic Control Devices Actually Work? Illinois 
Science Council Session on: The Body Electric, 29 June 2009. 

 

Kroll, MW 

 The Future of Defibrillation Therapy. At “25 Years of ICD-Therapy 
in Germany.” Mannheim, Germany. 25 Sept 2009 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Harvard Univer-
sity. Mar 2010 

 
 Kroll MW  

 Clinical Applications of Defibrillation Research. University of Indi-
ana. Mar 2010 

 

 Moulder C, Kroll MW.  

 Plateau waveform reduces pain with and without pre-pulses. Heart 
Rhythm Soc., 2010, Heart Rhythm abstract issue, May 2010 

 

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 95 of 130



Kroll Curriculum Vitae 20-Mar-22 Page 73 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Creighton Uni-
versity. May 2010 

 
 Kroll MW  

 Clinical Applications of Defibrillation Research. University of Illi-
nois, Champaign-Urbana. July 2010 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Columbia & New 
York University and Albert Einstein College of Medicine. Jun 2010 

 

Kroll MW 

 Clinical Applications of Defibrillation Research. Christian Medical 
College, Vellore India. Aug 2010. 

 

Kroll MW 

 Clinical Applications of Defibrillation Research. Electrophysiol-
ogy Meeting, New Delhi, India. Aug 2010. 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. China Heart Con-
gress, Beijing. Aug 2010 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Michigan State 
University. Aug 2010 

 

Kroll MW Clinical Applications of Defibrillation Research. Tufts Univer-
sity. Sep 2010 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Stanford Univer-
sity. Sep 2010 
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Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Texas Southwestern. Sep 2010 

 

Kroll MW  

Clinical Applications of Defibrillation Research. Wake-Forest Uni-
versity. Nov 2010 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Cal-
ifornia at Los Angeles. Nov 2010 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Illi-
nois, Peoria. Nov 2010 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Mayo Clinic, 
Scottsdale. Jan 2011 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Mi-
ami Miller School of Medicine. Mar 2011 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Washington. Apr 2011 

 

Kroll MW 

 Implantable Defibrillator Transformers and High Voltage Circuits. 
Invited Faculty Presentation, Heart Rhythm Society Conference. 
May 2011 
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Kroll MW  

 Clinical Applications of Defibrillation Research. Baylor College of 
Medicine, Houston. Jun 2011 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Cornell Univer-
sity . Aug 2011 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Baylor College of 
Medicine, Dallas. Aug 2011 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Columbia & New 
York University. Aug 2011 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. College of Medi-
cine, Cincinnati. Sep 2011 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Michigan. Dec 2011 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Utah 
College of Medicine. Mar 2012 

 

Kroll MW  

 Medium Voltage Therapy. Stanford Biodesign Conference. May 
2012 
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Kroll MW 

 The Electrophysiologist In Industry. Invited Faculty Presentation, 
Heart Rhythm Soc., May 2012 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Michigan. Oct 2012 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. College of Medi-
cine and Life Sciences - University of Toledo. Oct 2012 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Northwestern 
University Feinberg School of Medicine. Dec 2012 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Texas Southwestern. Mar 2013 

 

Kroll MW  

 Medium Voltage Therapy. Stanford Biodesign Conference. May 
2013 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Texas McGovern Medical School. Jun 2013 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Baylor College of 
Medicine, Dallas. Sep 2013 
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Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Michigan. Oct 2013 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Ohio State Uni-
versity. Oct 2013 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Loyola University 
Stritch School of Medicine. Nov 2013 

 

Kroll MW  

 History and Future of Defibrillation. Mayo Clinic. Mar 2014 

 

Kroll MW  

 History and Future of Defibrillation. Cleveland Clinic. May 2014 

 

 Swerdlow CD, Kroll MW, Kollman D, Seifert, G 

 Transmission Line Testing of ICD Leads, Heart Rhythm Society 
Conference. May 2014  

 

Graham MA, Karch SB, Wetli CV, Kroll, MW, Brave MA 

 Medical Examiner Collection of Comprehensive, Objective Med-
ical Evidence for Conducted Electrical Weapons and Their Tem-
poral Relationship to Sudden Arrest. National Association of Med-
ical Examiners 2014 

 

Kroll MW 

 Ventricular Fibrillation Thresholds of Swine vs. Humans. Interna-
tional Electrotechnical Commission, Vienna Austria, Sept 2014. 
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Kroll MW  

 Applied Bioelectricity. Arizona State University. Sep 2014 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Cal-
ifornia at San Diego. Oct 2014 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Tokyo Women's 
Medical University, Cardiovascular Institute of Japan, Osaka Med-
ical College. Dec 2014 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Ok-
lahoma. Apr 2015 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Harvard Univer-
sity, Tufts University. May  2015 

 

Kroll MW 

 The Science of Arrest-Related-Death. International Law Enforce-
ment Educators and Trainers Association. Chicago, USA. April 
2015  

 

 Swerdlow CD, Kroll MW, Kollman D, Seifert G 

 High-Frequency Impedance Identifies Chronic Riata Leads with 
Outer Insulation Breach but Intact Inner Insulation, Heart Rhythm 
Society May 2015 

 

Kroll MW  

 The Medical Startup: Do’s and Don’ts. Kellogg School of Business 
Northwestern University. Jun 2015 
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Brave MA,  Karch S, Kroll MW, Graham MA, Wetli C 

 Medical Examiner Collection of Comprehensive, Objective Med-
ical Evidence for CEWs and Their Temporal Relationship to Sud-
den Arrest. National Institute of Science And Technology. Interna-
tional Forensic Symposium On Error Management. July 2015 

 

Kroll MW 

 Pathophysiological Aspects of Electroshock Weapons. Sympo-
sium at University of Salzburg, Austria. July 2015. 

 

Kroll MW 

 Defibrillation Threshold Testing: Is it Still Relevant? Kansas City 
Heart Rhythm Symposium. Kansas City, USA. August 2015 

 

Kroll MW 

 The Basic Science of Defibrillation. Invited Address, United King-
dom Heart Rhythm Conference, Birmingham UK, Oct 2015 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Ohio State Uni-
versity. Oct 2015 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Baylor College of 
Medicine, Houston. Oct 2015 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Mi-
ami Miller School of Medicine. Dec 2015 

 

Kroll MW   

 Clinical Applications of Defibrillation Research. Cleveland Clinic. 
Jan 2016 
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Kroll MW  

 Clinical Applications of Defibrillation Research. College of Medi-
cine and Life Sciences - University of Toledo. Jan 2016 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Col-
orado School of Medicine. Feb 2016 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Texas Southwestern. Mar 2016 

 

Ross D, Kroll MW, Brave M 

 Arrest-Related-Death. International Law Enforcement Educators 
and Trainers Association. Chicago, USA. April 2016 

 

Kroll MW 

 Clinical Applications of Defibrillation Research. Oxford Univer-
sity. April 2016. 

