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Journal paper:

(1) Liming Xin*, Bryan Gellner, Roberto Vanin Pinto Ribeiro, Giulia Maria Ruggeri, David Banner,
Massimiliano Merineri, Vivek Rao, Jean Zu, Mitesh Badiwala, A New Multi-Mode Perfusion
System for Ex Vivo Heart Perfusion Study. J Med Syst, 2017. 42(2): p. 25.

(2) XinL, WeiranY, Peng, Lu P, Ribeiro RVP, Weo B, Simmons C, Zu J, Badiwala MV. (2018).
Primed Left Ventricle Heart Perfusion Creates Physiological Aortic Pressure in Porcine
Hearts. ASAIO (American Society for Artificial Internal Organs) Journal. 2019.

(3) Liming Xin, Weiran Yao, Yan Peng, Naiming Qi, Mitesh Badiwala, and Yu Sun, Model
Reference Adaptive Control for Aortic Pressure Regulation in ex vivo Heart Perfusion,
IEEE TRANSACTIONS ON CONTROL SYSTEMS TECHNOLOGY, (under revision)

(4) L.Xin, W. Xiao, W. Yao, Y. Liu, R.V. Ribeiro, B. Gellner, J. Alvarez, F. Yu, E. Paradiso,
M. Adamson, V. Bissoondath, J. Hiansen, M. Meineri, Y. Sun, M. Badiwala, Ees Estimation
Using Machine Learning Approach during Ex Vivo Heart Perfusion to Predict Early Graft
Survival: A Preliminary Study in Porcine Model, The Journal of Heart and Lung Transplantation,
Volume 38, Issue 4, Supplement, 2019

(5) Ruggeri, Giulia Maria; Qua Hiansen, Joshua; Pivetta, Emanuele; Mashari, Azad; Ballocca,
Flavia; Pinto Ribeiro, Roberto Vanin; Xin, Liming; Badiwala, Mitesh; Thampinathan, Babita;

Meineri, Massimiliano, Description of a Novel Set-Up for Functional Echocardiographic
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Assessment of Left Ventricular Performance During Ex Vivo Heart Perfusion, Anesth Analg.
2018.

(6) Liu, Yuanyuan, Junwen Sun, Yu Wang, Shaorong Xie, Huayan Pu, Yan Peng, and Liming Xin.
"Drug-Loaded Vascular Scaffold Fabricated by Coaxial Electrospining and Electro-Hydro-
Dynamic Direct-Writing." Journal of Biomaterials and Tissue Engineering 8, no. 5 (2018):
665-670.

(7) Liu, Yuanyuan, Weijian Jiang, Yang Yang, Huayan Pu, Yan Peng, Liming Xin, Yi Zhang,
and Yu Sun. "Fabrication of triple-layered bifurcated vascular scaffold with a certain
degree of three-dimensional structure." AIP Advances 8, no. 1 (2018): 015006.

(8) R.Ribeiro, F. Yu, J.S. Alvarez, M.B. Adamson, E. Paradiso, L. Xin, B. Gellner, V. Bissoondath,
M. Meineri, V. Rao, M.V. Badiwala, Ex Situ Heart Perfusion Improves Preservation of
Endothelial Function in Both DBD and DCD Hearts, The Journal of Heart and Lung
Transplantation, Volume 38, Issue 4, Supplement, 2019

(9) R.Ribeiro, J. Alvarez, B. Gellner, L. Xin, E. Paradiso, F. Yu, M.B. Adamson, F. Foroutan, V.
Bissoondath, M. Meineri, V. Rao, M.V. Badiwala, Contractility versus Metabolic Cardiac
Assessment during Ex Situ Heart Perfusion: A Pre-Clinical Transplant Study, The Journal
of Heart and Lung Transplantation, Volume 38, Issue 4, Supplement, 2019

(10) R.V. Ribeiro, F. Yu, A. Ghashghai, L. Xin, B. Gellner, G. Ruggeri, J. Alvarez, D. Banner,

M. Meineri, V. Rao, M.V. Badiwala. "GALA-based SOM (Somah) Protects Coronary Endothelial
and Vasomotor Function Following Ex Vivo Heart Perfusion" The Journal of Heart and Lung
Transplantation, 2018. 37(4): p. S222.

