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001_4 Indications for Use Statement 
 

Indications for Use 
 

510(k) Number (if known):  ___________________                               
 
Device Name:  ERBE WaterJet Model ERBEJET® 2 System with HybridAPC Probe 
  
Indications For Use: 

 
ERBEJET® 2 System 
The ERBEJET 2 is intended for lifting mucosal lesions by injection into the submucosa 
as well as the cutting and dissection of soft tissue in neurosurgery and soft tissue such as 
the liver, kidney, etc. within the abdomen, including Total Mesorectal Excision (TME) in 
open as well as endoscopic surgery. 
 
HybridAPC Probe 
The HybridAPC probe is indicated for the induction of sterile normal saline into the 
submucosa to lift mucosal lesions using direct visualization through an endoscope and for 
HF ablation of the mucosal lesion by Argon Plasma Coagulation (APC). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prescription Use ___X____      AND/OR       Over-The-Counter Use _______ 
(Part 21 CFR 801 Subpart D)            (21 CFR 801 Subpart C) 
 
 
 (PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED) 
 
 Concurrence of CDRH, Office of Device Evaluation (ODE) 
 
 
         

Records Processed under FOIA Request 2016-1547; Released by CDRH on 08/24/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



ERBE USA Incorporated  
Traditional 510(k) for ERBE WaterJet Model ERBEJET® 2 System with HybridAPC Probe   November 2014 
 

 

005 - 1 
001_5 510k Summary 

510(k) SUMMARY  
[As Required by 21 CFR 807.92(c)] 

 
Submitted By: ERBE USA, Inc. 
 2225 Northwest Parkway 
 Marietta, GA 30067 
 Tel: 770-955-4400 
 Fax: 770-955-2577 
 
Contact Person:    John Tartal 
   Director of Quality and Regulatory Affairs 
 
Date Prepared:   November 14, 2014 

Trade (Proprietary) Name: ERBE WaterJet System 
 ERBE HybridAPC Probe 

Common Name: WaterJet Unit with Combination WaterJet and 
Argon Plasma Coagulation (APC) Probe 

Classification Name and Code: Jet Lavage (21 CFR Part 880.5475) and 
Electrosurgical Cutting and Coagulation Device 
and Accessories (21 CFR 878.4400) 

Product Code: FQH and GEI 
 
Legally Marketed 
Predicate Device: ERBEJET® 2 System, 510(k) Number K072404 

ERBELIFT™ Hand Pump and Flexible Probe, 
510(k) Number K092090 
ERBE Hybrid Knife™, 510(k) Number K083608 
ERBE APC Integrated Filter Probes (FiAPC 
Probes) with Adaptor, 510(k) Number K060183 

 
 

Note:  The only change to the current ERBEJET 2 System is the addition of lifting 
mucosal lesions by injection into the submucosa in the Intended Use.  There are no 
other changes to the current System being marketed in the U.S.  Therefore, most of 
the information being provided is for the new device, HybridAPC Probe.    

 
Device Description: 
 
The HybridAPC Probe is used with the Water Jet Model ERBEJET 2 and an ERBE 
Argon Plasma Coagulator (APC) Model APC 2/ElectroSurgical Unit (ESU) VIO 
Model System.  The Water Jet delivers pressurized sterile normal saline through the 
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Probe to provide a saline cushion beneath mucosal lesions.  The induction of the 
saline into the submucosa is a routine practice and acts as a cushion which can 
reduce/limit unwanted tissue damage (penetration depth) when applying argon 
plasma coagulation.  The APC/ESU System with the Probe supplies ionized 
(electrically charged) argon gas to create the HF argon plasma for the ablation of the 
lifted lesions.  The HybridAPC Probe consists of tubing to the Water Jet, a cable with 
a filter integrated connector for the APC, and dual lumen tubing.  The inside lumen 
delivers the pressurized sterile normal saline and the outer lumen delivers the 
electrically charged argon gas for the HF argon plasma.  Clinicians would attach the 
Probe to the Water Jet and APC/ESU System.  Then the Probe is positioned at the 
operative site under direct visualization endoscopically.  If an operative endoscope is 
utilized, the working channel must be greater than 2.5 mm.  Upon the setup of the 
Water Jet and APC/ESU System, the Probe is ready for use.  The pedal of the 
ERBEJET 2 footswitch activates its water-jet capabilities.  The tip of the Probe is 
placed against a lesion and the saline accumulates within the submucosal layer 
which cushions the lesion.  Then the tip of the Probe is placed in close proximity of 
the raised lesion (not touching/non-contact modality).  Finally, the footswitch for the 
APC/ESU System is depressed which delivers the ionized argon gas to create the 
HF argon plasma for the ablation of the lesion.  The HybridAPC Probe’s dimensional 
working parameters (tubing/tip interfacing with scope as applicable/tissue) are 2.3 
mm Outer Diameter, 1.9 m Length.  The device is manufactured with typical 
materials or agents used in the medical device industry such as tungsten, stainless 
steel, plastics, silicone, etc.  The HybridAPC Probe is provided sterile and is single 
use. 

 
Intended Use: 

 
ERBEJET® 2 System - The ERBEJET 2 is intended for lifting mucosal lesions 
by injection into the submucosa as well as the cutting and dissection of soft 
tissue in neurosurgery and soft tissue such as the liver, kidney, etc. within the 
abdomen, including Total Mesorectal Excision (TME) in open as well as 
endoscopic surgery. 
 
HybridAPC Probe - The HybridAPC probe is indicated for the induction of 
sterile normal saline into the submucosa to lift mucosal lesions using direct 
visualization through an endoscope and for HF ablation of the mucosal 
lesions by Argon Plasma Coagulation (APC). 

 
Similarities and Differences of the Proposed Device to the Current Device 
(Predicate Comparison/Substantial Equivalence): 
 

Similarities 
1. The HybridAPC Probe (proposed device) is manufactured with the same 

materials as well as processes as the predicates HybridKnife and/or 
FiAPC Probes. 
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2. The proposed device is used in endoscopy like all of the predicate 
devices.  

3. The HybridAPC Probe is a combination device that delivers pressurized 
sterile normal saline and electrical output to target tissue like the predicate 
HybridKnife.  

4. The HybridAPC Probe with the ERBEJET 2 System has the capacity to lift  
mucosal lesions like the predicate ERBELIFT Hand Pump and Flexible 
Probe. 

5. The addition of injecting into the submucosa to lift mucosal lesions in the 
intended use for the ERBEJET® 2 System and its inclusion in the intended 
use of the HybridAPC Probe is the same as the predicate ERBELIFT 
Hand Pump and Flexible Probe.  

6. The proposed device has the same dimensions (2.3 mm Outer Diameter, 
1.9 m Length) as the predicate, one of the FiAPC Probes.     

7. The HybridAPC Probe has the same maximum electrical capacity (4,300 
Vp) and maximum gas flow (2.4 Liters/Minute) as the predicate, one of the 
FiAPC Probes. 

8. The proposed device’s maximum wattage (80 watts) is within the range of 
the predicate FiAPC Probes    

9. The HybridAPC Probe is compatible with the same equipment (ERBEJET 
2 System and/or Argon Plasma Coagulator (APC 2)/ElectroSurgical Unit 
(ESU Model VIO) and has the same operating principles as the 
HybridKnife in regards with delivering pressurized sterile normal saline to 
target tissue as well as the FiAPC Probes in regards to delivering argon 
plasma to target tissue. 

10. The HybridAPC Probe is packaged in the same manner as the predicate, 
HybridKnife. 

11. The proposed device is sterilized via Ethylene Oxide, single use, and 
disposable the same way as the predicate devices.  

12. The HybridAPC Probe is manufactured by ERBE Elektromedizin GmbH 
like the predicate, HybridKnife. 

 
Differences 
1. Intended Uses 

a. ERBEJET 2 
i. The intended use for the ERBEJET 2 has been modified to include 

“lifting mucosal lesions by injection into the submucosa”.  The 
ERBEJET 2 has been found to provide sufficient pressure to lift the 
submucosa.  

b. HybridAPC Probe 
i. The intended use is slightly different for the HybridAPC Probe in 

comparison to  the FiAPC Probe in that upon the addition of lifting of 
mucosal lesions (via the injection of normal saline like the predicate 
ERBELIFT), “HF ablation of the mucosal lesions” by Argon Plasma 
Coagulation” for clarification purposes was added.  This clarification 

Records Processed under FOIA Request 2016-1547; Released by CDRH on 08/24/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



ERBE USA Incorporated  
Traditional 510(k) for ERBE WaterJet Model ERBEJET® 2 System with HybridAPC Probe   November 2014 
 

 

005 - 4 
001_5 510k Summary 

is to inform the end user that raised/cushioned mucosal lesions are 
to be ablated.  The association of the term ablation and coagulation 
has been established for many years.  See added Section 21, 
Clinical References (Note:  This search was not exhaustive, but a 
sufficient list of literature demonstrating that lesions are ablated by 
argon plasma coagulation.).   

Performance testing demonstrated that the ERBE WaterJet Model 
ERBEJET® 2 System with HybridAPC Probe can lift mucosal lesions by 
injection of sterile normal saline into the submucosa and with a designated 
APC/ESU system ablate the lesion using argon plasma coagulation. 

2. The ERBE WaterJet Model ERBEJET® 2 System with HybridAPC Probe is 
capable of delivering the sterile normal saline at a higher pressure (up to 
Effect 80 or 1,160 psi); than the predicate, ERBELIFT Hand Pump and 
Flexible Probe (up to 650 psi).  Performance testing with the ERBE 
WaterJet Model ERBEJET® 2 System with HybridAPC Probe at Effect 70 
(1,015 psi, near the maximum setting) to lift the submucosa of esophageal 
tissue showed no detrimental damage to the tissue (i.e., no perforation) 
[Note: Fluid would travel the least path of resistance, that is within the 
submucosa.]. See Section 18, Performance Testing - Bench.  The 
availability of having the capacity to deliver greater pressure to inject into 
the submucosa will allow clinicians the possibility to lift more difficult 
mucosal lesions.  Additionally, there is more control of the pressurization 
(effects can be changed incrementally by 1 or 14.5 psi) with the ERBEJET 
2 System than when using the ERBELIFT Hand Pump.  Finally, in the 
instructions of the ERBEJET 2 and HybridAPC Probe the user is informed 
to use the lowest possible setting to achieve the desired tissue outcome. 

 
Conclusion: 
The ERBE WaterJet Model ERBEJET® 2 System with HybridAPC Probe has the 
same principles of operation and technological characteristics as the predicate 
devices, ERBEJET 2 System, ERBELIFT Hand Pump and Flexible Probe, Hybrid 
Knife, and/or FiAPC Probes.  
 
The ERBE WaterJet Model ERBEJET® 2 System with HybridAPC Probe has been 
verified or validated in design control. ERBE Elektromedizin GmbH, in accordance 
with established procedures, directs and controls design activities.  These 
procedures involve design and development planning, design input, design review, 
design verification/design output, design validation, design transfer, as well as 
design change control.  The activities provide the oversight and forum for project 
approval, formal management/design review, evaluation, and final project approval.  
This work is documented within design review and the approvals are documented as 
part of the current change control system.   
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In addition to performance testing, the ERBE WaterJet Model ERBEJET® 2 System 
with HybridAPC Probe was tested to “Recognized Consensus Standards”.   Animal 
or clinical performance testing was not considered necessary. 
 