 

Kroll MW  

 Arrest-Related Death. United States Department of Justice, San Di-
ego. Jun 2016 

 

Kroll MW   

 Clinical Applications of Defibrillation Research. University of Cal-
ifornia at San Diego. Jun 2016 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Illi-
nois, Springfield. Aug 2016 
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Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Washington Spokane School of Medicine. Sep 2016 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Oregon Health & 
Science University School Medicine. Nov 2016 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of 
Washington. Nov 2016 

 

Kroll MW 

 Real and Imagined Risk of Electrical Weapons. University of Salz-
burg Electroshock Weapon Symposium. Salzburg Austria. Dec 
2016. 

 

Brave MA, Kroll, MW, Karch SB, Wetli CV, Graham MA, Kunz SN, 
Panescu D 

 Medical Examiner Collection of Comprehensive, Objective Med-
ical Evidence for Conducted Electrical Weapons and Their Tem-
poral Relationship to Sudden Arrest. ICFSC 2017: International 
Conference on Forensic Science and Crime. London, UK Jan 2017. 
World Academy of Science, Engineering and Technology, Inter-
national Journal of Law and Political Sciences, 11(1) 2017 

  

Kroll MW  

 Clinical Applications of Defibrillation Research. Ohio State Uni-
versity. Jan 2017 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Case-Western 
University. Feb 2017 
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 Clinical Applications of Defibrillation Research. Tokyo Women's 
Medical University, Cardiovascular Institute of Japan, Osaka Med-
ical College. Feb 2017 

 

Kroll MW 

 Optimizing ICD implants for Heart Failure Patients. Japan Heart 
Failure Annual conference. Feb 2017 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Stanford Univer-
sity. Feb 2017 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Cornell Univer-
sity. Mar 2017 

 

Kroll MW 

 Electrical weapons and the investigation of arrest-related death. 
Miami-Dade Police Use of Force in Today's World Conference. 
June 2017. 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Washington Uni-
versity School of Medicine. Aug 2017 

 

Kroll MW  

 Ventricular Fibrillation Threshold as a Function of Shock Duration. 
Underwriter's Laboratory IEC Meeting, Northbrook, Illinois. Sep 
2017 
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 Clinical Applications of Defibrillation Research. Thomas Jefferson 
University Kimmel Medical College. Nov 2017 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. College of Medi-
cine, University of Cincinnati. Dec 2017 

 

Kroll MW 

 Ventricular fibrillation risk of short pulses. Did Green and Biegel-
meier miss something? IEC TC64MT4 Meeting, Dresden Ger-
many, March 2018. 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Indi-
ana, Krannert Institute. Mar 2018 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. Harvard Univer-
sity, Tufts University. May 2018 

 

Porterfield JE, Kottam AG, Kroll MW, Swerdlow CD. 

 Why Are Painless Impedance Measurements Insensitive For De-
tection Of High-Voltage Insulation Breaches? Heart Rhythm Soci-
ety Conference. May 2018. 

 

Kroll MW, Panescu D, Andrews CJ. 

 Fibrillation thresholds for rapid DC pulses. IEC TC64MT4 Meet-
ing, Fehraltdorf (Zurich), Switzerland, August 2018. 
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Kroll MW, Panescu D, Andrews CJ, Koch M, Hirtler, R. 

 Short pulse ventricular fibrillation thresholds. A modest proposal 
for new standards based on charge. IEC TC64MT4 Meeting, 
Fehraltdorf (Zurich), Switzerland, August 2018. 

 

Kroll MW  

 History and Future of Defibrillation. University of California at San 
Diego. Sep 2018 

 

Kroll MW 

 Charge not energy: the risk of short pulses from electric cars to 
electric fences. 3rd International Symposium “Electricity and 
Safety in the 21st Century” – New Technologies, Applications and 
Standards. Dresden, Germany (DGUV Congress) on Nov. 5-6, 
2018. 

 

Kroll MW  

 History and Future of Defibrillation. Cleveland Clinic. Dec 2018 

 

Kroll MW, Brave MA, Pratt HMO, Witte KK, Kunz SN, Luceri RM. 

 Benefits vs. Real and Perceived Risks of Handheld Electrical 
Weapons. European Non-Lethal Weapons Conference, Brussels, 
May 2019. 

 

Kroll MW, Wallentine K. 

 Arrest-Related Deaths: Managing Your Medical Examiner. Lexipol 
WebCast 20 June 2019.  

 https://info.lexipol.com/webinar-arrest-related-deaths 

 

Kroll MW  

 Clinical Applications of Defibrillation Research. University of Illi-
nois, Champaign-Urbana. Dec 2019 
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Kroll MW, Morita T 

 Defending Non-firearm Arrest-Related Death Cases. International 
Municipal Lawyers Association Conference. Washington, DC. 24 
April 2020.  

 

Chiles BC, Nerheim MH, Brave MA, Panescu D, Kroll MW. 

 Conducted Electrical Weapon Controlled-Charge Delivery. IEEE 
EMBC July 2020 

 

 Kroll MW, Panescu D, Andrews CJ. 

Bioelectrical Effects of Direct Current. 4th International Sympo-
sium "Electricity and Safety in the 21st Century” June 2020 Dres-
den, Germany 

 

Kroll MW. 

Science of Restraint-related Death. Office of Special Investigations 
Training Program. New York State Attorney General Division. 
March 25, 2021 

 

Kroll MW. 

Pneumatic Pseudo-Impedance of Spit Masks. Special Seminar on 
Spit Masks. Americans for Effective Law Enforcement. April 28, 
2021. 

 

Kroll MW. 

 Fibrillation Risk of Rapid Short Pulse Trains. 4th International Sym-
posium – Electricity and Safety in the 21st Century: Not AC – Not 
DC: Special Aspects of Current Impulses and Discharges. Köln, 
Germany. June 2021. 

 

Pillarisetti J, Gruslova AB, Porterfield JE, Feldman MD, Kottam AG, 
Swerdlow CD, Kroll MW. 