(11) Ribeiro, Roberto V., Arash Ghashghai, Frank Yu, Liming Xin, Bryan Gellner, Giulia Maria
Ruggeri, Juglans Alvarez et al. "Comparison Between Steen and Somah as Primary
Perfusate Components for ex vivo Heart Perfusion." Circulation 136, no. suppl_1 (2017):
A16585-A16585.

(12) Liu, Yuanyuan, Hongjun Lian, Yu Wang, Yi Zhang, Shaorong Xie, Huayan Pu, Yan Peng,
Liming Xin, Yu Sun, Jun Luo, and Yang Yang. "Preparation of Multi-Scale Hydrogel Scaffolds
for Tissue Engineering Through Biologic Hydrogel 3D Printing and Forming System." Journal
of Biomaterials and Tissue Engineering 8, no. 9 (2018): 1244-1249.

(13) F2H, HRER], KAY, FEHE. XBBALEFRAATLET K, MR IAZFIR,

Vol.45, No.4, pp. 219-225. 2009.
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(14) F28, KRHAHY, HEN, KRR ETHREN SRR GIREZEIZIRGILIHT
4 FREAIEEEA, PARIALFIR, Vol.46, No.2, pp. 61-68. 2010.

(15) Fm, hER, Ky, FHE. K TPLCABCELHIF A= &IxH & Rikt,
BLEMEFI, Vol.29, No.4, pp. 112-115. 2008. (EI: 20090711905778)

(16) F28, KA, HER, N F. PLCAKIFEAZABFZAT LA,
BB KSR, Vol.29, No.4, pp. 116-119. 2008. (EI)

(17) FW, KRR, HRER], BEBHIFRILT £ 5N ER T &, FEFMR, Vol. 29,
No. 11, pp. 89-92, 96. 2008. (EI: 20085211813066)

(18) ¥ 58, hER, R, KR FEBIFAE T KT/ E DM A LIEH,
pukAL S 54K, Vol.28, No.2, pp. 163-166. 2009.

(19) RER], F2B, KRY. FHZREFTREMERE ) FHBAK, NEMEL
FiR. (E

(20) #RER, F28, RAY. —MHFEA-F@ESHEREGREZZRESAT, FEIK
IA42, Vol.18, No.14, pp. 1663-1667. 2007. (EI: 20073410777609)

(21) #RER], FE. FRMNZEEZAFRREHERETT S5, LEMK. Vol. 26,
No.2, pp. 61-64. 2009.

Conference paper/presentation/poster

(1) Liming Xin, Weiran Yao, Yan Peng, Naiming Qi, Mitesh Badiwala and Yu Sun, Automated
Aortic Pressure Regulation in ex vivo Heart Perfusion, ICRA, 2019

(2) Liming Xinand etc., Ees Estimation Using Machine Learning Approach during Ex Vivo Heart
Perfusion to Predict Early Graft Survival: A Preliminary Study in Porcine Model, ISHLT, 2019

(3) Liming Xin, Mingyang Zhao, Jialong Zhou, Study on Measuring Method of Straightness
in Laser Tailored Blank Welding, ISTAI 2006.

(4) Liming Xin, Zhiguang Xu, Mingyang Zhao and Lei Zhang, Analysis and Design of a Novel
Four-axis Plane Laser Welding System, IEEE ICMA 2007.

(5) Liming Xin, Zhiguang Xu, Mingyang Zhao and Jianwei Liu, Error Modeling for Five-axis Laser
Processing Robot, IEEE ROBIO 2007

(6) Liming Xin, Zhiguang Xu, Mingyang Zhao and Tianxu Zhu, Analysis and Research on Mismatch
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in Tailored Blank Laser Welding, IEEE CIS &RAM 2008.

(7) Liming Xin, Zhiguang Xu, Mingyang Zhao and Tianxu Zhu, Analysis and Research on
Mismatch in Tailored Blank Laser Welding for Multi-group, IEEE ICIA 2008.

(8) Liming Xin, Zhiguang Xu, Mingyang Zhao and Tianxu Zhu, Error modeling for Tailored Blank
Laser Welding machine, IEEE ISPMM 2008.