All the changes with the proposed devices were verified or validated.  As a result, 
the changes did not raise safety or efficacy concerns nor adversely affect safety or 
effectiveness. In conclusion, there are no issues with the ERBE WaterJet Model 
ERBEJET® 2 System with HybridAPC Probe that would raise additional safety or 
efficacy issues, when compared to the predicate devices. 
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CLASS III SUMMARY AND CERTFICATION  
 

Not Applicable 
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DECLARATION OF CONFORMITY AND SUMMARY REPORTS 
 

The Risk Analysis method(s) used to assess the impact of the ERBEJET 2 System with 
HybridAPC Probe was EN ISO 14971: 2009 Medical devices - Application of risk 
management to medical devices (Identical with ISO 14971: 2007) [Note:  The level of 
concern involving software with the associated equipment (ERBEJET 2, etc.) remained the 
same, moderate level.]. 
 
A summary of the verification and validation activities with the respective standards used or 
applied/met is in the following Table. 
 

Verification and Validation Activity Summary Table 
Verification/Validation Activity 

(Brief Description) 
Standard Used or Applied/Met 

Biological Evaluation of Materials and 
Tests 

EN ISO 10993-1*  

Electrical Characteristics in Regards with  
Safety and Efficacy (Including Usability) 

ANSI / AAMI ES 60601-1, EN 60601-1, 
EN 60601-1-2, EN 62366**, EN 60601-
2-2, EN 60601-2-18 

Labels and Labeling DIN EN 1041, DIN EN ISO 15223-1 

Packaging EN ISO 11607-1, EN ISO 11607-2, 
ISTA 2A 

Sterilization DIN EN 556-1, DIN EN ISO 11135-1, 
EN ISO 10993-7 

*Also applied ‘Use of International Standard ISO-10993, “Biological Evaluation of Medical Devices Part 1: 
Evaluation and Testing”’, Draft Guidance for Industry and Food and Drug Administration Staff, 04/23/13  

**Also applied “Applying Human Factors and Usability Engineering to Optimize Medical Device Design”, Draft 

Guidance for Industry and Food and Drug Administration Staff, 06/22/2011   

 
EN ISO 10993-1: 2009, Biological evaluation of medical devices - Part 1: Evaluation and 
testing 
 
ANSI / AAMI ES 60601-1: 2005 (Third Edition), Medical electrical equipment - Part 1: 
General requirements for basic safety and essential performance 
 
EN 60601-1: 2006 (Third Edition), Medical electrical equipment - Part 1: General 
requirements for basic safety and essential performance (Identical with IEC 60601: 2005) 
 
EN 60601-1-2: 2007 (Third Edition), Medical electrical equipment - Part 1-2: General 
requirements for basic safety and essential performance - Collateral standard: 
Electromagnetic compatibility - Requirements and tests (Identical with IEC 60601-1-2: 
2007) 
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EN 62366: 2008, Medical devices. Application of usability engineering to medical devices 
(Identical with IEC 62366: 2007) 
 
EN 60601-2-2: 2009 (Fifth Edition), Medical electrical equipment - Part 2-2: Particular 
requirements for the basic safety and essential performance of high frequency surgical 
equipment and high frequency surgical accessories (Identical with IEC 60601-2-2: 2009) 
 
EN 60601-2-18: 1996 (+ A1 12/2000), Medical electrical equipment  - Part 2-18: Particular 
requirements for the safety of endoscopic equipment (Identical with IEC 60601-2-18: 1996 
+ A1: 2000) 
 
DIN EN 1041: 2008, Information supplied by the manufacturer of medical devices 
 
DIN EN ISO 15223-1: 2013, Medical devices - Symbols to be used with medical devices 
labels, labelling and information to be supplied - Part 1: General requirements (Identical 
with ISO 15223-1: 2012) 
 
EN ISO 11607-1: 2009, Packaging for terminally sterilized medical devices - Part 1: 
Requirements for materials, sterile barrier system and packaging systems 
 
EN ISO 11607-2: 2006, Packaging for terminally sterilized medical devices - Part 2: 
Validation requirements for forming, sealing and assembly processes (Identical with ISO 
11607-2: 2006) 
 
ISTA 2A: 2011, Preshipment Testing Procedures - Combination Tests for packaged-
products weighing 150 lbs. (68kg) or less 
 
DIN EN 556-1: 2002 (Ber. 1: 2006-12), Sterilization of medical devices, Requirements for 
medical devices to be designated "STERILE" - Part 1: Requirements for terminally 
sterilized medical devices 
 
DIN EN ISO 11135-1: 2007, Sterilization of health care products - Ethylene oxide - Part 1: 
Requirements for the development, validation and routine control of a sterilization process 
for medical devices (Identical with ISO 11135-1: 2007) 
 
EN ISO 10993-7: 2008, Biological evaluation of medical devices - Part 7: Ethylene oxide 
sterilization residuals 

 
Note:  Where applicable the associated WaterJet and ElectroSurgical Unit/Argon Plasma 
Coagulator Systems were used in the testing with the standards. 
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Standard Data Report for 510(K)s; EN ISO 14971: 2009 Medical devices - Application 
of risk management to medical devices (Identical with ISO 14971: 2007) 
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Standard Data Report for 510(K)s; DIN EN ISO 10993-1: 2009, Biological evaluation of 
medical devices - Part 1: Evaluation and testing 
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Standard Data Report for 510(K)s; ANSI / AAMI ES 60601-1: 2005 (Third Edition),  
Medical electrical equipment - Part 1: General requirements for basic safety and 

essential performance 
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Standard Data Report for 510(K)s; EN 60601-1: 2006 (Third Edition), Medical electrical 
equipment - Part 1: General requirements for basic safety and essential performance 

(Identical with IEC 60601: 2005) 
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Standard Data Report for 510(K)s; EN 60601-1-2: 2007 (Third Edition), Medical 
electrical equipment - Part 1-2: General requirements for basic safety and essential 

performance - Collateral standard: Electromagnetic compatibility - Requirements and 
tests (Identical with IEC 60601-1-2: 2007) 
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Standard Data Report for 510(K)s; EN 62366: 2008, Medical devices. Application of 
usability engineering to medical devices (Identical with IEC 62366: 2007) 
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Standard Data Report for 510(K)s; EN 60601-2-2: 2009 (Fifth Edition), Medical 
electrical equipment - Part 2-2: Particular requirements for the basic safety and 
essential performance of high frequency surgical equipment and high frequency 

surgical accessories  
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Standard Data Report for 510(K)s; EN 60601-2-18: 1996 (+ A1 12/2000), Medical 
electrical equipment  - Part 2-18: Particular requirements for the safety of endoscopic 

equipment (Identical with IEC 60601-2-18: 1996 + A1: 2000) 
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Standard Data Report for 510(K)s; DIN EN 1041: 2008, Information supplied by the 
manufacturer of medical devices 
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Standard Data Report for 510(K)s; DIN EN ISO 15223-1: 2013, Medical devices - 
Symbols to be used with medical devices labels, labelling and information to be 

supplied - Part 1: General requirements (Identical with ISO 15223-1: 2012) 
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Standard Data Report for 510(K)s; EN ISO 11607-1: 2009, Packaging for terminally 
sterilized medical devices - Part 1: Requirements for materials, sterile barrier system 

and packaging systems 
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Standard Data Report for 510(K)s; EN ISO 11607-2: 2006, Packaging for terminally 
sterilized medical devices - Part 2: Validation requirements for forming, sealing and 

assembly processes (Identical with ISO 11607-2: 2006) 
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Standard Data Report for 510(K)s; ISTA 2A: 2011, Preshipment Testing Procedures - 
Combination Tests for packaged-products weighing 150 lbs. (68kg) or less 
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Standard Data Report for 510(K)s; DIN EN 556-1: 2002 (Ber. 1: 2006-12), Sterilization 
of medical devices - Requirements for medical devices to be designated "STERILE" - 

Part 1: Requirements for terminally sterilized medical devices 
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Standard Data Report for 510(K)s; DIN EN ISO 11135-1: 2007, Sterilization of health 
care products - Ethylene oxide - Part 1: Requirements for the development, validation 

and routine control of a sterilization process for medical devices (Identical with ISO 
11135-1: 2007) 
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Standard Data Report for 510(K)s; EN ISO 10993-7: 2008, Biological evaluation of 
medical devices - Part 7: Ethylene oxide sterilization residuals 
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DECLARATION OF CONFORMANCE WITH CONSENSUS STANDARDS SUMMARY 
REPORTS 

 
Note:  Where designated the “Current Device” are the predicate device(s) evaluated/tested 
with associated equipment as applicable and the “Proposed Device” is the HybridAPC 
Probe evaluated/tested with associated equipment as applicable.    
 
Standard: EN ISO 14971: 2009 Medical devices - Application of risk management to 
medical devices (Identical with ISO 14971: 2007) 
The Risk Analysis was performed and is a part of the Design History File (DHF) of the 
products.  In summary, all risks associated with the device were mitigated and were found 
to be at an acceptable level.  
  
Standard: DIN EN ISO 10993-1: 2009, Biological evaluation of medical devices - Part 1: 
Evaluation and testing 
All requirements were met to demonstrate biocompatibility.  See Section 15, 
Biocompatibility. 
 
Standard: ANSI / AAMI ES 60601-1: 2005 (Third Edition), Medical electrical equipment - 
Part 1: General requirements for basic safety and essential performance 
Standard: EN 60601-1: 2006 (Third Edition), Medical electrical equipment - Part 1: General 
requirements for basic safety and essential performance (Identical with IEC 60601: 2005) 

Requirement Current Device Proposed Device 

Section 4 General requirements Complies (Pass) Complies (Pass) 

Section 5* General requirements for testing 
ME equipment 

Complies (Pass) Complies (Pass) 

Section 6* Classification of ME equipment 
and ME systems 

Complies (Pass) Complies (Pass) 

Section 7 ME Equipment identification, 
marking and documents 

Complies (Pass) Complies (Pass) 

Section 8* Protection against electrical 
hazards from ME equipment 

Complies (Pass) Complies (Pass) 

Section 9* Protection against mechanical  
hazards of ME equipment  and ME Systems 

Complies (Pass) Complies (Pass) 

Section 10* Protection against unwanted and 
excessive radiation hazards 

Complies (Pass) Complies (Pass) 

Section 11* Protection against excessive 
temperatures and other hazards 

Complies (Pass) Complies (Pass) 

Section 12* Accuracy of controls and 
instruments and protection against hazardous 
outputs 

Complies (Pass) Complies (Pass) 
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Requirement Current Device Proposed Device 

Section 13* Hazardous situations and fault 
conditions 

Complies (Pass) Complies (Pass) 

Section 14* Programmable electrical medical 
systems (PEMS) 

Complies (Pass) Complies (Pass) 

Section 15 Construction of ME equipment Complies (Pass) Complies (Pass) 

Section 16* ME Systems Complies (Pass) Complies (Pass) 
*Each section contains multiple clauses and all clauses within a specific section, where applicable, passed.   

 
Standard: EN 60601-1-2: 2007 (Third Edition), Medical electrical equipment - Part 1-2: 
General requirements for basic safety and essential performance - Collateral standard: 
Electromagnetic compatibility - Requirements and tests (Identical with IEC 60601-1-2: 
2007) 

Requirement Current Device Proposed Device 

Section 4 General requirements Complies (Pass) Complies (Pass) 

Section 5 Identification, marking and 
documents 

Complies (Pass) Complies (Pass) 

Section 6 Electromagnetic compatibility* Complies (Pass) Complies (Pass) 
Also; see Section 17, Electromagnetic Compatibility and Electrical Safety.  