A Novel High Frequency Lead Integrity Testing Device Detects 
ICD Lead Insulation Breaches. Heart Rhythm Society. July 2021  
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Kroll MW; Fulton KW 

"Slope Filtered Pointwise Correlation Dimension Algorithm and its 
Evaluation with Pre-Fibrillation Heart Rate Data," Journal of Electro 
cardiology, March 1992, Vol 24S 

 

Kroll MW; Anderson KM; Supino CG; Adams TP 

"Decline in Defibrillation Thresholds," Pacing and Cardiovascular 
Electrophysiology, Jan. 1993, Vol 16 #1 Pt. II. 

 

Kroll MW 

"A Minimal Model for the Monophasic Defibrillation Pulse,” Pacing 
and Cardiovascular Electrophysiology, April 1993, Vol 16 #4. 

 

Kroll MW 

A Minimal Model of the Single Capacitor Biphasic Defibrillation 
Waveform. Pacing and Cardiovascular Electrophysiology, Novem-
ber 1994 Vol 17 Pt. I. 

 

Hoium H; Brewer JE; Kroll KC; Kroll MW; Kroll KJ 

Use of Subthreshold Transcutaneous Stimulation as a Possible 
Prognostic Test for Ventricular Tachycardia. European Journal of 
Biomedical Engineering, June 1994, Vol 16, # 3/4. 

 

Rist K; Tchou PJ; Mowrey K; Kroll MW; Brewer JE 

Small Capacitors Improve the Biphasic Waveform. Journal of Car-
diovascular Electrophysiology, September 1994.  

 

Brewer JE; Tvedt MA; Adams TP; Kroll MW 

Low Voltage Shocks Have a Significantly Higher Tilt of the Internal 
Electric Field Than Do High Voltage Shocks. Pacing and Cardio-
vascular Electrophysiology,  January 1995, Vol 18, Pt. II 
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Leonelli FM; Wright H; Latterell ST; Nelson RS; Adams TP; Kroll MW 

"A Long Thin Electrode Is Equivalent to a Short Thick Electrode for 
Defibrillation in The Right Ventricle." Pacing Clinical Electrophys-
iology, January 1995. 

 

Leonelli FM, Wright H, Brewer JE, Adams TP, Kroll MW  

Woven wire patches are superior to solid disks for subcutaneous 
electrodes: implications for active can defibrillation. Pacing Clini-
cal Electrophysiology January 1995. 

 

Leonelli FM; Kroll MW, Brewer JE 

"Defibrillation Thresholds Are Lower with Smaller Storage Capac-
itors." Pacing and Clinical Electrophysiology, Sept 1995. Vol. 18. 

 

Brewer JE; Perttu JS; Brumwell D; Supino J; Adams T; Kroll MW 

Dual level sensing significantly improves automatic threshold 
control for R wave sensing in implantable defibrillators. Pacing 
Clinical Electrophysiology 1996 Dec;19(12 Pt 1) 

 

Yamanouchi Y, Mowrey KA, Nadzam GR, Hills DG, Kroll MW, Brewer JE, 
Donohoo AM, Wilkoff BL, Tchou PJ 

Large change in voltage at phase reversal improves biphasic de-
fibrillation thresholds. Parallel-series mode switching. Circulation 
1996 Oct 1;94(7) 

 

Yamanouchi Y, Brewer JE, Mowrey KA, Kroll MW, Donohoo AM, Wilkoff 
BL, Tchou PJ 

Sawtooth first phase biphasic defibrillation waveform: A compari-
son with standard waveform in clinical devices Journal Cardiovas-
cular Electrophysiology 8 (5) (May 1997) 
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Swerdlow CD, Brewer JE, Kass RM, Kroll MW 

Application of models of defibrillation to human defibrillation 
data: implications for optimizing implantable defibrillator capaci-
tance. Circulation 1997 Nov 4;96(9):2813-2822 

 

Yamanouchi Y, Mowrey KA, Kroll MW, Brewer JE, Donohoo AM, Wilkoff 
BL, Tchou PJ  

Optimized first phase tilt in "parallel-series" biphasic waveform. 
Journal Cardiovascular Electrophysiology 1997 Jun;8(6) 

 

Kroll MW, Brewer JE  

Automated external defibrillators: design considerations. New 
Horizons in Emergency Medicine 1997 May;5(2) 

 

Mouchawar GA, Wolsleger WK, Doan PD, Causey JD 3rd, Kroll MW  

Does an SVC electrode further reduce DFT in a hot-can ICD sys-
tem? Pacing Clinical Electrophysiology    1997 Jan;20(1 Pt 2) 

 

Yamanouchi Y, Mowrey KA, Nadzam GR, Hills DG, Kroll MW, Brewer JE, 
Donohoo AM, Wilkoff BL, Tchou PJ  

Effects of polarity on defibrillation thresholds using a biphasic 
waveform in a hot can electrode system. Pacing Clinical Electro-
physiology 1997 Dec;20(12 Pt 1)  

 

Yamanouchi YY, Mowrey KA, Kroll MW, Brewer JE, Donohoo AM, Nie-
bauer MJ, Wilkoff BL, Tchou PJ  

Effects of respiration phase on ventricular defibrillation threshold 
in a hot can electrode system. Pacing Clinical Electrophysiology 
1998 Jun;21(6)  
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Leonelli FM, Wang KE, King C, Brewer J, Donohoo AM, Kroll MW 

Energy steering of biphasic waveforms using a transvenous three 
electrode system. Pacing Clinical Electrophysiology. 1999 Jun;22(6 
Pt 1):849-54.  

 

Mehdirad AA, Love CJ, Stanton MS, Strickberger SA, Duncan JL, Kroll 
MW 

Preliminary clinical results of a biphasic waveform and an RV lead 
system. Pacing Clinical Electrophysiology. 1999 Apr;22(4 Pt 1):594-
9.  

 

Malik, M., Ryan, S.J., Kroll, M.W. and Hoium, H.H. 

Computer simulation of optimum electrode configuration for the 
induction of noninvasive Wedensky phenomenon in man. In Com-
puters in Cardiology, 1999: 209-212 

 

Hnatkova, K; Kroll, M. W.; Ryan, S. J.; Munger, T. M.; Samniah, N.; Hegre-
naes, L.; Benditt, D. G.; Stanton, M.; Bathen, J.; Rossvoll, O.; Hoium, H. 
H.; Malik, M. 

Wavelet decomposition of Wedensky modulated electrocardio-
grams : Differences between patients with ventricular tachycardia 
and healthy volunteers. Computers in Cardiology. 1999:157-160. 

 

Mouchawar G, Kroll M, Val-Mejias JE, Schwartzman D, McKenzie J, Fitz-
gerald D, Prater S, Catcher M, Fain E, Syed Z.  

