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Inspection on the acoustic output of the focused extracorporeal
focused shock wave therapeutic devices approved by MFDS
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ABSTRACT: Extracorporeal Shock Wave Therapy (ESWT) is an innovative treatment in chronic musculoskeletal
pain management and cardiovascular diseases. In this study, we surveyed the acoustic shock wave outputs from
the domestically used focal type ESWT devices. The survey data were collected through 30 technical documents
registered to the Ministry of Food and Drug Safety (MFDS), Rep. Korea. The results show that the focusing
geometry varies largely, 5 mm to 65 mm in the focal length, 3 mm to 30 mm in focal width, and 4 mm to 108 mm
in focal depth. The maximum positive pressure (P+) ranges from 7 MPa to 280 MPa, the focal Energy Flux Density
(EFD) from 0.0035 mJ/mm? to 35 mJ/mm?, and the energy per pulse (E) from 0.737 mJ to 80.86 mJ. All domestic
PE-type (five) and one EM-type domestic devices included in the analysis of the correlation between P+ and EFD
are shown to be far beyond the usual ranges and do not comply with expected correlation so that the reliability of
their data was suspected. For the suspected, post-performance tests are required by a recognized testing agency.
MFDS guidelines need to be revised so that the pass criteria for the shock wave acoustic outputs can be based on
the clinical tests for indications.
Keywords: Extracorporeal Shock Wave Therapy (ESWT), Shock wave pulse, Acoustic output, Peak pressure,
Energy flux density
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Fig. 1. (Color available online) The focusing geometry of the shock wave field generated by a focal type ESWT
device: (a) focal location (x;, y1, z) and ellipsoidal focal geometry with e, e, e, of the half of the 3 semi axes of
ellipsoid in x, y, z directions, respectively, (FL, FW, FD, FV, FA) and (b) a typical shock waveform, together with
the definitions of the peak pressures (P+, P-) and the pulse length (PL) (FL: focal length, FW: focal width, FD:
focal depth, FV: focal volume, FA: focal cross sectional area).
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Table. 1. The shock wave production type, manufacturer and model name of the focal type commercial ESWT
systems clinically used in the Republic of Korea, collected on 7 Feb 2020 from the 30 technical documents that

have been registered to MFDS since May 2012.

type manufacturer product model ID country reg. date (Y.M.D)
Medispec ED1000 EHO1 Israel 12.12. 28.
- MTS Medical UG OW100 (OB035) EHO02 Germany 15.11. 18.
MTS Medical UG OW100 (OR050) EHO3 Germany 15. 11. 18.
MTS Medical UG OW100 (OP155) EHO4 Germany 15. 11. 18.
STORZ Duolith SD1 BT EMO1 Swiss 13. 08. 19.
Initia Ltd. Renova EMO02 [srael 18. 06. 04
HNT Medical SHINEWAVE-SONIC (SS-S) EMO03 Rep.Korea 12. 11. 26.
HNT Medical SHINEWAVE-SONIC (SM-F) EM04 Rep.Korea 12. 11. 26.
EM HNT Medical Care wave (CW-F) EMO05 Rep.Korea 15. 09. 08
HNT Medical Care wave (CW-R) EMO06 Rep.Korea 15. 09. 08
HNT Medical CENOWAVE (Focus) EMO07 Rep.Korea 19. 08. 19
HNT Medical CENOWAVE (Multi Focus) EMO08 Rep.Korea 19.08. 19
MITech PROTERA EMO09 Rep.Korea 13.07.30
Urontech IMPO88 EMI10 Rep.Korea 15.02. 12
Richard Wolf PiezoWave2 (FBL10x5G2) PEO1 Germany 13.12. 12.
Richard Wolf PiezoWave2 (F10G4) PE02 Germany 13.12.12.
Richard Wolf PiezoWave2 (FB10G6) PE03 Germany 13.12. 12.
Richard Wolf PiezoWave2 (F10G4) PE04 Germany 13.12. 12.
Weverinstruments Zeus wave A PEOS Rep.Korea 17.04. 17
Weverinstruments Zeus wave plus PE06 Rep.Korea 17. 09. 05
ITC Ulforce PEO7 Rep.Korea 18. 01. 29.
PE REMED SALUS-FSWT (Fixed) PEOS Rep.Korea 18.12.12.
REMED SALUS-FSWT (Electric) PE09 Rep.Korea 18.12. 12.
REMED SALUS-ESWT-EXPERT (5 mm) PE10 Rep.Korea 19.01. 25.
REMED SALUS-ESWT-EXPERT (20 mm) PE11 Rep.Korea 19.01. 25.
REMED SALUS-ESWT-EXPERT (40 mm) PE12 Rep.Korea 19.01. 25.
Migen DUAL WAVE PLUS PE13 Rep.Korea 16. 08. 09.
Oryx Piezo-RX PE14 Rep.Korea 17. 06. 26.
Daol Med Terracare PE15 Rep.Korea 17.08. 16
BTL Industries JSC BTL-6000 FSWT PE16 Bulgaria 19. 07. 03.