 
Standard: EN 62366: 2008, Medical devices. Application of usability engineering to medical 
devices (Identical with IEC 62366: 2007) 
Requirement Current Device Proposed Device 

Section 4 Principles Not Applied Complies (Pass) 

Section 5 Usability engineering process Not Applied Complies (Pass) 

Section 6 Accompanying document Not Applied Complies (Pass) 

 
Standard: EN 60601-2-2: 2009 (Fifth Edition), Medical electrical equipment - Part 2-2: 
Particular requirements for the basic safety and essential performance of high frequency 
surgical equipment and high frequency surgical accessories 

Requirement Current Device Proposed Device 

Section 201.4 General requirements Complies (Pass) Complies (Pass) 

Section 201.5 General requirements for 
testing of ME equipment 

Complies (Pass) Complies (Pass) 

Section 201.6 Classification of ME 
equipment and ME Systems 

Complies (Pass) Complies (Pass) 

Section 201.7 ME equipment identification, 
marking and documents 

Complies (Pass) Complies (Pass) 

Section 201.8 Protection against electrical 
hazards from ME equipment 

Complies (Pass) Complies (Pass) 
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Requirement Current Device Proposed Device 

Section 201.9 Protection against mechanical 
hazards of ME equipment and ME Systems 

Complies (Pass) Complies (Pass) 

Section 201.10 Protection against unwanted 
and excessive radiation hazards 

Complies (Pass) Complies (Pass) 

Section 201.11 Protection against excessive 
temperatures and other Hazards 

Complies (Pass) Complies (Pass) 

Section 201.12 Accuracy of controls and 
instruments and protection against 
hazardous outputs  

Complies (Pass) Complies (Pass) 

Section 201.13 Hazardous situations and 
fault conditions 

Complies (Pass) Complies (Pass) 

Section 201.14 Programmable electrical 
Medical systems (PEMS) 

Complies (Pass) Complies (Pass) 

Section 201.15 Construction of ME 
equipment  

Complies (Pass) Complies (Pass) 

Section 201.16 ME Systems  Complies (Pass) Complies (Pass) 

Section 201.17 Electromagnetic compatibility 
of ME equipment and ME systems 

Complies (Pass) Complies (Pass) 

Section 202* Electromagnetic compatibility – 
requirements and tests  

Complies (Pass) Complies (Pass) 

Section 208 General requirements, tests and 
guidance for alarm systems in medical 
electrical equipment and medical electrical 
systems 

Complies (Pass) Complies (Pass) 

*Also; see Section 17, Electromagnetic Compatibility and Electrical Safety.  

 
Standard: EN 60601-2-18: 1996 (+ A1 12/2000), Medical electrical equipment  - Part 2-18: 
Particular requirements for the safety of endoscopic equipment (Identical with IEC 60601-
2-18: 1996 + A1: 2000) 

Requirement Current Device Proposed Device 

Section 1 General Complies (Pass) Complies (Pass) 

Section 4 Protection against mechanical 
hazards 

Complies (Pass) Complies (Pass) 

Section 7 Protection against excessive 
temperatures and other safety hazards 

Complies (Pass) Complies (Pass) 
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Standard: DIN EN 1041: 2008, Information supplied by the manufacturer of medical 
devices 
Standard: DIN EN ISO 15223-1: 2013, Medical devices - Symbols to be used with medical 
devices labels, labelling and information to be supplied - Part 1: General requirements 
(Identical with ISO 15223-1: 2012) 
All requirements for information were met for symbols on labels and labeling (Note:  FDA 
requirements apart of 21 CFR 801 were also met.).  See Section 13, Proposed Labeling. 
 
Standard: EN ISO 11607-1: 2009, Packaging for terminally sterilized medical devices - 
Part 1: Requirements for materials, sterile barrier system and packaging systems 
Standard: EN ISO 11607-2: 2006, Packaging for terminally sterilized medical devices - Part 
2: Validation requirements for forming, sealing and assembly processes (Identical with ISO 
11607-2: 2006) 
Standard: ISTA 2A: 2011, Preshipment Testing Procedures - Combination Tests for 
packaged-products weighing 150 lbs. (68kg) or less 
Standard: DIN EN 556-1: 2002 (Ber. 1: 2006-12), Sterilization of medical devices - 
Requirements for medical devices to be designated "STERILE" - Part 1: Requirements for 
terminally sterilized medical devices 
Standard: DIN EN ISO 11135-1: 2007, Sterilization of health care products - Ethylene oxide 
- Part 1: Requirements for the development, validation and routine control of a sterilization 
process for medical devices (Identical with ISO 11135-1: 2007) 
Standard: EN ISO 10993-7: 2008, Biological evaluation of medical devices - Part 7: 
Ethylene oxide sterilization residuals 
All requirements were met for packaging and sterilizing.  See Section 14, Sterilization and 
Shelf Life. 
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DECLARATION OF CONFORMITY WITH DESIGN CONTROL STATEMENTS 
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EXECUTIVE SUMMARY 
 
Note:  The only change to the current ERBEJET 2 System is the addition of lifting 
mucosal lesions by injection into the submucosa in the Intended Use.  There are no 
other changes to the current System being marketed in the U.S.  Therefore, most of 
the information provided is for the ERBE HybridAPC Probe. 
 
Device Description 
The HybridAPC Probe is used with the Water Jet Model ERBEJET 2 and an ERBE 
Argon Plasma Coagulator (APC) Model APC 2/ElectroSurgical Unit (ESU) VIO 
Model System.  The Water Jet delivers pressurized sterile normal saline through the 
Probe to provide a saline cushion beneath mucosal lesions.  The induction of the 
saline into the submucosa is a routine practice and acts as a cushion which can 
reduce/limit unwanted tissue damage (penetration depth) when applying argon 
plasma coagulation.  The APC/ESU System with the Probe supplies ionized 
(electrically charged) argon gas to create the HF argon plasma for the ablation of the 
lifted lesions.  The HybridAPC Probe consists of tubing to the Water Jet, a cable with 
a filter integrated connector for the APC, and dual lumen tubing.  The inside lumen 
delivers the pressurized sterile normal saline and the outer lumen delivers the 
electrically charged argon gas for the HF argon plasma.  Clinicians would attach the 
Probe to the Water Jet and APC/ESU System.  Then the Probe is positioned at the 
operative site under direct visualization endoscopically.  If an operative endoscope is 
utilized, the working channel must be greater than 2.5 mm.  Upon the setup of the 
Water Jet and APC/ESU System, the Probe is ready for use.  The pedal of the 
ERBEJET 2 footswitch activates its water-jet capabilities.  The tip of the Probe is 
placed against a lesion and the saline accumulates within the submucosal layer 
which cushions the lesion.  Then the tip of the Probe is placed in close proximity of 
the raised lesion (not touching/non-contact modality).  Finally, the footswitch for the 
APC/ESU System is depressed which delivers the ionized argon gas to create the 
HF argon plasma for the ablation of the lesion.  The HybridAPC Probe’s dimensional 
working parameters (tubing/tip interfacing with scope as applicable/tissue) are 2.3 
mm Outer Diameter, 1.9 m Length.  The device is manufactured with typical 
materials or agents used in the medical device industry such as tungsten, stainless 
steel, plastics, silicone, etc.  The HybridAPC Probe is provided sterile and is single 
use. 
 
Indications For Use/Intended Use 
ERBEJET® 2 System 
The ERBEJET 2 is intended for lifting mucosal lesions by injection into the 
submucosa as well as the cutting and dissection of soft tissue in neurosurgery and 
soft tissue such as the liver, kidney, etc. within the abdomen, including Total 
Mesorectal Excision (TME) in open as well as endoscopic surgery. 
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HybridAPC Probe 
The Hybrid APC probe is indicated for the induction of sterile normal saline into the 
submucosa to lift mucosal lesions using direct visualization through an endoscope 
and for HF ablation of the mucosal lesion by Argon Plasma Coagulation (APC). 
 
Technology 
The technology of the ERBE HybridAPC Probe is very basic.  The combination 
Device is a conduit for delivering pressurized normal saline to lift mucosal lesions as 
well as HF argon plasma to ablate lesions.  Both medical applications have been 
used together (via separate devices) for many years and this practice is well 
documented. 
 
Device Comparison Table 

Characteris-
tics 

Predicate Devices Proposed Device 

ERBE 
Hybrid Knife 

ERBELIFT 
Hand Pump 
and Flexible 

Probe* 

ERBE APC 
Integrated Filter 

Probes and 
Adapter* 

ERBE 
HybridAPC Probe 

510(k) 
Applicant 

ERBE USA, Inc. Byrne Medical, 
Inc.** 

ERBE USA, Inc. ERBE USA, Inc. 

Specification 
Developer or 
Manufacturer 

ERBE 
Elektromedizin 
GmbH 

Same Same Same 

510(k) 
Number 

K083608 K092090 K060183  
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Characteris-
tics 

Predicate Devices Proposed Device 

ERBE 
Hybrid Knife 

ERBELIFT 
Hand Pump 
and Flexible 

Probe* 

ERBE APC 
Integrated Filter 

Probes and 
Adapter* 

ERBE 
HybridAPC Probe 

Indications 
For 
use/Intended 
Use 

The ERBE Hybrid 
Knife™ is 
intended to be 
used in 
combination with 
the Water Jet 
System/ 
ERBEJET 2 and 
an ERBE ESU 
VIO Model to cut 
and dissect soft 
tissue in 
neurosurgery and 
soft tissue such 
as the liver, 
kidney, etc. within 
the abdomen, 
including Total 
Mesorectal 
Excision (TME) 
via the Water Jet 
System as well 
as to provide 
monopolar cutting 
and coagulation 
of the target 
tissue by the ESU 
in open and as 
well as 
endoscopic 
surgery. 

The ERBELIFT 
Hand Pump in 
conjunction with 
an ERBELIFT 
Flexible Probe is 
indicated for the 
induction of 
sterile normal 
saline in the 
submucosa to lift 
polyps or other 
mucosal lesions 
using direct 
visualization 
through a 
flexible 
endoscope. 

Argon Plasma 
Coagulation 

The HybridAPC 
probe is indicated 
for the induction of 
sterile normal 
saline into the 
submucosa to lift 
mucosal lesions 
using direct 
visualization 
through an 
endoscope and for 
HF ablation of the 
mucosal lesion by 
Argon Plasma 
Coagulation 
(APC). 