(9) XinL, Gellner B, Ribeiro RVP, Lu P, Tavakoli P, Yu F, Ghashghai A, Banner D, Ruggeri GM,
Hiansen J, Meineri MM, Rao V, Badiwala MV, Zu J. Normothermic Ex Vivo Heart Perfusion.
Engineering World Health Symposium, Toronto, CA, Best Poster Award, 2017

(10) Zhiguang Xu, Liming Xin and Mingyang Zhao, Error Modeling of A New Kind of Plane
Movement Position and Attitude Measuring Equipment, IEEE ICAL 2007.

(11) Zhiguang Xu, Liming Xin and Mingyang Zhao, Analysis and Research on the Boost Power
Plant of Spatial Docking Platform, IEEE ROBIO 2007.

(12) Zhiguang Xu, Liming Xin, Mingyang Zhao and Junyi Wang, Gravity Balance Technique of the
Docking Ring in the Spacecraft Docking Testbed, IEEE ICAL 2008.

(13) Junyi Wang, Zhigang Xu, Liming Xin and Feng Li, Preprocessing to Weld Line Based on Roller
Forming forTailored Blank Laser Welding System, IEEE ICAL 2009.

(14) Pengzhou, Lu, Liming Xin, Payam Tavakoli, Zhonghua Lin, Rotberto V. P. Riberiro, Mitesh
Badiwala, Development of an Automatic Control System for ex vivo heart perfusion,

ICMBE 2018, Best Presentation Award

(15) Ribeiro RVP, Yu F, Ghashghai A, Xin L, Gellner L, Ruggeri GM, Alvarez JS, Banner D, Meineri M,
Rao V, Badiwala MV. (2018). GALA-based SOM (Somah) Protects Coronary Endothelial and
Vasomotor Function Following Ex Vivo Heart Perfusion. Journal of Heart and Lung
Transplantation, S222. Annual meeting of the International Society of Heart and Lung
Transplantation, Nice, France, 2018

(16) Ruggeri GM, Ribeiro RVP, Gellner B, Xin L, Hiansen JQ, Badiwala MV, Meineri M. (2018). 2D
Speckle Tracking to Assess Left Ventricular Function in a Model of Ex Vivo Heart Perfusion.
Journal of Heart and Lung Transplantation, S228. Annual meeting of the International Society
of Heart and Lung Transplantation, Nice, France, 2018

(17) Ribeiro RVP, Ghashghai A, Yu F, Xin L, Gellner B, Ruggeri GM, Alvarez JS, Banner D, Meineri M,
Rao V, Badiwala MV. (2017). Comparison Between Steen and Somah as Primary Perfusate

Components for ex vivo Heart Perfusion. Circulation, suppl issue (November 2017).
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American Heart Association Scientific Sessions 2017, Anaheim, United States

(18) Ribeiro RVP, Ghashghai A, Yu F, Xin L, Gellner B, Ruggeri GM, Alvarez JS, Banner D, Meineri M,
Rao V, Badiwala MV. (2017). Comparison Between Steen and Somah as Primary Perfusate
Components for ex vivo Heart Perfusion. Canadian Journal of Cardiology, suppl issue,
$172-S173 (October 2017). Canadian Cardiovascular Conference, Vancouver, Canada

(19) Yu F, Ribeiro VPR, Ghashghai A, Adamson MB, Xin L, Gellner B, Ruggeri GM, Alvarez J,
Meineri M, Rao V, Badiwala MV. Protective Effects of Somah on Endothelial and Vasomotor
Function Following Ex Vivo Heart Perfusion, Canadian Cardiovascular Congress,
August 10th, 2018

(20) Gellner B, Xin L, Ribeiro RVP, Bissoondath V, Lu P, Adamson MB, Yu F, Paradiso E, Zu J,
Simmons C, Badiwala MV. Multimodal Ex Vivo Heart Perfusion: An Avenue for Improved
Graft Recovery and Functional Evaluation, Biomedical Engineering Society Conference,
Atlanta, USA, 2018

(21) Paradiso E, Ruggeri GM, Ribeiro RVP, Gellner B, Xin L, Qua Hiansen J, Badiwala MV, Meineri
MM. Echocardiographic Evaluation of Left Ventricular Strain during Ex Vivo Heart Perfusion.
Annual Conference of the Society of Cardiovascular Anesthesiologists, Phoenix, USA, 2018

(22) Ruggeri GM, Balloca F, Xin L, Gellner B, Ribeiro RVP, Badiwala MV, Meineri M. Surface
Echocardiography in the Assessment of Left Ventricular Function During Ex Vivo Heart
Perfusion: Comparison of 2D and 3D Echocardiography. Shields Research Day, Toronto,