ICD waveform optimization: A randomized, prospective, pair-
sampled multimember study.  Pacing Clinical Electrophysiology. 
2000 Nov;23(11 Pt 2):1992-5. 

 

Val-Mejias JE, Brewer, JE, Kroll MW 

Efficient defibrillation with new asymmetric waveform, Cardi-
ostim 2001 Proceedings, Europace 2001; 589—594. 
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Val-Mejias JE, Brewer, JE, Kroll MW 

Capture threshold correlates with defibrillation threshold, Cardi-
ostim 2001 Proceedings, Europace 2001; 595—600 

 

Kroll MW 

Waveform Flexibility: The Present and Future Solution for Clini-
cally Effective Defibrillation, Cardiac Arrhythmias 2003. 2004, pp 
519-526. 

 

Boriani G, Biffi M, Silvestri P, Martignani C, Valzania C, Diemberger I, 
Moulder C, Mouchawar G, Kroll M, Branzi A.  

Mechanisms of Pain Associated with Internal Defibrillation 
Shocks: Results of a Randomized Study of Shock Waveform, Heart 
Rhythm, July 2005 

 

Denman RA, Umesan C, Martin PT, Forbes RN, Kroll MW, Anskey EJ, Bur-
nett HE.  

 Benefit of millisecond waveform durations for patients with high 
defibrillation thresholds. Heart Rhythm. 2006 May;3(5):536-41. 

 

Kroll MW, Efimov IR, Tchou PJ 

 Present Understanding of Shock Polarity For Internal Defibrilla-
tion: The Obvious and Non-obvious Clinical Implications. Pacing 
Clinical Electrophysiology Aug 2006;29 :1-7 

 

Karlheinz Seidl, Russell A. Denman, J. Christopher  Moulder, Gabriel 
Mouchawar, Christoph Stoeppler, Torsten Becker, Udo Weise, 
Emma J. Anskey, Helen E. Burnett, Kroll MW 

 Stepped Defibrillation Waveform Is Substantially More Efficient 
Than The 50% Tilt Biphasic. Heart Rhythm December 2006  
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Keane D, Aweh N, Hynes B, Sheahan RG, Cripps T, Bashir Y, Zaidi A, Fahy 
G, Lowe M, Doherty P, Kroll MK. 

 Achieving Sufficient Defibrillation Safety Margins with Fixed Du-
ration Waveforms and the Use of Multiple Time Constants.  Pacing 
Clinical Electrophysiology 2007 May;30(5):596-602. 

 

 Kroll MW, Calkins H, Luceri RM.  

 Electronic control devices and the clinical milieu. J Am Coll Car-
diol. 2007 Feb 13;49(6):732; author reply 732-3 

 

Natarajan S, Henthorn R, Burroughs J, Esberg D, Zweibel S, Ross T, Kroll 
MW, Gianola D, Oza A  

 "Tuned" Defibrillation Waveforms Outperform 50/50% Tilt Defib-
rillation Waveforms. Pacing Clinical Electrophysiology 2007; 
30:S139–S142 

 

Boriani, G, Edvardsson N, Biffi, M Silvestri P, Martignani C, Valzania C, 
Diemberger  I, Moulder C, Mouchawar G, Poci D, Branzi A, and 
Kroll MW,  

 Plateau Waveform Shape Allows a Much Higher Shock Energy Tol-
erance in AF Patients. J Cardiovascular Electrophysiology May 14, 
2007 

 

Kroll MW, Swerdlow CD 

 Optimal Waveforms for ICDs. Journal of Interventional Cardiac 
Electrophysiology 2007 Apr;18(3):247-63. 

 

Stratbucker RA, Kroll MW, McDaniel W, Panescu D. 

 Cardiac Current Density Distribution by Electrical Pulses from 
TASER devices. Conf Proc IEEE Eng Med Biol Soc. 2006;1:6305-7. 

 

Panescu D, Kroll MW, Efimov IR, Sweeney JD. 

 Finite Element Modeling of Electric Field Effects of TASER Devices 
on Nerve and Muscle. Conf Proc IEEE Eng Med Biol Soc. 
2006;1:1277-9. 
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Kroll MW, Luceri RM, Calkins H. 

 A very interesting case study involving a TASER Conducted Elec-
trical Weapon (CEW) used on a patient with a pacemaker. J Car-
diovasc Electrophysiol. 2007 Dec;18(12):E29-30 

 

Kroll MW. 

 Crafting the Perfect Shock. Spectrum 2007;44(12):27-30.  

 

Kroll MW.  

 Der Perfekte Schock. (German translation of Spectrum article) 
Polizeitrainer Magazin 2008;11:9-15. 

 

Gold MR, Val-Mejias  J, Leman  RB, Tummala R, Royal S, Kluger J, Kroll 
MW, Oza A.  

 Optimization of superior vena cava coil position and usage for 
transvenous defibrillation. Heart Rhythm. 2008 Mar;5(3):394-9. 

 

Kroll MW, Calkins H, Luceri RM, Graham MA, Heegaard WG.  

 Sensitive Swine and TASER Electronic Control Devices. Academic 
and Emergency Medicine 2008; 15(7):695-696. 

 

Kroll MW, Calkins H, Luceri RM, Graham MA, Heegaard WG.  

 TASER Electronic Control Devices: Review of a Review. CMAJ 
epub 2 July 2008. http://www.cmaj.ca/cgi/eletters/178/11/1451 

 

Kroll MW, Calkins H, Luceri RM, Graham MA, Heegaard WG.  

 Electronic Control Devices.  CMAJ epub  July 2008. 

  http://www.cmaj.ca/cgi/content/full/179/4/342-b 
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Kroll MW. 

 Physiology and Pathology of TASER® Electronic Control Devices. 
J Forensic and Legal Medicine. 2009;16:173-177. 

 

Panescu D, Kroll MW, Stratbucker RA. 

 Theoretical possibility of ventricular fibrillation during use of 
TASER neuromuscular incapacitation devices. Proceedings EMBC 
2008;1:5671-5674  

 

Kroll MW. 

 Idiot-Proofing the AED. (Automatic External Defibrillators) Spec-
trum Nov 2008. 

  

Wang H, Tang W, Tsai M-S, Sun S, Gilman B, Li Y, Castillo C, Kroll, MW, 
Guan J, Brewer JE, Weil MH 

 Transthoracic Application of Electrical CPR for Treatment of Car-
diac Arrest. Critical Care Medicine Nov 2008;36(11):S458-S466.  