Materials Plastics, Teflon, 
Stainless Steel 

Plastics, Medical 
grade Inks with 
Reducer 

Plastics, Brass, 
Stainless Steel,  
Tungsten, 
Ceramic, 
Adhesives/Glues   

Stainless Steel, 
Tungsten, 
Plastics, Colorants 

Physical Attributes 

General 
Description 

Probe with 
WaterJet and 
ESU Connectors, 
Catheter 
(Tubing), and  
Extendable/ 
Retractable 
Electrode 

Probe with 
Standard Luer 
Lock Connector 
and Catheter 
(Tubing) 

Probe with APC 
Connector having 
a 0.45 µm Filter 
and Catheter 
(Tubing) 

Probe with 
WaterJet 
Connector as well 
as APC Connector 
having a 0.45 µm 
Filter and Catheter 
(Tubing) 
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Characteris-
tics 

Predicate Devices Proposed Device 

ERBE 
Hybrid Knife 

ERBELIFT 
Hand Pump 
and Flexible 

Probe* 

ERBE APC 
Integrated Filter 

Probes and 
Adapter* 

ERBE 
HybridAPC Probe 

Electrical 
Instrument 
Recognition 

No No Yes Yes 

Dimensional 
Working 
Parameters 
(Tubing/Tip 
Interfacing 
with Scope/ 
Tissue)  

2.3 mm Outer 
Diameter (O.D.), 
1.9 m Length 

1.3 mm Outer 
Diameter (O.D.), 
2.6 m Length 

1.5 mm to 3.2 
mm Outer 
Diameter (O.D.), 
1.5 m to 3 m 
Length 

2.3 mm Outer 
Diameter (O.D.), 
1.9 m Length 

Performance Attributes 

Sterile 
Normal 
Saline 
Pressurized 
Force if 
Applicable 

Effect/Pressure: 
1 (14.5 PSI) to 60 
(870 PSI)* 
 
*With WaterJet 

Pressure: 
145 PSI to 650 
PSI* 
 
*With Hand 
Pump 

Not Applicable Effect/Pressure: 
1 (14.5 PSI) to 80 
(1,160 PSI)* 
 
*With WaterJet 

Electrical 
Parameters 
(From ESU) 
if Applicable  

Voltage:  
2,500 Vp 
Maximum 
 
Power: 
80 Watts 
Maximum 

Not Applicable Voltage:  
4,300 Vp 
Maximum 
 
Power: 
50 Watts to 120 
Watts Maximum 

Voltage:  
4,300 Vp 
Maximum 
 
Power: 
80 Watts 
Maximum 

Argon Gas 
Flow Rate 
(From APC) 
if Applicable 

Not Applicable Not Applicable Flow Rate: 
1.0 Liters/Minute 
(L/M) to 5.0 L/M 

Flow Rate: 
2.4 L/M Maximum 

Labeling Outer Packaging 
Pouch Label and 
Box Label as well 
as Notes On Use 

Outer Packaging 
Pouch Label and 
Box Label as 
well as Instruc-
tions For Use 

Outer Packaging 
Pouch Label and 
Box Label as well 
as Notes On Use 

Outer Packaging 
Pouch Label and 
Box Label as well 
as Notes On Use 

Packaging 
Configuration 

1 Tray/Pouch and 
Distribution 
Quantity 5/Box 

1/Pouch and 
Distribution 
Quantity 5/Box 

1/Pouch and 
Distribution 
Quantity 10/Box 

1 Tray/Pouch and 
Distribution 
Quantity 5/Box 

Provided 
Condition 

Sterile/ 
Disposable/ 
Single Use 

Sterile/ 
Disposable/ 
Single Use 

Sterile/ 
Disposable/ 
Single Use 

Sterile/ 
Disposable/ 
Single Use 

Sterilization 
Method Used 

Ethylene Oxide  Ethylene Oxide Ethylene Oxide Ethylene Oxide 
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Characteris-
tics 

Predicate Devices Proposed Device 

ERBE 
Hybrid Knife 

ERBELIFT 
Hand Pump 
and Flexible 

Probe* 

ERBE APC 
Integrated Filter 

Probes and 
Adapter* 

ERBE 
HybridAPC Probe 

Associated 
Accessories 
and 
Equipment 

WaterJet and 
Endoscopes 

Syringe and 
Endoscopes  

APC (with 
Compatible ESU) 
and Endoscopes 

WaterJet, APC 
(with Compatible 
ESU), and 
Endoscopes 

Target 
Population 

Patients requiring 
open or 
endoscopic 
surgery in 
neurosurgery and 
in and around the 
abdomen. 

Endoscopic 
Patient 
Candidates with 
Polyps or 
Mucosal Lesions 

Endoscopy 
Patients 

Endoscopic 
Patient 
Candidates with 
Mucosal Lesions 

Anatomical 
Site 

Soft tissue in 
neurosurgery and 
soft tissue such 
as the liver, 
kidney, etc. within 
the abdomen, 
including Total 
Mesorectal 
Excision (TME), 
in open as well as 
endoscopic 
surgery. 

Esophagus, 
Stomach, 
Duodenum, 
Small Intestine, 
and Large 
Intestine 

Various General 
Surgical Sites 

Various General 
Surgical Sites 
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Characteris-
tics 

Predicate Devices Proposed Device 

ERBE 
Hybrid Knife 

ERBELIFT 
Hand Pump 
and Flexible 

Probe* 

ERBE APC 
Integrated Filter 

Probes and 
Adapter* 

ERBE 
HybridAPC Probe 

FDA 
Guidance 
Documents 
Used if 
Applicable 

Guidance for 
Industry and FDA 
Staff: Format for 
Traditional and 
Abbreviated 
510(k)s: August 
12, 2005 

Guidance for 
Industry and 
FDA Staff  
Format for 
Traditional and 
Abbreviated 
510(k)s, 8/12/05 

Not Applicable Guidance for 
Industry and FDA 
Staff: Format for 
Traditional and 
Abbreviated 
510(k)s, 08/12/05; 
Draft Guidance for 
Industry and Food 
and Drug 
Administration 
Staff: Applying 
Human Factors 
and Usability 
Engineering to 
Optimize Medical 
Device Design,  
06/22/11; and 
Draft Guidance for 
Industry and Food 
and Drug 
Administration 
Staff: Use of 
International 
Standard ISO-
10993, “Biological 
Evaluation of 
Medical Devices 
Part 1: Evaluation 
and Testing”, 
04/23/13 

Performance 
Standards 
Used or 
Applied/Met 
if Applicable 

IEC 60601-1, UL 
60601-1,  
IEC 60601-2-2,  
IEC 60601-2-18 

Not Applicable AAMI HF-18, IEC 
60 601-1, IEC 60 
601-2-2, and IEC 
60 601-2-18 

ANSI/AAMI ES 
60601-1, EN 
60601-1, EN 
60601-1-2, EN 
62366, EN 60601-
2-2, EN 60601-2-
18 
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Characteris-
tics 

Predicate Devices Proposed Device 

ERBE 
Hybrid Knife 

ERBELIFT 
Hand Pump 
and Flexible 

Probe* 

ERBE APC 
Integrated Filter 

Probes and 
Adapter* 

ERBE 
HybridAPC Probe 

Other 
Standards 
Used or 
Applied/Met 

EN ISO 14971, 
EN ISO 10993-1, 
ANSI/AMMI/ISO 
10993-4, ANSI/ 
AMMI/ISO 10993-
5, ISO 10993-10, 
ISO 10993-11, EN 
980, EN ISO 
11607, EN 1041, 
EN 550 

AAMI/ANSI/ISO 
10993-1, AAMI 
/ANSI/ISO 
11607-2, AAMI/ 
ANSI/ISO 
11135-1, 
AAMI/ANSI/ISO 
10993-7 

EN ISO 10993, 
EN 556, EN 980,  
EN 1041,  ISO 
11607, EN 868-1, 
ISO 11134, ISO 
11135, EN 550, 
EN 554, EN ISO 
14971 

EN ISO 10993-1,  
DIN EN 1041, DIN 
EN ISO 15223-1, 
EN ISO 11607-1, 
EN ISO 11607-2, 
ISTA 2A,  DIN EN 
556-1, DIN EN 
ISO 11135-1,  
EN ISO 10993-7 

*Focus on Probe 
**ERBE Acquired 510(k) 
 
Performance Testing 
A detailed summary of the performance testing involved with ERBE WaterJet Model 
ERBEJET 2 System with HybridAPC Probe can be found in Section 18, 
Performance Testing - Bench.  The following is a summary of the performance tests 
that specifically demonstrate substantial equivalency of the proposed devices to the 
predicates. 

1. General Specification Testing of the HybridAPC Probe 
Testing demonstrated that the HybridAPC Probe is compatible and 
functions with (even under stressful conditions) the ERBEJET 2 System 
as well as the designated Argon Plasma Coagulator (APC)/ElectroSurgical 
Unit (ESU) like the respective predicate devices as applicable.  

2. Comparison of injection capacity of HybridAPC/ERBEJet 2 with the 
ERBELIFT system 
The comparison evaluation showed that the ERBE WaterJet Model 
ERBEJET 2 System with HybridAPC Probe can lift the submucosa as well 
as the predicate device, ERBELIFT Hand Pump and Flexible Probe.  
Additionally, the proposed devices have the capacity to deliver the normal 
sterile saline at higher pressures if needed than the predicate device to lift 
the more difficult mucosal lesions by injection into the submucosa. 

3. The tissue effect of argon-plasma coagulation with prior submucosal 
injection (Hybrid-APC) versus standard APC: a randomized ex-vivo study  
The testing showed that ERBE WaterJet Model ERBEJET 2 System with 
HybridAPC Probe can lift, cushion, and ablate mucosal lesions with less 
undesired tissue damage (less penetration depth) than when just using 
standard argon plasma coagulation that would be applied like the 
predicate FiAPC Probe. 
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DEVICE DESCRIPTION 
  
Design Requirements with Performance Specifications 
 
Note:  The only change to the current ERBEJET 2 System is the addition to the 
Intended Use, “lifting mucosal lesions by injection into the submucosa”.  There are 
no other changes to the current System being marketed in the U.S.  Therefore, most 
of the information being provided in this section is for the ERBE HybridAPC Probe. 
 

Num-
ber 

Design 
Requirements 

Performance 
Specifications  

Specification, 
Evaluation, and/or 
Validation Activity  

Summary/ 
Discussion 
as Applicable  

1 The ERBE 
HybridAPC Probe 
must be provided in 
a configuration that 
is standard to the 
medical community 
in endoscopy. 

The distributed quantity 
of five (5) ERBE 
HybridAPC Probes in 
which each Probe is 
individually packaged in 
a tray and pouched per 
shelf box.  This 
configuration has been 
found to be acceptable 
in endoscopy.   

Section 14, 
Sterilization and 
Shelf Life; as well 
as Technical 
Packaging 
Engineering 
Drawing (Page 011 
- 7)   

Product is 
Packaged to 
Specification 

2 ERBE HybridAPC 
Probe (Product) 
shall be packaged in 
such a manner that 
they are not 
damaged in 
shipping, handling, 
and storage. 

Packaging materials 
which maintain product 
integrity were used. The 
packaging materials for 
the Probe are similar to 
the predicate ERBE 
Hybrid Knife.  The 
performance 
characteristics of the 
packaging materials are 
well documented without 
any packaging issues 
and package testing 
demonstrated its 
appropriateness.  

Section 9, 
Declaration of 
Conformity and 
Summary Reports; 
Section 14, 
Sterilization and 
Shelf Life; as well 
as Technical 
Packaging 
Engineering 
Drawing (Page 011 
- 7) 

Packaging 
and Con-
figuration 
Suitable for 
Product 

3 The Product must 
be easily identified 
and as needed be 
accompanied with 
suitable instructions.  
Additionally, 
labels/labeling must 
meet U.S. regulatory 
requirements.    

The ERBE HybridAPC 
Probes are labeled in 
such a manner that they 
are easily recognized 
and have adequate 
labeling [Notes On Use 
(NOU) to provide 
sufficient guidelines for 
use].  Labels/Labeling 
meets all U.S. regulatory 
requirements. 

Section 9, 
Declaration of 
Conformity and 
Summary Reports 
as well as Section 
13, Proposed 
Labeling 

Labels/ 
Labeling 
Acceptable 
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Num-
ber 

Design 
Requirements 

Performance 
Specifications  

Specification, 
Evaluation, and/or 
Validation Activity  

Summary/ 
Discussion 
as Applicable  

4 The ERBE 
HybridAPC Probe 
should be provided 
with a sufficient shelf 
life.   

A three (3) year shelf life 
from the packaging date 
has been validated for 
the HybridAPC Probe 
per evaluating/testing 
accelerated aged 
samples.   

