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Time to Learn the Basics ...

~Alv U vP]v E]JvPU E « E Z v A 0}%u vEW AZ § } §Z »
> §[+ P 8§ P}} pv E+3 v JvP A]S8Z <}u v]YIve (JE A 1A

Science
<v}Ao P }E +Ce3 u}(IviAo P }A E]JVP P v E 0 SEUSZU }E $Z }% E ¥}v }( P v
§ZEIUPZ 3Z <] VvY. u 87}

Engineering
dZ %% 0] Yiv }(<]vV V USZuYee CAZ]Z3SZ %E}% EY «}(u© E v 8Z *}uCE
pe (HO S8} % } %00

Research
dZ +Ce3 u Y ]JVA «YP Y}v Jvd} v «3p C }(u

(7214

E] o v ¢}uE < ]Jv }E & 8} 35 0]z

Development
d} & 8§ }E %E&} p U *% ] ooC C. o] &

(7214

+}ES }JA E VYu

THE SCIENTIFIC METHOD

Z}u ve 8Z 3 u}es }( 8Z - V]Y}ve E <u]E 3A} u i}E Ju%}v v3eW +Ce35 uestly, u 37}
A +Z}po % % 0C]VP 8} u vC §Z]JvPe §Z 3§ A } C 8} C O0oE CJeX & <laterfbo}]vs ]v
AN T vY. D 38Z} X_ pus8 Azs £ $0C ]e38Z ~]1vY. DSZ}YM ,JA ] 15 pue M ereZ 5 } o
"Z]E&o C ZC v ]o]SC> M

The ~ ] vY¥. D §Z} ]+ 0}P]-}loRp@P} G E} Z pe 38} E § JUE *Ce3 u }(+]vVvY. IvlAo
]V U (E}u Z UJ*$EC 3} P }O}PC &} %+C Z}O}PCX JoSE}NBZ 1 V4V eSw Vo &(}®U ik

Research 1021+ Shirley Ryan AbilityLab 8



HYPOTHESIRIVEN VS. NEEDRIVEN RESEARCH

Research 1021+ Shirley Ryan AbilityLab



dZ]e ] /vS E «YVPU d oo D

>7Z/',dUu d >> D d, dzZhd, d, EW t, d[*» DKZ /DWKzZd EdU [/ E KZ E
> §[« E (Eu C}uE& SZ]Jvl]lvP Z EW Vv ]SZ & ] Vv VIE VvP]v— GEJ¥P ¢ "upd® o Cu Y P8 EE

Research 1021+ Shirley Ryan AbilityLab 10






Community research

tuupv]SC E » €& Z ]* % E(}EU v Vv }us 8Z }juupv]3C S o EP X tZ]Jo oi¥NPo E
veA E+U 3Z E E o]uls Y}ve 3} AZ § A VIvE E%E 8§ (E}u $Z uX :pe3 nipad <}u }\
§¢§ LE A E]JVP v A}l 0 8}v } e v}E§v ¢ E]JoC U V EZ % E}i S A e opy eeX v
§Z ue OA «M /( +}U } §Z C Z}}e &} pe ]8 }v 8Z ]E& YAV }E ]+ 18 &}} uv Ju(JES o &} A
lv @ « }luupv]scC *« VI}& Z}u u} ]Jo]8CU }& ]+ ]8 §}} polC (JE }}EA®@ Jv 3C
}voC veA E C %o E (}Chaspdt Rsedrotupuv]sC

£ uU%o ¢ }( }luupv]sC E < E Z ]Jv op W

x >}}]JvP § }uupv]3C u po YIv (}JE v L E ]Jvd ve]A P ]8 SE ]JV]VP pe]VP ¢35 % )
x A op YVP ¢%}v3 v }pue }uupv] VY}iv ]v Juupv]3C ¢« «=vVP L E %Z *] SE 3u vs

X oo oe]VP Z}A A 00 V A %E}+SZY Eu JukE}A « e} ] 0o YAW ~u@h®ES WJv JA] o

iHeS o]l <] v v VvP]v E&]vPU v}iv }(8Z + SC% * }( E* E Z E Uu}E& Ju%}ES vS§ ¢
luupv]sGC &E « & Z o0 (}Eu JvYvppu 8Z 3 0 8} e ] v 3Z 8 v 3Su oalfife. SE vec
, & ]+ P}} JoopeSE Y}v }( ep e S}ECW