 

Wang H, Tang W, Tsai M-S, Sun S, Li Y, Gilman B, Kroll, MW, Guan J, 
Brewer JE, Weil MH 

 Coronary Blood Flow Produced By Muscle Contractions Induced 
By Intracardiac Electrical CPR During Ventricular Fibrillation. 
Pacing Clinical Electrophysiology 2009;32S1:223-227.  

 

Gold MR, Kroll, MW, Ellenbogen K 

 ICD Implant Strategy: Are we Asking the Wrong Question? Pacing 
Clinical Electrophysiology 2009;32:567-569. 

 

Dawes DM, Ho JD, Kroll MW, Miner JR 

 Electrical Characteristics of an Electronic Control Device Under a 
Physiologic Load: A Brief Report. Pacing Clinical Electrophysiology 
2010;33(3):330-336. 
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Gilman B, Brewer JE, Kroll, MW 

 Medical Device Design Process. Conf Proc IEEE Eng Med Biol Soc. 
2009;1:5609-12 

 

Vanga SR, Kroll MW, Swerdlow CD, Lakkireddy DJ. 

 TASER Conducted Electrical Weapons and Implanted Pacemak-
ers and Defibrillators. Conf Proc IEEE Eng Med Biol Soc. 
2009;1:3199-204. 

 

Kroll MW, Carver M, Kroll RM, Hinz AF. 

 Cardiac Effects of Varying Pulse Charge and Polarity of TASER® 
Conducted Electrical Weapons. Conf Proc IEEE Eng Med Biol Soc. 
2009;1:3195-8. 

 

Panescu D, Kroll MW, Stratbucker R. 

 Medical safety of TASER conducted energy weapon in a hybrid 3-
point deployment mode. Conf Proc IEEE Eng Med Biol Soc. 
2009;1:3191-4. 

 

Gilman B, Kroll MW, Brewer JE. 

 Medium Voltage Therapy for Preventing and Treating Asystole 
and PEA in ICDs. Conf Proc IEEE Eng Med Biol Soc. 2009;1:4623-
5. 

 

Kroll MW 

 Four-Terminal Impedance Monitoring of Cardiac Output: An Ele-
gant Clinical Application of A Classical Engineering Trick. Euro-
pace 2010;12(5):616-617.  

 

Kroll MW, Schwab, J 

 Achieving Low Defibrillation Thresholds at Implant: Pharmacolog-
ical influences, RV coil polarity and position, SVC coil usage and 
positioning, pulse width settings, and the azygous vein. J Cardio-
vascular Pharmacology Epub: Jun 30 2010 
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Vanga SR, Bommana S, Kroll, MW, Becker S, Lakkireddy D 

 Impedance Changes on Defibrillation Coils After Superior Vena 
Cava Isolation in a Patient with Atrial Fibrillation: Lead Damage or 
Electromechanical Interference? Pacing and Clinical Electrophys-
iology. 2010 epub doi: 10.1111/j.1540-8159.2010.02927.x 

 

Biria M, Bommana SR, Kroll MW, Lakkireddy DJ 

 Multi-System Interactions of Conducted Electrical Weapons 
(CEW) – A Review. Conf Proc IEEE Eng Med Biol Soc. 2010:1266-
1270. 

 

Kroll MW, Panescu D, Hinz AF, Lakkireddy D.  

 A Novel Mechanism for Electrical Currents Inducing Ventricular 
Fibrillation: The Three-Fold Way to Fibrillation. Conf Proc IEEE 
Eng Med Biol Soc. 2010:1990-1996. 

 

Kroll MW.  

 To the Editor-End of the apex era? Heart Rhythm. 2011 
Mar;8(3):e9-10 

 

Kong X, Chbat N, Haemmerich D, Kroll M, Panescu D. 

 Innovative Engineering Solutions. IEEE Pulse. 2011 Jan-
Feb;2(1):34-38. 

 

Walcott G, Kroll M, Ideker R.  

 Ventricular Fibrillation Threshold of Rapid Short Pulses. Conf Proc 
IEEE Eng Med Biol Soc. 2011: Aug;2011:271-7. 

 

Kroll M, Lakkireddy D, Rahko P, Panescu D.  

 Ventricular Fibrillation Risk Estimation for Conducted Electrical 
Weapons: Critical Convolutions. 2011: Aug;2011:255-8. 
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Kroll MW, Dawes DM, Heegaard WG.  

 TASER electronic control devices and eye injuries. Doc Ophthal-
mol. 2012 Apr;124(2):157-9 

 

Conelius J, DeForge W, Pittaro M, Kroll M. 

 Programming of the Individual Phases of the Defibrillation Wave-
form to Achieve an Adequate Defibrillation Safety Margin: Utiliza-
tion of a Surrogate Cardiac Membrane Time Constant. EP Lab Di-
gest. 2012 March:26-27. 

 

Kroll M. 

 Realities of Biomedical Product Liability Suits and the Role of Junk 
Science: From Breast Implants to TASER Weapons. IEEE Pulse. 
2012 Sep;3(5):27-32.  

 

Kroll M, Walcott GP, Ideker RE, Graham MA, Calkins H, Lakkireddy  D, 
Luceri RM, Panescu  D 

 The Stability of Electrically Induced Ventricular Fibrillation EMBS 
Proceedings. 2012; 34:6377-6383. 

 

Kroll M, Fish R, Calkins H, Halperin H, Lakkireddy D, Panescu D.  

 Defibrillation Success Rates for Electrically-Induced Fibrillation: 
Hair of the Dog. EMBS Proceedings. 2012; 34:689-693. 

 

Kroll M, Fish R, Lakkireddy D, Luceri R, Panescu D.  

 Essentials of Low-Power Electrocution: Established and Specu-
lated Mechanisms. Conf Proc IEEE Eng Med Biol Soc. 2012; 
34:5734-5740. 

 

Doshi SK, Pittaro MD, Reeves R, Boyce K, Payne JP, Kroll MW, et al.  

 Efficacy of Tuned Waveforms Based on Different Membrane Time 
Constants on Defibrillation Thresholds: Primary Results from the 
POWER Trial. Pacing Clin Electrophysiol 2012. Oct;35(10):1253-
61. 

Case 1:21-cr-00527-RDM   Document 50-2   Filed 10/14/22   Page 119 of 130



Kroll Curriculum Vitae 20-Mar-22 Page 97 
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 Response to Irnich letter re Efficacy of Tuned Waveforms. Pacing 
Clin Electrophysiol 2013 Apr;36(4):535. 