Section 14, 
Sterilization and 
Shelf Life 

Protocol 
Continuing to 
be Executed 
to Evaluate/ 
Test Real 
Time Aged 
Samples 

5 Each HybridAPC 
Probe must be 
provided sterile. 
 

The Product is rendered 
sterile via Ethylene 
Oxide (EO) sterilization.  
The Cycle has been 
qualified for the 
HybridAPC Probe. 

Section 14, 
Sterilization and 
Shelf Life 

Sterilization 
Cycle Valid 
for Product 

6 The Product must 
not be harmful with 
regards to 
biocompatibility.  
 

The ERBE HybridAPC 
Probe is manufactured/ 
processed with medical 
grade materials or 
materials commonly 
used in medical devices.  
Specific direct patient 
contacting materials are 
Stainless Steel, 
Tungsten, Plastic PTFE; 
with indirect contact 
materials being 
Stainless Steel, Plastic 
PA, and Silicone. 
Testing of these 
materials in predicate 
products that have the 
same manufacturing 
processes has 
demonstrated 
biocompatibility. 

Section 15, 
Biocompatibility 

Product is 
Biocompat-
ible 

Ethylene oxide (EO) 
residual levels per 
established international 
standards will be met 
prior to distribution of 
the HybridAPC Probe.  

Section 14, 
Sterilization and 
Shelf Life 

The Product 
will Meet EO 
Residual 
Levels Prior 
to Distribution 

7 Each Product with 
associated 
equipment shall 
meet all applicable 
international 
electrical standards.  

The ERBE HybridAPC 
Probe with associated 
equipment conforms to 
all applicable 
international electrical 
standards. 

Section 9, 
Declaration of 
Conformity and 
Summary Reports 

Product with 
Associated 
Equipment  
Meets 
Applicable 
Electrical 
Standards  
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Num-
ber 

Design 
Requirements 

Performance 
Specifications  

Specification, 
Evaluation, and/or 
Validation Activity  

Summary/ 
Discussion 
as Applicable  

8 The ERBE 
HybridAPC Probe 
should be 
compatible with (i.e., 
attaches to, works 
with, detaches from, 
etc.) designated 
equipment/ 
accessory (Water 
Jet Model ERBEJET 
2 via ERBEJET 
Pump Cartridge and 
Argon Plasma 
Coagulator (APC) 
Model APC 2 (via 
APC receptacle 
w/wo adapter as 
applicable)/Electro-
Surgical Unit (ESU) 
VIO Model System.   

The Product has been 
found to properly 
connect and detach 
from designated 
equipment/accessory.  
Once connected, there 
are no water leaks, 
argon gas leakages, or 
leakage currents above 
international standards. 

Section 9, 
Declaration of 
Conformity and 
Summary Reports; 
Section 17, 
Electromagnetic 
Compatibility and 
Electrical Safety 
Section 18; 
Performance 
Testing - Bench; as 
well as Technical 
Device  
Engineering 
Drawing (Page 011 
- 6)  

Product is 
respectively 
Compatible 
with Desig-
nated 
Equipment/ 
Accessory 

9 Each ERBE 
HybridAPC Probe 
should be 
compatible with 
endoscopes 
designed for High 
Frequency (HF)  
surgical devices and 
have a working 
channel greater than 
2.5 mm and having 
a length less than 
1.9 m. 

The Product’s working 
Outer Diameter (OD) is 
2.3 mm with a 1.9 m 
length.    

Technical Device  
Engineering 
Drawing (Page 011 
- 6) 

The Product 
is 
respectively 
Compatible 
with 
Designated 
Scopes 
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Num-
ber 

Design 
Requirements 

Performance 
Specifications  

Specification, 
Evaluation, and/or 
Validation Activity  

Summary/ 
Discussion 
as Applicable  

10 The Product must 
deliver pressurized 
sterile normal saline 
via the ERBEJET 2 
that is comparable 
or greater than the 
predicate ERBELIFT 
Hand Pump and 
Flexible Probe as 
well as ionized 
argon gas to create 
(HF argon plasma) 
from an APC Model 
APC 2/ESU VIO 
Model System that 
is comparable to the 
predicate APC 
Integrated Filter 
Probes (FiAPC 
Probes). 

The ERBE HybridAPC 
Probe has been found to 
deliver a sufficient 
pressure output of 
normal saline to lift   
mucosal lesions by 
injection into the 
submucosa (1 - 80 
effect) from the Water 
Jet that is greater than 
the ERBELIFT Hand 
Pump and Flexible 
Probe as well as 
sufficient electrically 
charged (ionized) argon 
gas (max. 4,300 Vp, 80 
watts, 2.4 L/M argon gas 
flowrate) to create HF 
argon plasma to ablate 
lesions from the 
APC/ESU System that is 
comparable to FiAPC 
Probes.  

Section 18, 
Performance 
Testing - Bench 

Product Met 
Performance 
Requirements  

11 The ERBE 
HybridAPC Probe 
should be durable.  

The Product is durable 
and functional for single 
patient use (i.e., met 
stress testing 
requirements).    

Section 18, 
Performance 
Testing - Bench  

The Product 
is Durable 
and 
Functional for 
Single Patient 
Use 

 
 
Involved Products/Devices 
 

Part Number 
(REF) 

Description 

20150-215 ERBE HybridAPC Probe 
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Technical Device Engineering Drawing 
 

(b)(4)
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SUBSTANTIAL EQUIVALENCE DISCUSSION 
 
Characteristics Predicate Devices Proposed Devices 

510(k) Submitter/ 
Holder 

ERBE USA, Inc. Same 

Trade Name, 
Model (As 
Applicable), 
510(k) Number 
(As Applicable) 

ERBEJET® 2 System, 510(k) 
Number K072404 
 
ERBELIFT™ Hand Pump and 
Flexible Probe, 510(k) Number 
K092090 
 
ERBE Hybrid Knife™, 510(k) 
Number K083608 
 
ERBE APC Integrated Filter Probes 
(FiAPC Probes) with Adaptor, 
510(k) Number K060183 

ERBE WaterJet Model 
ERBEJET® 2 System with 
HybridAPC Probe     
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Characteristics Predicate Devices Proposed Devices 

Indications For 
Use 

ERBEJET® 2 System: 
The ERBEJET 2 is intended for the 
cutting and dissection of soft tissue 
in neurosurgery and soft tissue such 
as the liver, kidney, etc. within the 
abdomen, including Total 
Mesorectal Excision (TME) in open 
as well as endoscopic surgery. 
 
ERBELIFT™ Hand Pump and 
Flexible Probe: 
The ERBELIFT Hand Pump in 
conjunction with an ERBELIFT 
Flexible Probe is indicated for the 
induction of sterile normal saline in 
the submucosa to lift polyps or other 
mucosal lesions using direct 
visualization through a flexible 
endoscope. 

ERBEJET® 2 System: 

The ERBEJET 2 is intended 
for lifting mucosal lesions by 
injection into the submucosa 
as well as the cutting and 
dissection of soft tissue in 
neurosurgery and soft tissue 
such as the liver, kidney, etc. 
within the abdomen, including 
Total Mesorectal Excision 
(TME) in open as well as 
endoscopic surgery. 

 

Discussion 
The addition of “lifting mucosal 
lesions by injection into the 
submucosa” in the intended 
use of ERBEJET 2 was 
demonstrated by showing that 
the WaterJet can generate 
pressures equal to or higher 
than the predicate device’s 
force amplifier, EBELIFT Hand 
Pump (Proposed: 14.5 psi to 

1,160 psi versus Predicate: 145 

psi to 650 psi).  Additionally, 
induction of sterile normal 
saline into the submucosa to lift 
mucosal lesions was proven in 
comparison testing (ERBEJET 
2 with HybridAPC Probe 
versus ERBELIFT Hand Pump 
and Flexible Probe) on various 
tissue types and finally by 
lifting created esophageal 
mucosal lesions (using a 
setting closest to maximum).  
See Section 18, Performance 
Testing Bench.  
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Characteristics Predicate Devices Proposed Devices 

Indications For 
Use Continued 

ERBE Hybrid Knife™: 
The ERBE Hybrid Knife™ is 
intended to be used in combination 
with the Water Jet System/ 
ERBEJET 2 and an ERBE ESU VIO 
Model to cut and dissect soft tissue 
in neurosurgery and soft tissue such 
as the liver, kidney, etc. within the 
abdomen, including Total 
Mesorectal Excision (TME) via the 
Water Jet System as well as to 
provide monopolar cutting and 
coagulation of the target tissue by 
the ESU in open and as well as 
endoscopic surgery. 
 
ERBE APC Integrated Filter Probes 
(FiAPC Probes) with Adaptor: 
Argon Plasma Coagulation 
 

ERBE HybridAPC Probe: 

The HybridAPC probe is 
indicated for the induction of 
sterile normal saline into the 
submucosa to lift mucosal 
lesions using direct 
visualization through an 
endoscope and for HF ablation 
of the mucosal lesion by Argon 
Plasma Coagulation (APC). 

 

Discussion 
The ERBE HybirdAPC Probe’s 
intended use is a combination 
of the ERBELIFT Hand Pump 
and Flexible Probe as well as 
FiAPC Probes with an 
additional clarification to the 
end user for the HF ablation of 
mucosal lesions by Argon 
Plasma Coagulation (APC).  
The use of the term ablation in 
association with argon plasma 
coagulation is well 
documented in clinical 
literature.  See Section 21, 
Clinical References.   
Additionally, created and lifted 
esophageal mucosal lesions 
were ablated using argon 
plasma coagulation in bench 
testing.  See Section 18, 
Performance Testing Bench. 

Technology The predicates generate or deliver 
pressurized normal sterile saline, 
electrical output, and/or ionized 
argon gas (argon plasma) to target 
tissue. 

Same 
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Characteristics Predicate Devices Proposed Devices 

Performance 
Specifications 

ERBE WaterJet Model ERBEJET® 2 
System with ERBE Hybrid Knife 
Effect/Pressure:  
1 (14.5 psi) to 60 (870 psi) 
 
ERBELIFT™ Hand Pump and 
Flexible Probe Pressure:  
145 psi to 650 psi 

ERBE WaterJet Model 
ERBEJET® 2 System with 
HybridAPC Probe Effect/ 
Pressure:  

1 (14.5 psi) to 80 (1,160 psi) 

 
Discussion 

The ERBE WaterJet Model 
ERBEJET® 2 System with 
HybridAPC Probe is capable of 
delivering the sterile normal 
saline at a higher pressure (up 
to Effect 80 or 1,160 psi); than 
the predicate, ERBELIFT Hand 
Pump and Flexible Probe (up 
to 650 psi).  Performance 
testing with the proposed 
devices at Effect 70 (1,015 psi, 
near the maximum setting) to 
lift the submucosa of 
esophageal tissue showed no 
detrimental damage to the 
tissue (i.e., no perforation) 
[Note: Fluid would travel the 
least path of resistance, that is 
within the submucosa.]. See 
Section 18, Performance 
Testing - Bench.  The 
availability of having the 
capacity to deliver greater 
pressure to inject into the 
submucosa will allow clinicians 
the possibility to lift more 
difficult mucosal lesions.  
Additionally, there is more 
control of the pressurization 
(effects can be changed 
incrementally by 1 or 14.5 psi) 
with the ERBEJET 2 System 
than when using the 
ERBELIFT Hand Pump.  
Finally, in the instructions of 
the ERBEJET 2 and 
HybridAPC Probe the user is 
informed to use the lowest 
possible setting to achieve the 
desired tissue outcome. 
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Characteristics Predicate Devices Proposed Devices 

Performance 
Specifications 
Continued 

ERBE WaterJet Model ERBEJET® 2 
System with ERBE Hybrid Knife 
Electrical Output/Argon Gas  
Parameters with APC/ESU System 
as applicable: 
Voltage- 2,500 Vp Maximum; 
Power- 80 Watts Maximum 
 
FiAPC Probes Electrical 
Output/Argon Gas Parameters with 
APC/ESU System: 
Voltage- 4,300 Vp Maximum; 
Power- 50 Watts to 120 Watts 
Maximum; Flow Rate- 1.0 
Liters/Minute (L/M) to 5.0 L/M 

ERBE WaterJet Model 
ERBEJET® 2 System with 
HybridAPC Probe Electrical 
Output/Argon Gas Parameters 
with APC/ESU System: 
Voltage- 4,300 Vp Maximum; 
Power- 80 Watts Maximum; 
Flow Rate- 2.4 L/M Maximum 
 

 Discussion 
The ERBE WaterJet Model 
ERBEJET® 2 System with 
HybridAPC Probe’s electrical 
output/argon parameters are 
all within the parameters 
collectively of the predicate 
devices. 