/v $Z i66ieU EX d} <p]l v Ae WZ 3pu v3 E + E Z]JvP Z}A
0 SCE}UC}IPE %Z] ~ D's }v3&}o }( ]}vl] C&ue u]lPzs
Ju% E}A E E e+ EZ EY 0 S5Z § «uPP <3 "PE L]vP
§ Zv]«py u]PZ% o00}A (}J& §8Z & }E JvP }( D' «]Pv o+ ]E 30C
from a mosaic of cros€E Jvv EA § upe 0 U $Zpue 3 I]vP

A Vv3 P }(8Z *]Pvo u%o0]. Y}V % E}% EY * ]vZ E v Jv §Z
neuromuscular € «$ uXZ EY o $Z v A v8 }v §} e pee 00 §Z
% E} 0 ue 3Z $ U]JPZS % E A v§ §Z]s (E}u JvP % E Y o] X EX
<p]l ME*S % E(}CEuU E (MO A% E]Ju vse AJ3Z]v o }E 3}EC
VAJE}vu v8 C /& u]v]vP Z}A upe o« E Jvv EA § v & .U v
0
0
0

Research 1021+ Shirley Ryan AbilityLab 12



JA }

eeeeee h 102 Shirley Ryan AbilityLab

Z (

]S W Y vsSeM

13



tZ § "YES }( A (8C Z Puo YY)

/S ]* Ju%}ES vS SZ S }JUE & « XE:(Z*$*0fHZ]JvoszZv eo]Vv] U }uE (
S v 8} pe <% ] o]l <U]%u vEU % E(}EuU E}pYv u Jvs
Z 1l & }Jpue u 8 E] o Vv pHe % Ee}v 0 % E}S YA <u]%u vs ~V
Al3Z YUE (E] Yvw S03Z 7] » WEMPEUSZ 5Z] 0 Ju%o] Y

S§Z S A & %0 vVvV]vPX 00 SZ ¢ %E&} MHE ¢ E % E(}CEuU
0} JUE % Y vSeX

"% |1]JvP }( AZ] ZU & ~"Z]Eo C ZC v ]o]s8C> 0}3 }J(IUE E « E Z JvA)otheredu v E
o]v] o Pp] o]v e $8Z 8§ A upe+s (}Joo}A 8} | % }JUE % Y vSe ¢« (v Z 03ZCU A o<} Z

Research 1021+ Shirley Ryan AbilityLab 14






1A } /| <v}lA ,}JA Dp Z D}v C
s} o] &}EM

>]e8 vU Jv % E( 3 AJEo A A}po ip*3 P38 ~31 o0038Z u
(Uv JVP P v ] e (JE JUE A eju E o E Z % E}i X us pv(}
D}v C ]J* oJu]8 U ¢} (pv JvP P v C A v3e 3} UAl GBT@®o ¥% QC &l
PIA Clu ]+ P}YIVP v AZC Clu v 18X "}lu } Aljue }e3- E C
us AZ s o } Clu v S} sZ]vl }us AZ v e<l]JvP (}& SZ S u}

dz E €& 3A} u ]v
Az $ Clpy E 1E s
*}u SC%] o0oC pu P

S PYE] « }( }*SeX «<pl%ou vS VvV *u% % 0] U@ E Ardrbeostsdre( oo W\
0C p P YVP (JE ]Jv C}uE PE v3 % %0] Y}v v E [efsm®EC A %oC
§ JE § }eSe v ul®E %o 8§ Z X

DIRECT COSTS

Equipment and Supplies

dZ E E P v E 00C 3A} 3C% * }( pu P 8 <U]%u v3 }v PE VSEW u i}E v Uu]viE «u
§} ¢ %]5 0 <p]%u v3U ]e & P}E]I e <U]%u vS SZ § }eS- u}CE §Z v "AUIl%atdZz &
J* % E ]38 U<} A SE 5]5 ¢+ % E 5 0CX DJVIE <p]%u vE }eSe e §Z viiaiWiii v
ClJHuC o0°}ZA us El]os V *u%%o0] *X dzZ e+ &E P v E 00C ] %o} 0 $rogés, }vepu
syringes, etc.