 

Panescu D, Nerheim M, Kroll MW 

 Electrical Safety of Conducted Electrical Weapons Relative to Re-
quirements of Relevant Electrical Standards. Conf Proc IEEE Eng 
Med Biol Soc. 2013. 35: 5342-5347. 

 

Kroll MW.  

 Arrest-Related Death: Evidence Collection. ResearchGate [Tech-
nical Report]. 2013; 18 May 2013:1-9. Available at: 
https://www.researchgate.net/publication/262639672_Arrest-
Related_Death_Evidence_Collection. 

 

Kroll M, Lakkireddy D, Stone J, Luceri R.  

 TASER® electronic control devices and cardiac arrests: Coinci-
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 Incapacitation recovery times from a conductive electrical 
weapon exposure. Forensic Sci Med Pathol. 2014. 10(2):203-207 

 

Kroll MW, Lakkireddy DR, Stone JR, Luceri RM. 

 Response to letter regarding article, "TASER electronic control 
devices and cardiac arrests: coincidental or causal?" Circulation. 
2014 Nov 4;130(19):e168. 

 

Kollmann DT, Swerdlow CD, Kroll MW, Seifert GJ, Lichter PA.  

 ICD Lead Failure Detection through High Frequency Impedance. 
Conf Proc IEEE Eng Med Biol Soc. 2014. 36: 6487-6492. 
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Panescu D, Kroll MW, Iverson C, Brave MA.  

 The Sternum as an Electrical Shield. Conf Proc IEEE Eng Med Biol 
Soc. 2014;36:4464-4470. 

 

Panescu D, Kroll MW, Brave MA.  

 Transthoracic Cardiac Stimulation Thresholds for Short Pulses. 
Conf Proc IEEE Eng Med Biol Soc. 2014;36:4471-4474. 

 

Panescu D, Kroll MW, Brave MA.  

 Limitations of Animal Electrical Cardiac Safety Models. Conf Proc 
IEEE Eng Med Biol Soc. 2014;36:6483-6486. 
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 Ventricular Fibrillation: Are Swine a Sensitive Species? J Interven-
tional Cardiac Electrophysiology. 2015. 42(2):83-89. 
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 A Novel Model of Electrostimulation Based on the Membrane Ca-
pacitance as Electro-Mechanical Transducer for Pore Gating. Pac-
ing and Clinical Electrophysiology. 2015 doi: 10.1111/pace.12573. 

 

MW Kroll 

 Conducted Electrical Weapon Drive-Stun Mode: Skin Rub vs. In-
jection. Technical Note, 2015. DOI:10.13140/RG.2.1.2488.2724 

 

MW Kroll 

 Baseball, Poison, and Soup Recipes: The TASER Trio of Popular 
Myths. Technical Note, pp. 1-3, 1 March 2015 DOI: 
10.13140/RG.2.1.3348.4320.  

 

MW Kroll 

 Significance of Sound During CEW Application, Technical Report, 
pp. 1-3, 2013. DOI:10.13140/RG.2.1.2262.9925 
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 Transthoracic Ventricular Fibrillation Charge Thresholds. Conf 
Proc IEEE Eng Med Biol Soc. 2015;37:7208-7213. 

 

Dorin Panescu, Mark Kroll, Michael Brave 

 Cardiac Fibrillation Risks with TASER Conducted Electrical Weap-
ons. Conf Proc IEEE Eng Med Biol Soc. 2015;37:323-329 

 

Daniel Kollmann, Charles Swerdlow, Mark Kroll, Gregory John Seifert, 
Patrick Lichter, Daniel Hedin, Dorin Panescu 

 ICD Lead Failure Detection in Chronic Soaked Leads. Conf Proc 
IEEE Eng Med Biol Soc. 2015;37 5667-5671. 

 

Mark W Kroll, Peter E. Perkins, Dorin Panescu 

 Electric Fence Standards Comport with Human Data and AC Lim-
its. Conf Proc IEEE Eng Med Biol Soc. 2015;37:1343-1348 

 

Kroll M. A Brief Primer on Cardiac Arrest Rhythms ResearchGate [Tech-
nical Report]. 2015; 30 May 2015:1-9. 
DOI10.13140/RG.2.2.29179.31527  

 https://www.researchgate.net/publica-
tion/316524318_A_Brief_Primer_on_Cardiac_Arrest_Rhythms. 

 

Kroll MW 

 Please do not confuse ICD testing with ICD optimization. Cardiac 
Rhythm News. Dec 2015. Invited Paper. http://www.cxvascu-
lar.com/crn-features/cardiac-rhythm-news---features/in-the-ab-
sence-of-testing-icd-optimisation-should-always-be-done 

 

Pittaro M, DeForge W, Kroll MW 

 Defibrillation safety margin testing with a modified upper limit of 
vulnerability utilizing a single, electrogram derived coupling in-
terval. Pacing Clinical Electrophysiology. 2016; 39(7):652-7 
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Mark W. Kroll, Mollie B. Ritter, Richard A.  Guilbault, Dorin Panescu  

 Infection Risk From Conducted Electrical Weapon Probes. Journal 
of Forensic Sciences 2016: Jul 18. doi: 10.1111/1556-4029 

 

Kroll MW, Luceri RM, Lakireddy D, Calkins H 

 Do TASER Electrical Weapons Electrocute? Canadian Journal of 
Cardiology. 2016 doi: 10.1016/j.cjca.2015.12.030 

 

Karch SB, Brave MA, Kroll MW 

 On positional asphyxia and death in custody. Med Sci Law. 2016 
Jan;56(1):74-5. 

 

Kroll MW, Adamec J, Wetli CV, Williams HE 

 Fatal traumatic brain injury with electrical weapon falls. Journal of 
Forensic and Legal Medicine. 2016;43:12-19. 

 

Kroll MW, Luceri RM 

 Estimation of Pacemaker and ICD Interaction with Electrical 
Weapons: Italy Demographics of Electronic Control Recipients. 
Technical Note: DOI: 10.13140/RG.2.2.18765.69608 

 

Panescu D, Kroll MW, Brave MA 

 Current Distribution in Tissues with Conducted Electrical Weap-
ons Operated in Drive-Stun Mode. Conf Proc IEEE Eng Med Biol 
Soc. 2016;38:5241-5245. 

 

 Brave MA, Lakkireddy DJ, Kroll MW, Panescu D 

 Validity of the Small Swine Model for Human Electrical Safety 
Risks. Conf Proc IEEE Eng Med Biol Soc. 2016;38:2343-2348. 
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Kroll MW 

 Misunderstanding the Trigger-pull Download. Aug 2016. 
https://www.researchgate.net/publication/321339912_Misun-
derstanding_the_Trigger-pull_Download 

 

Kroll MW, Still GK, Neuman TS, Graham MA, Griffin L. 