Conclusion 

The ERBE WaterJet Model ERBEJET® 2 System with HybridAPC Probe has basically the 
same intended use as well as the same principles of operation and technological 
characteristics as the predicate devices, ERBEJET 2 System, ERBELIFT Hand Pump and 
Flexible Probe, Hybrid Knife, and/or FiAPC Probes.  There are no issues with the ERBE 
WaterJet Model ERBEJET® 2 System with HybridAPC Probe that would raise additional 
safety or efficacy issues when compared to the predicate devices. 
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PROPOSED LABELING (Including Claims/Marketing Statements) 

List of Draft Labels, Labeling, and Claims/Marketing Statements 
Description Page Numbers 
ERBEJET 2 System* 

Labeling 
User Manual 013 - 3 to 013 - 60 

HybridAPC Probe   
Labels 

Outer Packaging Pouch Label 013 - 62 
Patient Chart Label 013 - 62 
Outer Packaging Box Label 013 - 63 

Labeling 
Notes On Use 013 - 64 to 013 - 78 

Claims/Marketing Statements 
ERBE WaterJet Model ERBEJET® 2 System with 
HybridAPC Probe Claims/Marketing Statements 

013 - 79 to 013 - 88 

* The only change to the current ERBEJET 2 System is the addition of lifting
mucosal lesions by injection into the submucosa in the Intended Use; therefore, 
no other Labels/Labeling were submitted for the System.  
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Registered trademarks of ERBE Elektromedizin GmbH: APC®, APC 300®, AUTO CUT®, AUTOCUT®, BICISION®, BiClamp®, 
CLASSIC COAG®, CLASSIC CUT®, CLEVERCAP®, DeCo®, DRYCUT®, ENDO CUT®, ENDOCOAG®, ENDOCUT®, ERBE®, 
ERBE logo (design mark), ERBECRYO®, ERBEFLO®, ERBEJET®, ERBELift®, ERBOKRYO®, FIAPC®, FORCEDAPC®, Hybrid knife®, 
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In Neurosurgical Procedures 1. In neurosurgery, the ERBEJET 2 is not intended for dissecting tumor capsules. 
Furthermore, in addition to the device, conventional methods may be required 
to dissect/remove firmer masses or structures from the brain parenchyma.

Notes
Grounding Note: If necessary, the equipment can be connected to the external grounding sys-

tem of the room with the grounding pin on the back of the unit and/or Cart using a 
connecting cable designed for this purpose. Affects of low frequency leakage cur-
rents due to a defective grounding system within the room may be eliminated 
through external grounding.

Use of a defibrillator Note: The equipment conforms to the requirements of Type CF and is protected 
against the effects of a defibrillator discharge.

Membrane keyboards Note: If alcohol-based disinfectants are used on units with membrane keyboards, 
the anti-glare finish will be removed. However, the user surfaces remain fully func-
tional. 
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rents due to a defective grounding system within the room may be eliminated 
through external grounding

Installing the ERBEJET 2 
The ERBEJET 2 and components (including the suction module, Model ESM 2) should 
be installed on an ERBE VIO Cart or boom mounted. See the respective user manual, 
installation sheet/instructions, and notes on uses for mounting, securing, as well as 
connecting the unit and components. In general ensure that:

• The surface is stable and free of vibration,

• the system is not in direct sunlight (so that heating is not a problem and the dis-
play screen is readable),

• and the unit(s) are connected to a properly installed grounded outlet(s). Only use
an ERBE power cord or an equivalent power cord for this purpose. The power
cord must bear the national test symbol.

In general, the power cord is plugged into the receptacle for power that is on the 
back of the ERBEJET 2 and an approriate power source. The cable of the footswitch 
is attached to the footswitch socket on the back of the unit. The ERBEJET 2 is ground-
ed via a grounding cable connected to the grounding terminal on the back of the 
unit and approriately grounded. As applicable, the ERBEJET 2 is connected to the suc-
tion module, ESM 2 via an ECB cable.
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CHAPTER 9

Maintenance, Customer Service, Warranty, Disposal

Maintenance
Authorized persons Modifications and repairs may only be undertaken by ERBE or by persons expressly 

authorized by ERBE. ERBE accepts no liability if modifications and repairs to the unit 
or accessories are made by unauthorized persons. This will also invalidate the war-
ranty. 

Safety checks The unit should have a technical safety/operational inspection at least once a year.

Modifications and repairs Modifications and repairs are to be completed by ERBE or by persons expressly au-
thorized by ERBE. 

What safety checks must be 
performed?

For this device the following safety checks have been stipulated:

• Checking of labels and User Manual

• Visual inspection of unit and accessories for damage

• Testing the grounded conductor in accordance with EN 60601-1 (UL-60601-1)
Section 18

• Testing the leakage current in accordance with EN 60601-1 (UL-60601-1) Section
19

• Functional testing of all the unit's operating and control elements

• Testing the monitoring equipment

• Testing of mechanical pressure production

The results of the safety checks have to be documented.

If during the safety checks any defects are found which might endanger patients, 
staff or third parties, the device may no longer be operated until the defects have 
been remedied by competent service technicians.

Customer Service
If you are interested in a service contract, please contact ERBE. 

Servicing Procure service work as follows: 

1. Contact the Technical Service Department at ERBE USA, Inc. for a Service Call or
to obtain a Return Authorization Number. This Number must appear on all cor-
respondences.

Telephone:
770-955-4400 or 1-800-778-3723
E-Mail: technicalservice@erbe-usa.com
FAX: 770-955-2577

2. Address:
ERBE USA, Inc.
2225 Northwest Parkway
Marietta, GA 30067
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CHAPTER 10

Combination with other Equipment, Third Party 
Accessories

The ERBEJET 2 has a compatible but separate suction module, ESM 2. The ESM 2 is 
connected to the ERBEJET 2 by an ECB cable. The ERBEJET 2 will incorporate the fea-
tures and functions of the suction module (i.e. features and parameters of the ESM 
2 can be accessed and set through the display screen of the ERBEJET 2).

The suction hose of an ERBEJET 2 applicator with suction can be connected to other 
suction devices. However, the suction (vacuum) pressure should not exceed -11.6 psi 
(-800 mbar). Also, the other suction device cannot be integrated (i.e., attached by an 
ECB cable) with the ERBEJET 2.

Do not use pump cartridges and applicators from other manufacturers with the ER-
BEJET 2. 
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Outer Packaging Pouch Label 

Patient Chart Label 
[Note: Example of the Four (4) Peel-off Chart Labels that are on the Pouch Label] 
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ERBE WaterJet Model ERBEJET® 2 System with 
HybridAPC Probe Claims/Marketing Statements 

 
ERBEJET® 2 System (Note:  No new statements added/same as in 
initial submission). 

General Advantages 

• Simple, intuitive and easy to use System. 

• Compatible with existing ERBE equipment into a stacked workstation. 

• No thermal trauma. 

• Extremely uniform water jet; delicate, precise and reproducible effects. 

• Integrated suction with individually adjustable run-on time. 

• Ergonomically designed single-use instruments. 

• Footswitch with “ReMode” function allows Physicians to independently switch 
between programs by using the toggle button control on the Footswitch. 

• Programs can be individually stored. 

• Simple operation via the display screen: 

o The ERBEJET 2 Unit has an easy-to-operate user interface.  The parameters 
can be adjusted according to an individual indication and saved in 9 different 
program settings. 

o The impact of the water jet [Effect (that correlates to psi)] can be adjusted to 
create reproducible dissection results.  The Effect can even be altered during 
activation. 

o The interface of the ERBEJET 2 Unit is also used to enter the settings of the 
Suction Module, Model ESM 2. 

• Upon activation, the ERBEJET 2 System delivers a continuous stream of cutting 
medium to the operative site.   

• The cutting medium is any “available” Sterile 0.9% Normal Saline for Irrigation.  It 
is connected using a standard administration set. 

• The Suction Module, Model ESM 2 is a separate and optional accessory but 
integrated with the ERBEJET 2 Unit and has the following features: 
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o The type and degree of suction of the ESM 2 Unit is adjusted via the interface 
of the ERBEJET 2 Unit.  Activation is switched “On” (continuous or pedal 
activated) as selected using the Footswitch. 

o The suction may be programmed to continue running for a certain time after 
the water jet is no longer activated (i.e. a run-on time setting).  This ensures 
good visibility at the operative site even after the water jet has been stopped. 

Statements for/from Clinical Applications 

• All previously approved statements from ERBE USA Helix Hydro Jet 510(k)’s. 

Hepatic/Liver Surgery: 

• During resection of the liver, the blood vessels and the bile ducts are prepared 
and washed free of surrounding tissue. Depending on their size, they can then be 
either coagulated or selectively treated using a ligature/clip/stapler.  

• The time required for the intervention is shorter than that of comparable surgical 
interventions and is reduced even more by the simultaneous use of 
electrosurgery.   

• The inter-operative blood loss is also reduced and thus the transfusion 
requirements are also lower.  Depending upon the physician’s technique, a cross 
– clamping of the blood supply to the organ (i.e. the Pringle Maneuver) may not 
be necessary when using the System. 

• Additional Advantages in Hepatic Surgery-   

o Application possible in both laparoscopic and open surgery. 

o Precise dissection planes free of disruption, thermal artifact, and/or 
cavitations relative to other energy devices. 