CA, 2017

Patent:

Global:

(1) WO02018191810A1, PCT/CA2018/000068, US62/488,123 Method and system for ex-vivo
heart perfusion, 2017-4-21, UNIVERSITY HEALTH NETWORK, Mitesh Badiwala, Jean Zu,
Liming Xin, Vivek Rao, Bryan Gellner, Roberto Riberio

(2) WO02016027180A1, EP3183096B1, US20170157738A1, JP6349029B2, KR101931595B1,

CN105437041A, SG11201700400UA, MX2017002202A, Polishing Apparatus
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2014-8-18, Tyco Electronics (Shanghai) Co. Ltd.; TE Connectivity, Liming Xin, Lvhai Hu,
Yun Liu, Dandan Zhang, Roberto Francisco-Yi Lu

(3) PCT/US2014/068266, US9833734B2, EP3083006B1, JP6118952B2, KR20170034447A,
KR101837641B1, CN105828908B, CA2933340A1, JP6118952B2, TWI636820B
Air quality indicator, 2014-12-3, 3M INNOVATIVE PROPERTIES COMPANY,
Andrew R. Fox and Liming Xin

(4) WO02017046768A1, US10130976B2, EP3350638A1, KR20180103821A, CN106540889A,
TW201720540A, Wiping system, 2015-9-16, Tyco Electronics (Shanghai) Co. Ltd.;
TE Connectivity Corporation; Innogetic Technology Co. Ltd, Liming Xin, Lvhai Hu,
Yun Liu, Dandan Zhang, Roberto Francisco-Yi Lu

(5) WO02016030782A1, KR101897583B1, US20170165915A1, EP3186067A1, JP6379285B2,
BR112017003446A2, SG11201701482RA, CN105398053B, 3D Printing System, 2014-8-26,
Tyco Electronics (Shanghai) Co Ltd, TE Connectivity Corp, Yingcong Deng, Liming Xin,
Dandan ZHANG, Roberto Francisco-Yi Lu, Lvhai Hu, Yun Liu

(6) W02016098047A1, US20170274483A1, EP3233363A1, JP6425802B2, KR20170097715A,
CN105750737B, Cutting System, 2014-12-18, Application filed by Tyco Electronics (Shanghai)
Co Ltd, TE Connectivity Corp, Yun Liu, Liming Xin, Lvhai Hu, Dandan ZHANG, Roberto
Francisco-Yi Lu

(7) USD709553S1, Note dispenser, 2013-6-19, 3M Innovative Properties Company, Rongxia Yao,
Liming Xin, Gianmauro Vella

(8) US20170028338A1, W02015112656A1, US20170028338A1, CA2937339A1, KR20160107332A,
EP3096863A4, MX2016009343A, CN105992628A, CN203916329U, TW201544161A, Air Filter,
2014-1-22, 3M Innovative Properties Company, Liming Xin, Andrew R. Fox, Liang Cheng,
Changwen Li, Rui Chen

(9) W02017046760A1, US20180236627A1, EP3350637A1, KR20180105630A, TW201723549A,
CN1065413298B, Integrated Equipment For Processing Fiber Optic Ferrule, 2015-9-16
Innogetic Technology Co Ltd, Tyco Electronics (Shanghai) Co Ltd, TE Connectivity Corp, Liming
Xin, Lvhai Hu, Yun Liu, Dandan Zhang, Roberto Francisco-Yi, LULei Zhou, Kok Wai Wong

(10) CN101376195B, PCT/CN2008/071638, W02009026808A1, Apparatus of Laser Stitch Welding
for Large Scale Sheets, 2007-8-29, Shenyang Institute Of Automation Of The Chinese Academy

Of Sciences, Zhigang Xu, Liming Xin, Yong Liu, Shichun Chi, Mingyang Zhao
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(11) EP3128314A1, CN106442534A, Automatic inspection platform, 2015-8-4, Tyco Electronics
(Shanghai) Co Ltd, Tyco Electronics Corp , Liming Xin, Lei Zhou, Lvhai Hu, Dandan Zhang,
Roberto Francisco-Yi LU