 Acute forces required for fatal compression asphyxia: A biome-
chanical model and historical comparisons. Medicine, Science, 
and the Law. 2017 57(2):61-68. 

 

Griffin LV, Kroll MW.  

 Rib-cage strength calculator. 2016; https://www.re-
searchgate.net/publication/311518699_Rib-cage_strength_cal-
culator. 

 

Kroll MW, Ritter MB, Williams HE 

 Fatal and Non-Fatal Burn Injuries with Electrical Weapons and Ex-
plosive Fumes. J Forensic & Legal Medicine. 2017;50:6-11.  

 

Varma N, Schaerf R, Kalbfleisch S, Pimentel R, Kroll MW, Oza A. 

 Defibrillation thresholds with right pectoral implantable cardio-
verter defibrillators and impact of waveform tuning (the Tilt and 
Tune trial). Europace. 2017;19(11):1810-1817. 

 

Kroll MW 

 Positional, Compression, and Restraint Asphyxia: A Brief Review. 
Technical Note: DOI: 10.13140/RG.2.2.29179.31527 

 

Panescu D, Kroll MW, Brave MA 

 New Conducted Electrical Weapons: Finite Element Modeling of 
Safety Margins. Conf Proc IEEE Eng Med Biol Soc. 2017;39: 2170 – 
2176. 
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Panescu D, Kroll MW, Brave MA 

 New Conducted Electrical Weapons: Thoracic Cage Shielding Ef-
fects. Conf Proc IEEE Eng Med Biol Soc. 2017;39: 2191-2196. 

 

Panescu D, Nerheim M, Kroll MW, Brave MA 

 New Conducted Electrical Weapons: Electrical Safety Relative to 
Relevant Standards. Conf Proc IEEE Eng Med Biol Soc. 2017;39: 
2185 – 2190. 

 

Luceri RM, Kroll MW, Calkins H, Halperin H. 

 Commentary on: Gibbons J, Mojica A, Peele M. Human electrical 
muscular incapacitation and effects on QTc interval. J Forensic Sci-
ences. doi: 10.1111/1556-4029.13490. Epub 2017 April 17. 

 

Kroll MW 

 A new study looks at the cognitive effects of electronic control vs. 
physical exertion and alcohol. PoliceOne Jan 2018. Invited Review. 

 

Kroll MW, Ritter MB, Kennedy EA, Silverman N, Shinder R, Brave MA, 
Williams HE. 

 Eye Injuries from Electrical Weapon Probes: Incidents, Preva-
lence, and Legal Implications. J Forensic & Legal Medicine. 2018 
Feb 14;55:52-57. doi: 10.1016/j.jflm.2018.02.013. 

 

Kunz S, Adamec J, Calkins H, Kroll MW. 

 Adrenergic and Metabolic Effects of Electrical Weapons: Review 
and Meta-analysis of Human Data. International J Legal Medicine. 
Int J Legal Med. 2018 Sep;132(5):1469-1475. doi: 10.1007/s00414-
018-1771-2. Epub 2018 Jan 19.  

 

Kunz S, Adamec J, Calkins H, Kroll MW. 

 Cardiac and Skeletal Muscle Effects of Electrical Weapons: A Re-
view of Human and Animal Studies. Forensic Science Med Pathol 
2018 Sep;14(3):358-366. doi: 10.1007/s12024-018-9997-3. Epub 
2018 Jun 28. 
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Kroll MW, Ritter MB, Kennedy EA, Silverman N, Shinder R, Brave MA, 
Williams HE. 

 Eye Injuries from Electrical Weapon Probes: Mechanisms & Treat-
ment. American J Emergency Medicine. 2018 2018 Apr;55:52-57. 
doi: 10.1016/j.jflm.2018.02.013. Epub 2018 Feb 14. 

 

Kroll MW. 

 Cause-Of-Death Challenges in Arrest-Related Deaths. PoliceOne 
June 2018  

 

Chiles BC, Nerheim MH, Brave MA, Panescu D, Kroll MW. 

 Electrical Weapon Charge Delivery with Arcing. Conf Proc IEEE 
EMBC. 2018;40:  

 

Kroll MW, Hail SL, Kroll RM, Wetli CV, Criscione JC. 

 Electrical Weapons and Excited Delirium: Shocks, Stress, and Se-
rum Serotonin. Forensic Science Medicine & Pathology. August 
2018; 14(4):478-83. doi:10.1007/s12024-018-0005-8. 

 

Kroll MW, Ritter MB, Perkins PE, Shams L, Andrews CJ. 

 Perceived Electrical Shock and Bayesian Inference with Multisen-
sory Stimuli. American J Emergency Medicine 2019 Mar;37(3):547-
548. doi: 10.1016/j.ajem.2018.07.042. Epub 2018 Jul 21.  

 

Kroll MW, Brave MA, Kleist SR, Ritter MB, Ross DL, Karch SB. 

 Applied Force During Prone Restraint: Is Officer Weight a Factor? 
American J Forensic Medicine Pathology 2019; 40 (1):1-7. 
doi:10.1097/PAF.0000000000000457 

 

Kroll MW, Panescu D, Hirtler R, Koch M, Andrews CJ. 

 Dosimetry for Ventricular Fibrillation Risk with Short Electrical 
Pulses: History and Future. Conf Proc IEEE Eng Med Biol Soc. 
2019;41:1788-1794. 
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Kroll MW, Kroll LC, Panescu D, Perkins PE, Andrews CJ. 

 High Impedance Electrical Accidents: Importance of Subject and 
Source Impedance. Conf Proc IEEE Eng Med Biol Soc. 2019;41: 
1769-1775. 

 

Kroll MW, Brave MA, Pratt HMO, Witte KK, Kunz SN, Luceri RM. 

 Benefits, Risks, and Myths of Handheld Electrical Weapons. Hu-
man Factors and Mechanical Engineering for Defense and 
Safety.  2019: 3: 7. https://doi.org/10.1007/s41314-019-0021-9 

 

Kroll MW. 

 8 facts about excited delirium syndrome (ExDS) we learned in 
2018. PoliceOne. 11 March 2019. https://www.policeone.com/po-
lice-training/articles/483189006-8-facts-about-excited-delirium-
syndrome-ExDS-we-learned-in-2018/? 

 

Kroll MW, Ritter MB, Perkins PE, Shams L, Andrews CJ. 