• The following statements are from the Referenced Clinical Publications.  

o “Water jet dissection enables us to separate organ structures1 

* This anatomically suitable tissue penetration allows for different physical 
characteristics, for example, structure, firmness and elasticity of the 
organs… 

1 Lammers B, Lukas Hospital in Neuss, Germany European Hospital Journal (www.european-
hospital.com/topics/article/454.html 8/9/07) 
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* In the beginning we hoped to use this method for the clean, blood-
conserving preparation of malignant tumors, particularly in resections of 
the liver, kidney and rectal tumors. Over the years, the method has fulfilled 
all our expectations - and more… 

* The incredible precision in the removal of malignant cells and preservation 
of healthy tissue achieved with the water jet has astonished us… 

* The fact that out of a total of 100 operations the blood supply to the liver 
had to be stopped during only one of those operations is further proof of 
how precise the method is. In all other cases, the liver’s arterial supply 
was maintained throughout the whole surgical procedure… 

* We also have been able to significantly lower the amount of blood loss 
occurring during surgery. On average, patients lost around 350 ml, and 
around 80% of our tumor patients did not need any blood transfusions or 
plasma. This presents an enormous relief for the patients’ organs… 

* We have also found that, in general, patients recover from this type of 
surgery much faster. In addition, there is definitely a lower rate of 
infectious complications. Problems with liver function or liver failure hardly 
ever occur. A further positive effect has been seen in surgery on rectal 
carcinoma. As the nerves are protected during this type of surgery, 97% of 
patients who underwent resection of the rectum with total excision did not 
require a catheter. Before the introduction of water jet dissection around 
50% of patients left the hospital with a catheter! We can say with 
confidence that due to water jet dissection the healing process is faster 
and patients are mobilized quicker. Apart from the obvious health benefits 
to the patients, there is also a cost-saving element as patients’ hospital 
stays are reduced… 

* Water jet surgery has become established in many surgical disciplines 
and offers not only extremely selective dissection but many other 
advantages. In addition to low intra-operative blood loss, operating times 
are reduced, particularly in general, visceral and orthopedic surgery.” 

o “Optimal dissection is achieved at a pressure setting of 550 - 650 pounds per 
square inch (psi) for a liver with normal consistency, but varies with cirrhotic 
and fibrotic livers requiring greater pressure (> 700 psi) and steatotic livers 
needing less.2 

* The tip of the hand-held applicator is kept 1-2 mm away from the tissue in 
a “no-touch” fashion… 

2 Vollmer CM et al. Water-jet Dissection for Parenchymal Division During Hepatectomy. Presented at 
AHPBA, Miami, FL 2003 
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* Fluid buildup, consisting of saline and blood as well as disintegrated 
parenchymal tissue, is scavenged throughout the dissection by the suction 
element that is integrated with the applicator tip… 

o “Blood loss generally consists of minor slow oozing from the side-walls, not 
brisk vascular hemorrhage, and is easily controlled with the cautery. It is at 
this point that the fine, trabecular infrastructure of the parenchyma becomes 
apparent, and is either cauterized or ligated with clips depending upon caliber 
of the elements… 

* Large, intrahepatic vascular structures such as the middle hepatic vein 
and its segmental branches are easily and safely identified with the Water-
jet. These are further exposed by circumferentially ‘cleaning’ the 
surrounding parenchymal tissue for distances that allow safe, controlled 
application of occlusive ligatures or the Endo-GIA stapler.  A ‘drilling’ 
motion, where the jet stream is applied in a constant position over and 
under the edges of these structures, avoiding the center of the vessel 
itself, has proven to be extremely effective in their identification. This 
technique is also useful in precisely defining the hilar plate that invests the 
bile duct elements prior to transection… 

* There was a significant improvement in patients requiring blood 
transfusion in favor of the Water-jet (13% vs 27%; p=0.031), as well as 
those who required more than two units of blood when transfused. 
Complications were less frequent in the Water-jet group (39% vs 53%; 
p=0.07), and mortality rates were 1% for Water-jet vs 6.4% for CUSA. 
Length of stay was significantly lower for the Water-jet group (8.4 days vs 
10.7 days; p=0.03). These overall positive findings in favor of the Water-jet 
were further accentuated when comparing the cohort of Major Resections 
between the two techniques (data not shown)… 

* (Dissected) … Multiple consistencies of hepatic parenchyma, including 
cirrhotic and fatty tissue, were also tested, as were various indications for 
resection (benign, malignant and infectious). Nonselective inflow occlusion 
was rarely necessary. The exceptional quality of performance by the 
Water-jet was enough to convince our group to abandon use of the 
previously favored CUSA… 

* The Water-jet technique is relatively simple and easy to learn, for both the 
surgeons and the operative nursing staff.  It has a short learning curve 
(fewer than 10 cases) as the surgeon becomes familiar with the technique.  
This fact, combined with the perceived superior precision attained, quickly 
made this the preferred application of each of the five surgeons in the 
study... 

* Dissection of large venous structures, or the biliary plate, is usually 
complete enough to allow for even endovascular stapler ligation. 
Occlusion or ligation with suture material is rarely required… 
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* The Water-jet, as a no-touch technique, is less traumatic to the vascular 
structures than the directly applied ultrasonic aspirator tip. The application 
is atraumatic, so that dissection without direct visualization can be safely 
adopted. The jet power can be adjusted in accordance with the 
consistency of the parenchyma. For normal tissue, we employ settings 
between 500 - 650 psi. We have found that dissection of cirrhotic or 
fibrotic tissue is more efficient at levels of 700 - 800 psi, and that less 
pressure is required for steatotic livers that disintegrate with less force… 

* Furthermore, since these cases (i.e. Living Donor) are performed with no 
inflow or outflow occlusion at all, they allow for analysis of the technique 
under the most demanding conditions for hemostatic control. Interestingly, 
despite these obstacles, in this scenario there was markedly better control 
with 225 cc's less median blood loss than observed in the other Major 
resections… 

* Cirrhotic livers with gross fibrosis pose the most difficult conditions for 
hepatic transection to the surgeon. There has been skepticism about the 
ability of the Water-jet to transect these livers with equivalent proficiency. 
We feel that the Water-jet performs in a superior manner to other 
techniques - particularly since the amount of force applied can be varied in 
real time to the conditions encountered (i.e. elevating the psi). Our data 
supports this subjective impression and indicates that there is markedly 
less median blood loss in these challenging livers (600 vs. 900 mL)… 

* Rau et al. found the Water-jet to be significantly faster than the CUSA with 
less required Pringle occlusion and fewer transfusions… 

* We are under the subjective opinion that the Water-jet is more efficient in 
terms of speed of transection.” 

o “The jet-cutting technique proved to be faster than the CUSA in conventional 
liver surgery, and blood loss was reduced in patients operated on with the 
Jet-Cutter.  These advantages are also valid for laparoscopic surgery with a 
more selective dissection of the liver parenchyma by the Jet-Cutter.3 

* Blood loss did not differ significantly between the two groups with a mean 
of 457 + 343.7 ml in laparoscopic and 555.9 + 385.8 ml in conventionally 
operated patients.”  

Urology: 

3 Rau HG et al. Laparoscopic Liver Resection Compared with Conventional Partial Hepatectomy - A 
Prospective Analysis. Hepato-Gastroenterology 1998;45:2333-2338 
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• The selectivity of the water jet reduces the risk of sexual dysfunction and/or 
urinary incontinence in prostatectomy procedures.  Blood vessels and 
NeuroVascular Bundles (NVB) remain largely intact during hydrodissection of the 
NVB away from the prostate.  

• As with hepatic surgery, when the water jet is used to carry out partial nephrectomy, this 
does not lead to necrosis of the resection margins. This helps retain as much of the 
organ’s functionality as possible during these nephron sparing procedures. 

• The renal blood vessels, ductal structures and collecting systems are selectively 
dissected and can subsequently be treated individually. 

• Additional Advantages in Urology- 

o Minimized blood loss, less transfusion requirements 

o Distinctly shorter operating times 

o Lower rate of complications 

• The following statements are from the Referenced Clinical Publications or News 
Articles Quotes.  

o “It also allows him to use a nerve-sparing technique called hydro-dissection, using a 
tool that looks much like a water pick to separate surrounding tissue and muscle fiber 
from the prostate gland and the tumor growing on it.  Parekattil said his results to 
date using hydro-dissection suggest that the technique means less chance of 
incontinence and impotence following surgery.”4 

o “The potential for better nerve preservation”5 

o “Hemostatic Hydro dissection of the Neurovascular Bundles (HYNEB) during LRP 
and RALP may promote the early return of continence and erectile function.”6 

o “Our survival study supports the feasibility of Hydrojet-assisted LPN without hilar 
vessel control, thus completely avoiding warm ischemia. This approach has the 
potential to decrease the level of technical difficulty inherent in LPN.7 

* The water jet produced a corridor in the desired dissection line without interfering 
with the intrarenal vessels and pelvicaliceal system. This way, precise 
hemostasis was possible and damage to the surrounding tissue was avoided.  
Resection took between 14 and 40 minutes with minimal intraoperative blood 
loss.  No significant postoperative complication occurred.  Histologic evaluation 

4 Chun D. Surgeries involving robots result in quicker recoveries.  Gainesville Sun 4/11/07 
5 Pow-Sang JM et al.Pure Laparoscopic and Robotic-Assisted Laparoscopic Radical Prostatectomy 
in the Management of Prostate Cancer. Cancer Control 2007; 14:250-257 
6 Parekattil SJ & Dahm P.   Hemostatic Hydrodissection of the Neurovascular Bundles (HYNEB) 
during Laparoscopic and Robotic Radical Prostatectomy: Early Potency and Continence Outcomes 
(Abstract) WCE 2007 
7 Moinzadeh A et al.  Water Jet Assisted Laparoscopic Partial Nephrectomy without Hilar Clamping in 
the Calf Model.  J Urology 2005;174:317-321 

ERBE USA Incorporated 
Traditional 510(k) for ERBE WaterJet Model ERBEJET    2 System with HybridAPC Probe 
______________________________________________________________________________________________

 
CONFIDENTIAL
November 2014                                                                                                                       ®

013 - 84
001_13 Proposed Labeling

Records Processed under FOIA Request 2016-1547; Released by CDRH on 08/24/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



demonstrated a sharp dissection line without thermal alterations or deep 
necrosis.  Only a small disruption zone could be seen at the margin of the 
dissection… 

* Water jet resection is a gentle method for dissection of kidney tissue.  
Histologic examination confirmed minimal traumatic parenchymal 
alteration.” 

o “Certain technical caveats are emphasized.  Hydro-jet® dissection allowed 
identification of the intact collecting system, which was then sharply incised 
with scissors.8 

* For tissue dissection, the water jet was directed at the desired line of 
transaction. The saline jet cuts the kidney unusually regularly and 
precisely.  By correctly adjusting the pressure of the jet, an actual 
discrimination between different tissue types can be achieved, apparently 
according to their different tensile strengths. The intrarenal vessels and 
the pelvicaliceal system remained undamaged. In this way, selective 
hemostasis was possible and no urinary fistulae occurred… 

* Renal parenchyma was transected successfully without any additional 
surgical tool.  The renal capsule could not be dissected by water jet and 
had to be incised by electrocautery.  Good visual control of the operating 
field by avoiding formation of air bubbles was provided by an integrated 
suction system… 

* Water jet technology has proven to provide significant advantages 
concerning resection time and blood loss in comparison with other surgical 
techniques such as blunt dissection or the ultrasonic aspirator.  Another 
disadvantage of the older methods is their thermal and mechanical 
damage to the surrounding tissue.  In order to overcome this problem, a 
water jet device was developed and established in liver surgery.  It has 
been applied successfully in brain surgery, as the water jet does not 
produce deep necrosis or damage to the surrounding tissue… 

* In the present study, the water jet dissector was demonstrated to wash 
away the parenchyma, leaving other anatomic strictures intact.  This way, 
precise and selective hemostasis was possible.” 

Gastro/Intestinal (GI): 

• Selective submucosal water jet hydro-dissection is achieved by dissecting the 
submucosa and mucosa from inner circular muscle layer. Larger submucosal 
vessels are left largely intact and can be treated separately. 