(12) W0O2017046759A1, US20180267254A1, EP3350636A1, KR20180072686A, TW201721201A,
CN106546088A, Dying System, 2015-9-16, Tyco Electronics (Shanghai) Co Ltd, TE Connectivity
Corp, Liming Xin, Yun Liu, Zhiyong Dai, Lvhai Hu, Dandan Zhang, Roberto Francisco-Yi Lu,

Lei Zhou

(13) W02017046770A1, US20180257114A1, EP3350635A1, KR20180103820A, TW201720539A,
CN106540917A, Ultrasonic Cleaning System, 2015-9-16, Technology Co Ltd, Tyco Electronics
(Shanghai) Co Ltd, TE Connectivity Corp, Liming Xin, Yun Liu, Lvhai Hu, Dandan Zhang,
Roberto Francisco-Yi LU, Lei Zhou, Kok Wai Wong

(14) W02017046763A1, US20180257112A1, EP3349920A1, KR20180104282A, TW201722571A,
CN106540895A, Cleaning system, 2015-9-16, Innogetic Technology Co Ltd, Tyco Electronics
(Shanghai) Co Ltd, TE Connectivity Corp, Liming Xin, Yun Liu, Fengchun Xie, Dandan Zhang,
Roberto Francisco-Yi LU, Lei Zhou, Kok Wai Wong

(15) W02016097932A1, EP3235355A1, JP2018502698A, KR20170097545A, SG11201606007YA,
CN105751694A, 3d ink jet printing system and method, 2014-12-19, Tyco Electronics
(Shanghai) Co Ltd, Tyco Electronics Corp, Yingcong Deng, Michael A Oar, Leonard Henry
Radzilowski, Liming Xin, Yun Liu, Dandan Zhang, John Edward Steck

(16) KR300715105, KR300715074, CN301982497S, Portable Humidifier, 2011-12-26, 3M

Innovative Properties Company, Liming Xin, Zachary Ng, Gianmauro Vella, David Hu

Chinese patent:

(1) TWM453796U, CN201120159639, A Desk Lamp, 2012-05-16, 3M Innovative Properties
Company, Liu Na, Vella Gianmauro, Wang Wen-Ging, Liming Xin

(2) TWM462832U, CN201120103051, CN202109236U, A Lamp, 2013-10-1,
3M Innovative Properties Company, Liming Xin, Liu Na, Chen Ling, Vella Gianmauro

(3) CN201510589430, & ik 4, 2015.09.16, HAte-F (L&) AFRASE], KRAELTFA
3, REBBARARNE], FLW, A%E, M=, KA}, &5, A& wiEH

(4) CN201420042045, =HJERM, 2014.01.22, MG A RN G, FEZH, iEiledid s
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W, A2, FafL, HE

(5) CN201230093145, % # = 244 %, 2012.04.01, M+ EA RN 3, F28H, K,
14 g

(6) CN201120103051, —AFREBAXT, 2011.04.06, 3M &I#F A RN E), F 28, X4,
wax, FK

(7) CN201510589615, &K A%, 2015.09.16, HAwF (L) AN, FALFA
3, REBHMARARNE), FIW, PgE, M=, KAHA, &%, BAHE, Hith

(8) CN201510589839, A2 i iF ik A %, 2015.09.16 ZAEF (L&) AMRNE, FAd
FNE, HhEBEARARNG, FIH, 0=, A%HE, KA, &R, A,
AR

(9) CN201510589471, R-F A%, 2015.09.16, FAe-F (L&) AMA&), FHEFA
3, ¥F2W, M=, RFF, A%E, kA4, &7, As

(10) CN201510589656, #Hit%# %, 2015.09.16, £AEF (L&) AMRA3E, 44T
NG, BREBBEMAMARNE, F2H, M=, #HEA KA, &R, AE,
AR

(11) CN201510470405, A #H#E-F4&, 2015.08.04, HAwF (L&) ARAE, £AE
Fod, F29, A&, A%E, KA, &5, THRE

(12) CN201580005540, 7= A if#E %, 2015.01.22, M A& A RN S, F 28,

ZfEFeReAB M, A, FTFM, HE

FN

(13) CN201410406116, #3ti% %, 2014.08.18, #AtwF (L&) HRAE, AALF
Na), FaE, gk, A=, KA, &R