 Perceived Electrical Injury: Misleading Symptomology due to 
Multisensory Stimuli. J of Emergency Medicine 2019 
May;56(5):e71-e79. doi: 10.1016/j.jemermed.2019.01.013. Epub 
2019 Feb 28. 

 

Huang J, Ruse RB, Walcott GP, Litovsky S, Bohanan SJ, Gong D, Kroll MW. 

 Ascending Waveform Significantly Reduces Myocardial Defibril-
lation Damage. J American College of Cardiology: Electrophysiol-
ogy 2019 Jul;5(7):854-862. doi: 10.1016/j.jacep.2019.04.006. Epub 
2019 May 29. 

 

Swerdlow CD, Porterfield JE, Kottam AG, Kroll MK. 

 Why Low-Voltage Shock Impedance Measurements Fail to Detect 
Insulation Breaches in Transvenous Defibrillation Leads. Heart 
Rhythm Journal: 2019;16(11):1729-1737 
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Swerdlow CD, Koneru JN, Gunderson B, Kroll MK. 

 Impedance in the Diagnosis of Lead Malfunction. Circulation Ar-
rhythmia Electrophysiol: 2020 Jan 27. doi: 10.1161/CIRCEP.-
119.008092.  

 

Kroll MW, Brave MA, Kleist SR, Ritter MB, Ross DL, Karch SB. 

 Prolonging the Prone Postulate. Am J Forensic Med Pathol 2020; 
41(1):81-82. 

 

Kroll MW, Brave MA. 

 Defending Non-Firearm Arrest-Related Death Incidents. Interna-
tional Municipal Lawyers Association (IMLA). Conference Paper. 
IMLA 2020 Mid-Year Seminar, April 24-27, 2020, Washington, D.C. 
https://www.researchgate.net/publica-
tion/342064787_Kroll_MW_Brave_MA_Defending_Non-Firearm_Arrest-
Related_Death_Incidents_International_Municipal_Lawyers_Associa-
tion_IMLA_Conference_Paper_IMLA_2020_Mid-Year_Seminar_April_24-
27_2020_Washington_DC 

 

Kroll MW, Witte KK, Kunz SN, Luceri RM, Criscione JC.  

 Electrical Weapons and Hematocytes. 2020: J Forensic & Legal 
Medicine: Epublished 2020;73:101990. 

 

Kroll MW, Perkins PE, Pratt H, Stuart E, Bury J, Panescu D. 

 Safety of a High-Efficiency Electrical Fence Energizer. Conf Proc 
IEEE Eng Med Biol Soc. 2020;42:5016-5020 

 

Kroll MW, Witte KK, Calkins H, Luceri RM. 

 Electrical Weapons and Electrophysiology. J Amer Coll Cardiol-
ogy: Case Reports. Oct 2020;2(12):2048-2049 

 

P Schneeweiss, D Panescu, D Stunder, MW Kroll, CJ Andrews, T Theiler. 

 Computational Models For Contact Current Dosimetry At Fre-
quencies Below 1 MHz. Medical & Biological Engineering & Com-
puting.  2021;59(1):107-119. 
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Kroll MW, Witte KK, Ritter MB, Kunz SN, Luceri RM, Criscione JC. 

 Electrical Weapons  and Rhabdomyolysis. Forensic Science Medi-
cine & Pathology. 2021;17(1):58-63. 

 

Kroll MW 

 Naked but Dangerous. Police1 July 2021 https://www.po-
lice1.com/use-of-force/articles/research-review-naked-but-dan-
gerous-tMsIjT1MB2uuJKCm/ 

Kroll MW, Ross DL, Brave MA, Williams HE. 

 Police shootings after electrical weapon seizure: homicide or sui-
cide-by-cop. International J Legal Medicine. 2021;135(6):2547-
2554. 

 

Kroll  MW, Hail S, Brave MA, Kroll RM, Williams HW. 

 Pneumatic Impedance of Spit Socks and N95 Masks: The 
Applicability to Death Investigation. Am J Forensic Med Pathol. 
2022;43(1):7-10. 

 

Kroll MW, Hall CA, Bozeman WF, Luceri RM 

 The Prone Position Paradox. Medicine, Science and the Law. 2021: 
258024211051436.  DOI: 10.13140/RG.2.2.17175.29608 

 

Kroll MW 

 The Dying Gasps of the Prone Asphyxia Hypothesis. Nov 2021. 
https://www.researchgate.net/publication/356267668_The_Dy-
ing_Gasps_of_the_Prone_Asphyxia_Hypothesis 
DOI:10.13140/RG.2.2.23224.26889 

 

Kroll MW 

 Electrocution Primer. Nov 2021. https://www.re-
searchgate.net/publication/356194079_Electrocution_Primer 
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Kroll MW, Perkins PE, Chiles BD, Pratt H, Witte KK, Luceri RM,        
Panescu D. 

 Output of Electronic Muscle Stimulators: Physical Therapy and Po-
lice Models Compared. Conf Proc IEEE Eng Med Biol Soc. 
2021;43:1264-1268. 

 

Chiles BC, Nerheim MH, Markle RC, Brave MA, Panescu D, Kroll MW. 

 Detection of Arcing and High Impedance with Electrical Weapons. 
Conf Proc IEEE Eng Med Biol Soc. 2021;43:1252-1256 

 

Chiles BC, Nerheim MH, Markle RC, Brave MA, Panescu D, Kroll MW. 

 Estimation of Physiological Impedance from Neuromuscular Pulse 
Data. Conf Proc IEEE Eng Med Biol Soc. 2021;43:1246-1251. 

 

Kroll MW, Andrews CJ, Panescu D. 

 Electrocution: Direct-current Dogma Dies Hard. Am J Forensic Med 
Pathol 2021;42(4):405-406. 

 

Kroll MW, Hisey, DAS, Andrews CJ, Perkins PE, Panescu D.  

 Humidity and Ventricular Fibrillation: When Wet Welding can be 
Fatal. Conf Proc IEEE Eng Med Biol Soc. 2021;43: 1462-1467. 

 

Kroll MW, Panescu D, Perkins PE, Hirtler R, Koch M, Andrews CJ. 

 Ventricular Fibrillation Threshold vs Alternating Current Shock 
Duration. Conf Proc IEEE Eng Med Biol Soc. 2021;43:1257-1263. 

 

Kroll MW, Melinek J, Martin JA, Brave MA, Williams HE. 

 Electrical-Weapon Confusion Officer-Involved Shootings. J Foren-
sic Science Medicine & Pathology 2022  
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