Labor Expenses

]JP % &S }( uv E+3 v JvP Z}A up Z ulv C % E}i 3§ ul]PzZ3 v ]* IVIAJVP CI}uE 3 +)
CIME % E}i 5 opu  eo(poM &}E £ u%o U J( C}p E SEC]JvVP 8} ¢« J( Vv A &t@m@&e%C $
‘UE 8§} Z A %ZCe] 0 8Z E %]*3 }v CI}UE 8 + AZ} ]¢« o0 8} % E(}Eu 3K SA§ Jv]vP:
uC pHe (MO ME]VP §Z E %C }E 3 Z}u U C}lp Aloo A v3d 8} ul puE v AJPJvv E A B
1( 185 *8}% e AYEI]VPX dZ]vI]vP SZE}UPZ 00 $3Z %}e*] 0 % }%0 Clu A vs §} A}JEI }v (
*} 81 CIUE Yu }v §Z]-J

tZ v C}u %% 0C (}E (uv JVP 8} % C (JE E « E Z % E}i 33U §Z (pv JvP P v C PJA]
S§Z & A% S8 +}ES }WHIASBBIUPSZ Ku }us }( 82 ov EC & Z %o Ee}v [ %o

E + & Z % E}i $§X dZ § ulpvs u C « 0}JA 19 }( 8Z YU|S}iH3 ZIP X - }MIAZ}ESZ ¥
Jv X /v }8Z & A}E U EAGEUPPIYP GIUE % ET}iZ}J EE%JVBCAJE! A | 21 Eo} %oEESA Til N
&}E PE v« U A }JLVvV o0 po § 8Z]* Yu ]Jv 8§ Bue }(» ov E u}vdZeU_ ~ XPXU J( C}u
Yu U 8Z 8§ A}po *]£ ov E u}lvdZeeX Z Vv CS 0 }v }VA EihoPfMad@EreXs +@&S §}
SZ]JvP 8§} E uu & ]*SZSo0o }E A% ve s 0} ]v ou }A E]JvP o0 o0]P] o v .S o]l
Yu }+X dZ « A(E]JVP _ }e8e E E}uv TA9 }(+ 0 ECU AZ] Z v <u]s 15 §} C}ud

} EE }v 8Z <] }( wuY}v v uP s 13 u}y& Yu $Z v C

AZ 8 pv £% & SA]ede v SHEvVe }HO %o}% H% O}VvP 3Z A CU v Clp A vE® ul -y

E «+ $Z u AZ v 8Z C }X /8] ©GE§}}u Jv uv. € p P S v E <p 8§ 1Y}wro o }%o
JuS }( u}lv C iped AZ v §Z]vPe E P «VP JvE & *YVPJ

I( G vU 18[+ oA Ce 538
S

Travel
EJvP }us }3Z E[ E + E Z }E 5 ol]vP }u3 C}uE }Av]e v Aju AC S} P 3V A
rememberthose / > and upli> A 3§ ol Jus Eo] EMeX Kv }( 83Z u}ed Ju% Zpo A Ce 8} o

E} oC ]* SZE}}uPZ }v( E vV *UAZ E C}u V % E » v3 }v C}uE A}EI v o0]+8 v §}
IWW(E V ¢« VP 3 FE% ve]AvU B3 B} C (VMESSZ » CluE-« o(J z}p v pu P 3 (JE }v(

Research 1021+ Shirley Ryan AbilityLab 16



U v ~(}E& *}u PE v3eemaPhals& ] u (.
} }Joo }E § X "}u PE vierencpB®S A v
| (J& SE A o ]v 38Z PE vs Jve3Ep

]Jv op JvP E P]+8E Y}v ( *U Z}3 0 v G]PZ3 }+8
v SE A ou}v C 8} Al*]8 V}SZ E E + & Z E 3§
$ 0l }uS CIUE % E}i 33U ¢} oA Ceul spuE 3} Z

W EY ]% v8 Z Ju pE+* u v$§

Research 102 Shirley Ryan AbilityLab 17



YA} &puv JvP P v ] . ]
tZ} ' &+ D}v CM

THE PEER REVIEW PROCESS

W E E]JAZPA  (uv JvP P v C E]Y 00C A op 8 %E}%}e %E} 3 v o0 ]S« ulA

% EY ]% v3eU §Z 3 +U § XeX dZ (pv JVP P v C Aloo « v }uS %E}%}eape 5} }3Z E

E A] AAEr E v Aop3 37 %E}i 33X dZ e & Al A E* %E}A] AE]O v ( I v

Juu v3 }v upoY %0 *% S }( 3Z PE VS s Z W /e 3Z % E}i & <]Pv v A C 3Z &
Ju%o0]*Z v 8Z Yu