(14) CN201130498987, 1&i% X2 A miB %, 2011.12.26, 3M 41374 Fk &) F L8R,
TR, BT, HHH

(15) TW101206177, —#FFEBALT, 2012.04.05, 3M#7i& % = N3], F8, XI4F
ik, i FILRE

(16) CN200710011430, ikt &4, 2007.05.25, + B4kl 3L 5P,
Fa, KHY, HKER, NP, HEE

(17) CN200720012265, —#FZ &g EinElL, 2007.05.25, + EAF 2kl g ik
AR, FLP, R, HRER, NG, HEE

(18) CN201520025990, X 44N F %, 2015.01.14, #HALF (L&) ARG,
RN TR ZAFWAT A RN 5], #EA, T, TRL, FLH
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(19) CN201510018143, LT3N A& GiAedrik, 2015.01.14, HZAEF (L) HIRAE,
EIN TR ZAFPARA RN S, #EA, T, YARL, F29

(20) CN201410791172, %] % %, 2014.12.18, #A€F (L&) ARAE, £4EF
nal, M=, FLA, WgE, KAF, &R

(21) CN2014107911753D, 47¥¢F 77 %, 2014.12.18, #Atdw-F (ki) A5, &4
wFoNE), FEE, F29, 0=, kAR, £5

(22) CN201480068806, = A A& 157 %, 2014.12.03, 3M AIFF AR 3], AeRedd AT,
¥ 359

(23) CN2014104242403D, 4TEF 7 %, 2014.08.26, ZAtwF (L&) A&, &
v s, RHE, FIH, KAHA, §F5, ALE, =

(24) CN201220735132, R ALLEM AR LA L0 RE ., FBRA LR %] &, 2012.12.27,
M EIFTA RS, WRE, F2H, X

(25) CN201230646141, 7 AR FMEKE, 2012.12.21, 3M €137 A TR 5], BRRE,
F2H, TA

(26) CN201120159639, —#F& k7, 2011.05.16, 3M Al A FRA ), x4k, F4, F58H,
ES &

(27) CN2014108046343D, " BATH & GiAn ik, 2014.12.19, £A+eF (L&) AR
N, RARFTAE], PR, LARH, mikeFRaTr L, F1A,
Xz, KIS, Linedidt n

(28) CN201710680062, “&F#|i%k 4%, 2017.08.10 ZAFEF (LiF) AR 4,
RENE], REET (RL) AMRNE, BT A48 EER RN,
REH, &7, w4, F29, FM, AKLE

(29) TW105130047, A& i A %, 2016.09.14, R THF NS, ZAEF (L#)
AR A, kG BHEARARNE, &7, A%E, M=, *EH, F2hA,
KIHIt, A&

(30) TW105130000, K F %%, 2016.09.14, #T T3], FA€F (LEF) ARANE,
5%, A%E, =, F2U, KAA, KEFEFH, AE

(31) TW105130005, #4X A%, 2016.09.14, £ To-FN3&), ZAEF (L&) AEAF,
HiEBHEARARNE), &5, WGE, N, FLW, Tifh, KA, B

(32) TW105130004, Fit A%, 2016.09.14, HAE-F (L&) AMRA), HiENF],
REBBEABARNS), & F, N=, FLR, ®iLth, KA, #HiEA BAE
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(33) TW105130001, % A% %&, 2016.09.14, R TwFNa], G BEAHA RN,
FAEF (L) ARNE, & F LW, #A%E, 3=, FIH, RitH,
KA, A%

(34) TW104102147, = A iEJE %, 2015.01.22, M FFLF ~ 8], 4@ ik
wiadk, Fafk, FLW, £, HE

b3

(35) TW103143946, = Ao 48T+, 2014.12.16, 3M #X K =38, 48 5. &tk
Fiadk, FH
(36) CN201110136523, sastAats A #hiF4E% F, 2011.05.25, L#HE K%, 353,

WwrR, X, BEXR, F2H

bu

(37) TW101209304, & X7, 2012.05.16, 3MAFLH =N 8], 4R, g FILEE,
EIXA, F2R

(38) CN200620091237, —At#7 A4z L2 -F @it 2%, 2006.05.31, FEAFILME
HHIT, RER, RRM, N F, RAH, FiH

(39) CN200610046763, 1z £ME-F @£ %, 2006.05.31, + EAZF LM a3k
FEET, RAER], ZRW, XFH, KA, FLHA
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