*ID: The identification code of the technical document, valid only in the present study
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Table. 2. The acoustic output of the focal type commercial ESWT systems clinically used in the Republic of Korea,
collected on 7 Feb 2020 from the 30 technical documents that have been registered to the MFDS since May 2012.

D Focal length Focal size P+ EFD , E
(mm) (ex ey e) (mm) (MPa) (mJ/mn) (m))
EHO1 - 3x3x108 41.7 - 0.737
EH02 - FD (-6 dB) 59.1 - 0.135 422
EHO03 - FD (-6 dB) 31.3 - 0.27 6.15
EH04 - FD (-6 dB) 82.3 - 0.176 3.88
EMO1 50 5x5x30 62 0.55 -
EMO02 20 5%40%60 11.52 0.089 -
EMO3 30 16x16x60 80 0.6 -
EMO04 10 16x16x60 80 0.6 -
EMO5 30 10x10%15 60.58 0.462 -
EMO06 20 30x30%30 35.61 0273 -
EMO7 50 10x10%15 70 0.5 -
EMO8 20 30x30%30 50 03 -
EMO09 40 8x8x26 44 0.44 -
EMI10 110 20 280 3.50E-03 -
PEO1 0,5,10,15,20 4x46x18.5 12 0.14 -
PE02 5~40 3.2x3.2x10.6 71.7 0.82 -
PE03 0~ 60 4.18x4.18x25 75.8 0.7 -
PE04 5~40 3.2x3.2x10.6 71.7 0.82 -
PEO5 44 3.75%4 7.51 0.547 80.86
PE06 44 3.75%4 7.51 0.547 80.86
PE07 65 4x4%65 1.4 1.01 11
PEO0S 20 20 - 0.2 -
PE09 5,20,40 12 - 0.5 -
PEI10 5 17 - 0.5 -
PE11 20 27 - 0.5 -
PEI2 40 30 - 0.5 -
PEI3 40 4.25x4 7 0.41 63.91
PE14 22.25,32.25,42.25 4.25x4.25 7.93 0.32 56.86
PEI5 10 (pad surface) 110 mm® 9 3.5 J/em? 3.85]
PE16 15 5x5x35 65 0.65 8.3

“ID: The identification code of the technical document, valid only in the present study
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Table. 3. The status of which acoustic output parameters are presented in the 30 technical documents collected
on 7 Feb 2020 from the homepage of the MFDS for the focal type ESWT systems used clinically in the Republic

of Korea.

ID P+ P- EFD E FL FS %
EHO1 0 X X 0 X 0 50.0
EH02 X X 0 0 X 0 50.0
EHO03 X X 0 0 X 0 50.0
EH04 X X 0 0 X 0 50.0
EMOI 0 X 0 X 0 0 66.7
EMO02 0 X 0 X 0 0 66.7
EMO03 0 X 0 X 0 0 66.7
EMO04 0 X 0 X 0 0 66.7
EMO5 0 X 0 X 0 0 66.7
EMO06 0 X 0 X 0 0 66.7
EMO07 0 X 0 X e} 0 66.7
EMO8 0 X 0 X e} e} 66.7
EM09 0 X 0 X e} e} 66.7
EMI10 0 X 0 X e} e} 66.7
PEO1 0 X 0 X 0 e} 66.7
PE02 0 X 0 X e} e} 66.7
PE03 0 X 0 X 0 0 66.7
PE04 0 X 0 X e} e} 66.7
PEO05 0 X 0 0 e} 0 83.3
PE06 0 X 0 e} e} 0 83.3
PE07 0 X 0 0 e} e} 83.3
PEOS X X 0 X e} e} 50.0
PE09 X X 0 X 0 0 50.0
PE10 X X 0 X 0 0 50.0
PE11 X X 0 X 0 0 50.0
PEI12 X X 0 X 0 0 50.0
PE13 0 X 0 e} 0 0 83.3
PE14 0 X 0 e} 0 0 83.3
PEI5 0 X 0 0 0 0 83.3
PEI6 0 X 0 0 0 0 83.3

% 73.3 00.0 96.7 36.7 86.7 100 -

*ID: The identification code of the technical document, valid only in the present study
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