Research 1021+ Shirley Ryan AbilityLab 18



tZ S, %% ve |[(/ u Z }uu v
(JE &uv JvP M

Research 101 Shirley Ryan AbilityLab 19


https://grants.nih.gov/grants/forms/biosketch.htm

dZ]e » ue s EC KA EAZ ou]
| E , 0%0JJ

"7} vA—-A Z A Clp }JAE JdzZ E ]+ v VYE % ESu vs A]3Z]v "Z]Eo C ZC v ]o]
Vo u]v]ed E % E}%}e 0eW §Z K8 }(Z e+ E Z ulv]e3E Y}v ~KZ U o C uv Z <]+A
administr }Ees E % E}e v Z A /fE% E]v A}EI|VP A]3Z 00 8Z u i}E (uv JvP P v ]
uWPSM <l KZJE 8} IVIA Z}YA up Z u}v C J* & u JV]VP }V CIUE % E}i 3M I KZ J }

UJV]*S3E¥ A+ E 08 S} PE v3e v E+ E ZM 1 KZJdZ C VvV Z 0% 00 E-+ E Z E:
SE IJVP +}ES v }e&s JEE S0CU v P «vP VvC *}ES }( v %o E } P EfashiE %o} E & »

E Z 0% Sp 00C AE]YVP 3Z % E}%}* 0 JE A vE « }v ¢« 5 }( Ce38tul epuE ]8[e
e ] vY. AE]S E+ }v 3 + AZ} v +¢]e8 C}u ~83Z ]JE }vd S ]Jv(}EuU Y}v ]* }v 8Z (}ool}A]

Research 102 Shirley Ryan AbilityLab 20



Who Can | Talk to About
oo dZ]e }}o Z e« E Z "Su+M

IV[S IVIA AZ E 3§} «SEESMIE 2 leiher @sing
Third Thursday K8 ,}JuE+ }JE C &E Z]JvP 3Z u A] 3z }vs 3§ ]v(}@

> A], EPE}A U WZ '} WlveU WZ

ANlvY., ZJEU v8 E (JE& ]J}vl D ]J]lv ~1vY. Z]EU > Pe =1t ol]vP >

lhargrove@sralab.org i%}tve>eE 0o X}EP

> 1 E Z Ev C UMW NCDS oo Vv, ]JvuvvU WZz )

AlvY. Z]JEU dZ]vl = "% | > Director, vS & (}E& Z Z ]Jo]S Y}v KusS }ju « Z2 « &
Icherney@sralab.org aheinemann@sralab.org

D}vl W & iU wdU WZ Z] 1 >] ®U Wz

ANlvY., Z]EU Eue =, v e > Z] (~]1vY. K8 &

U% E 1id>+E o X}EP rlieber@sralab.org

< §Z E]v Ev 35U
ZEU D"EU ZZEU ED>
Director, Nursing Research
kearnest@sralab.org

Research 1021+ Shirley Ryan AbilityLab 21


mailto:lhargrove@sralab.org
mailto:lcherney@sralab.org
mailto:mperez04@sralab.org
mailto:kearnest@sralab.org
mailto:jpons@sralab.org
mailto:aheinemann@sralab.org
mailto:aheinemann@sralab.org
mailto:moconnell@sralab.org
mailto:dschellenb@sralab.org
mailto:mbriody@sralab.org

BIOSKETCH EXAMPLE

The followingwo biosketcles have been used in recent grant submissions.

X The firstwas used by.eviHargrove to obtain a large NIH grant to evaluate
osseointegration with implanted electrodes to improve ability for individuals with
upper-limb amputation.

x The second was used by Kristi Turner to apply for a Department of Defense grant to
evaluate outcoms when using a prosthetic limb.






3. L.Hargrove . (QJHKDUI DQG % +XGJIQV 3$ &RPSDUVRQ Rl 6XUIDFH DQG ,QIUDPXVFXIDU O\RHIHFIULF
6LJQDI &IDVVLILFDILRQ” , ((( 7UDQVDFILRQV RQ %lRPHGLFDI (QJILQHHULQJ -853, 2007.

PMID:17518281

4. L. Smith, T. Kuiken, and L. Hargrove 3,QIUDPXVFXIDU (O* $NRZV IRU 5HDI-Time, Simultaneous and
3URSRUILRQDI O\RHIHFILF &RQIUR)" Journal of Neural Engineering, 11(6), 066013, 2014. PMC4268782

B. Positions, Scientific Appointments, and Honors

Positions, Employment, and Scientific Appointments

Shirley Ryan AbilityLab
201 7+xpresent
2016+2017
2008-present

Northwestern University
2016xpresent
2016xpresent
2015+2016

201412016

2008+2014

Director and Scientific Chair, Center for Bionic Medicine
Associate Director, Center for Bionic Medicine
Research Scientist, Shirley Ryan AbilityLab (previously RIC)

Associate Professor, Biomedical Engineering

Associate Professor, Physical Medicine & Rehabilitation
Assistant Professor, Biomedical Engineering

Assistant Professor, Physical Medicine & Rehabilitation

Research Assistant Professor, Physical Medicine & Rehabilitation

Other Experience and Professional Memberships

2018zpresent
2012+present
2012+present
2012+2013

2011+present
2011+tpresent
2008+present

Associate Editor, IEEE Transactions on Medical Robotics and Bionics
Founding Partner, Coapt LLC
CDMRP Program Grant Peer Reviewer +



fact, the focal nature of the intramuscular EMG signal recording could result in reduced performance if
the motor unit pool was only sparsely sampled. | completed a set of experiments to show that the
system performed equivalently to a system which used surface EMG signals. More recently, we have
shown that we can alter our control approaches to take advantage of the more focal recordings and to
produce a simultaneous multifunction control system, which is an advance in the field.
a. L.Hargrove . (QJHKDUW DQG % +XGJLQV 3$ &RPSDUVRQ RI 6XUIDFH DQG ,QIUDPXVFXIDU
O\RHIHFIULF 6LJQDI &IDVVLILFDILRQ” IEEE Transactions on Biomedical Engineering, 54:847-853,
2007. PMID:17518281
b. J.Birdwell, L. Hargrove 7 _XINHQ DQG5 =HW 3,VRIDIHG $FILYDILRQ RI HKH ([ILQVLF 7KXPE
Muscles and Compartments of the Extrinsic Finger Muscles” -RXUQDO RI 1HXWIRSK\VL
(6):1385-1392, 2013. PMC3763151





https://www.ncbi.nlm.nih.gov/myncbi/levi.hargrove.1/bibliography/public/




1R44HD110334-01A1 Subaward (Co-I: Turner)

User-centered Design of Digital Health Technology for Clinicians Treating Upper-Limb Myoelectric Prosthesis
Wearers

5/17/2023 +4/30/2025The goal of this study is to improve the design and implementation of digital health
technology in real-world clinical settings for upper-limb prosthesis users and their clinical care providers. The
information gathered will be used to design a web-based digital health portal that will contain data and
analyses related to upper-limb prosthesis XV H U Wipr&iesis use and performance in their home and
community. The web portal will be to assist prosthetists/occupational therapists providing clinical care and
provide extended telehealth support to upper-limb prosthesis users.

B. Positions , Scientific App ointments, and Honors

Positions and Employment
2012 - Research Occupational Therapist, Shirley Ryan AbilityLab, Chicago, IL
2012 -



2002-2003  Four Special Contribution Awards, Northern Arizona Veterans Health Care System

C. Contributions to Science

1. Though outcome measures are needed to evaluate the new control and devices developed in the CBM,
I have also been involved in efforts to identify the best outcomes and to refine existing outcomes. In
2019, | was part of an international team to refine the training and evaluation materials for one of the
widely used functional measures, the ACMC. We continue to refine the measure to be appropriate to
properly evaluate new prosthetic components, such as multifunction hands. | continue to work to
explore new ways to train prosthetic users, with both body- powered and externally-powered systems,
and assess and improve prosthetic function and control.

a. Hermansson, L. N., and Turner, K. (2017). Occupational Therapy for Prosthetic Rehabilitation
in Adults with Acquired Upper-Limb Loss: Body-Powered and Myoelectric Control Systems.
Journal of Prosthetics and Orthotics (12).

b. L. Hargrove, L., Miller, L., Turner, K.


https://doi.org/10.1038/s41598-017-14386-w

b. Sensinger, J., Lipsey, J., Thomas, A., and Turner, K. (2015). 3'HVLJQ DQG HYDOXDWLR
voluntary opening and voluntary