• Total Mesorectal Excision (TME) is another procedure, which benefits from the 
advantages of conserving tissue structures.  The selective vessel-sparing 

8 Basting RF, Djakovic N & Widmann P.  Use of Water Jet Resection in Organ Sparing Kidney 
Surgery. J Endourology 200;14:500-504 
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dissection of the mesorectum layer by layer reduces post operative urinary 
incontinence and sexual dysfunction. 

• Blood vessels and nerve structures in the following statements are from the 
Referenced Clinical Publications.  

• The following statements are from the Referenced Clinical Publications.  

o “Controlled submucosal injection and cutting which accelerates the 
procedure.”9 

o “The transmucosal application of liquids using the water jet technique offers a 
new method for mucosal lift-off prior to mucosal resection.”9 

o “Produced strictly selective liquid cushions in the submucosa.”10 
o  “The possibility of using a precisely focused water jet to penetrate the mucosa 

and to selectively create fluid cushions into the submucosa facilitates the 
endoscopic mucosal resection and is a promising alternative of the standard 
needle injection. The water jet application is potentially more efficient and 
could therefore help to develop a new minimal invasive therapy of mucosal 
tumors which could not be treated endoscopically so far, for reasons of size, 
extension and position.”10 

o “The application of a focused water jet to the mucosa of the gastrointestinal 
tract results in the selective accumulation of fluid in the lamina submucosa 
after penetration of the lamina mucosa; there is a wide range of pressures 
which can be applied before this will result in any damage to the lamina 
muscularis propria.”11 

o “Histological investigation confirmed the selective nature of the fluid 
accumulation in the submucosal tissue which spared the lamina mucosa and 
the lamina muscularis propria.”11 

Neurosurgery: 

• Precise preparation and dissection along the margins between the tumor and 
brain tissue.  Tumor resection is selective with minimal trauma to healthy brain 
parenchyma and nerve structures are largely preserved.  There is no thermal 
necrosis along the margins of the dissection plane or cavitations/disruptions 
relative to other energy devices or scalpel dissection. 

9 B. Schumacher; K. Deinert; M. Philipper; H. Neuhaus. Experimental testing of a new hybrid knife for 
endoscopic submucosal dissection (ESD) in the esophagus. DDW 2007. 
10 Kaehler GF. Submucosal cushioning with waterjet before endoscopic mucosal resection: which 
substances are effective? DDW 2007 
11 Kaehler GF.  Selective Tissue Elevation by Pressure Injection (STEP) 
Facilitates Endoscopic Mucosal Resection (EMR) 2007 
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• Specific treatment areas in neurosurgery: 

o Gliomas 

o Metastases 

o Epileptic surgery 

• The following statements are from the Referenced Clinical Publications.  

o “Waterjet dissection versus Ultrasonic Aspiration in Epilepsy Surgery.12 

* Water dissection is currently under close investigation in neurosurgery.  
Experimentally, precise brain parenchyma dissection with vessel 
preservation has been demonstrated.  Clinically, the safety of the 
instrument has already been proved.  However, precise data 
demonstrating that waterjet dissection indeed reduces surgical blood loss 
are still missing… 

* The authors applied the waterjet device in a prospective randomized study 
in comparison with the ultrasonic aspirator.  Because there is little 
variability in the procedure, 30 patients with temporal lobe epilepsy 
receiving a tailored temporal lobe resection between December 1999 and 
October 2002 were selected for this study.  Intraoperative vessel 
preservation, intraoperative blood loss, surgical complications and 
epilepsy outcome were evaluated.  All patients were followed at 3-month 
intervals…  

* During surgery, both instruments were easy to handle.  Only with the 
waterjet dissector, however, where even small intraparenchymal blood 
vessels were preserved.  Intraoperative blood loss was significantly 
reduced with the waterjet (mean 70 + 46 ml) compared with the ultrasonic 
aspirator (mean 121 + 48 ml).  However, no difference in the necessity for 
blood transfusion occurred.  No difference was observed with respect to 
operation tie (238.6 + 37.0 min with the water jet, 247.5 + 41.5 min with 
the ultrasonic aspirator), surgical complications and outcome… 

* The water jet dissector enables a significant reduction of intraoperative 
blood loss in the investigated setting… 

*  Less traumatic and less blood loss compared with CUSA in vivo-study” 

• “Vessel preservation in all pathologies below 20 bar (290 psi)”13,14 

12 J.Oertel, M.R. Gaab, T. Shiller, D. Pillich, R. Warzok, J. Piek, “Water jet dissection is less 
traumatic than ultrasonic aspiration: an experimental study in the rabbit”, German Society of 
Neurosurgery, Presentation (05/2003) P 25-07 
13 J. Piek. J. Oertel, M.R. Gaab, “Water jet dissection of gliomas in neurosurgical procedures: clinical 
results in 35 patients”, Journal of Neurosurgery (2002) 96: 690-696 
14 J. Oertel, M.R. Gaab, J. Piek,“Clinical application of the water jet instrument: a detailed account of 
this technique after more than 100 procedures“, German Society of Neurosurgery, Presentation 
(05/2003) MI 05-03 

ERBE USA Incorporated 
Traditional 510(k) for ERBE WaterJet Model ERBEJET    2 System with HybridAPC Probe 
______________________________________________________________________________________________

 
CONFIDENTIAL
November 2014                                                                                                                       ®

013 - 87
001_13 Proposed Labeling

Records Processed under FOIA Request 2016-1547; Released by CDRH on 08/24/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



• “Good correlation between applied water jet and cutting depth”15

HybridAPC Probe 

• A combination device that applies waterjet technology to lift and cushion 
mucosal lesions and argon plasma coagulation to ablate the lesions.

• Extremely uniform water jet; delicate, precise and reproducible effects.

• Ergonomically designed single-use instrument.

• Easy to use device.

• An easier and less demanding method of generating force to drive the fluid into
the submucosa.

• Needle-less submucosal elevation.

• No mechanical trauma of using a needle, need to find the submucosal plane with
a needle, or perforation with a needle.

• There is no needle to cause damage to the channel of the scope.

15 J.Oertel, M.R. Gaab, A. Knapp, H. Essig, R Warzok, J. Piek “Water jet dissection in Neurosurgery: 
experimental results in porcine cadveric brain”, Neurosurgery (2003) 52: 153 - 159 
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STERILIZATION AND SHELF LIFE 
 
Note:  The only change to the current ERBEJET 2 System is the addition of lifting mucosal 
lesions by injection into the submucosa in the Intended Use.  Additionally, the WaterJet is 
not sterilized.  Therefore, this section is not applicable for the ERBE WaterJet Model 
ERBEJET 2 System and only the information for the ERBE HybridAPC Probe is provided. 
 
Sterilization 
 
The ERBE HybridAPC Probe is labeled as a sterile device.  Pursuant to the 510(k) sterility 
review guidance for sterilized medical devices (February 12, 1990), the following 
information is provided. 
 
1. Sterilization Methods Used: 
 100% Ethylene Oxide Gas 
 
2. Description of Sterilization Validation Cycle:   

The validation was designed per DIN EN 556-1: 2002 (Ber. 1: 2006-12), Sterilization 
of medical devices, Requirements for medical devices to be designated "STERILE" 
- Part 1: Requirements for terminally sterilized medical devices as well as DIN EN 
ISO 11135-1: 2007, Sterilization of health care products - Ethylene oxide - Part 1: 
Requirements for the development, validation and routine control of a sterilization 
process for medical devices.  The HybridAPC Probe has been qualified for 
sterilization in the same validated cycle as predicates, ERBE Hybrid Knife and 
ERBE APC Integrated Filtered Probes (FiAPC Probes).   
 
Note: Annex B. 
 

3. Sterility Assurance Level:   
10

-6
 

 
4. Description of Packaging:   

(b)(4)
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5. Ethylene Oxide Residuals: 
The ethylene oxide residual levels were evaluated by following EN ISO 10993-7: 
2008, Biological evaluation of medical devices - Part 7: Ethylene oxide sterilization 
residuals.  Prior to distribution, the HybridAPC Probe will meet the ethylene oxide 
acceptable level of ≤ 4 mg/day and ethylene chlorohydrin acceptable level of ≤ 9 
mg/day.  

 
 
Shelf life 
The ERBE HybridAPC Probe has a current shelf life/expiration date of three (3) years via 
evaluation/testing of accelerated aged samples (Note:  To be confirmed via 
evaluating/testing real time aged samples.).   A summary of the inspection, testing, and 
results are as follows:    
Inspection/Test Specification* Result 

Packaging/Pouch 

Visual Inspection Samples Met Specification 

Dye Test Samples Met Specification 

Peel Test Samples Met Specification 

Bubble Emission Test Samples Met Specification 

Burst Test Samples Met Specification 

HF Leakage Test Samples Met Specification 

Dielectric Strength Samples Met Specification 

Functionality with 
WaterJet and Argon 
Plasma Coagulator 
(APC) 

Samples Met Specification 

*As applicable Per Respective International Standards 

(b)(4)

(b)(4)
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SOFTWARE 
 
ERBEJET 2 System 
The only change to the current ERBEJET 2 System is the addition of lifting mucosal 
lesions by injection into the submucosa in the Intended Use.  The software is the 
same as for the System being currently marketed.   
 
HybridAPC Probe 
The Probe has an instrument recognition chip [or Electrically Erasable 
Programmable Read Only Memory (EEPROM) Chip].  When connected directly to 
an APC (Model APC 2)/ESU (VIO Model) System (compatible System), the Probe is 
recognized and the System display’s on its screen basic default settings for the 
HybridAPC Probe in regards to Mode, Effect, Wattage, and Gas Flow [Note:  This 
recognition chip is the same as the predicate ERBE APC Integrated Filter Probes.  
The software with all of the involved equipment is the same with the level of concern 
being the same (moderate)].      
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   ELECTROMAGNETIC COMPATIBILITY AND ELECTRICAL SAFETY 

The ERBE HybridAPC Probe as with the predicate ERBE Hybrid Knife is a 
combination device.  Along with delivering pressurized saline to lift the submucosa 
like the predicate ERBELIFT Flexible Probe, it also like the predicate ERBE APC 
Integrated Filter Probes (FiAPC Probes) ionizes argon gas to deliver HF argon 
plasma to target tissue.  Additionally, along with the ERBE Water Jet Model 
ERBEJET 2, the other associated equipment and some of the accessories to the 
HybridAPC Probe also have electronic components.  As a result and where 
applicable, the Probe and all the associated equipment and accessories had to be 
evaluated/qualified per international electrical standards as a system.  In general, 
the HybridAPC Probe and all of the involved equipment/accessories evaluated 
together consisted of: 

ERBE HybridAPC Probe 
ERBE APC Model APC 2 (including its accessories- ECB cable, etc.) 
ERBE ESU VIO Model (including its accessories- power cord, cart, etc.) 
ERBE Water Jet Model ERBEJET 2 (including its accessories - pump 
cartridge, etc.) 
2 Footswitches (including their cables) [one linked to the ESU to activate the 
APC, the other to the ERBEJET 2] 
Neutral Electrode (including cable) 

Specifically, the international electrical standards and parts of standards involved 
with ElectroMagnetic Compatibility (EMC) to ensure both emissions (interference 
with electronic products) and immunity (interference with device performance 
created by emissions from other electronic products) were applied.  Conformance to 
the involved standards can be found in Section 9, Declaration of Conformity and 
Summary Reports. 
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PERFORMANCE TESTING - ANIMAL 
 
Not Applicable 
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PERFORMANCE TESTING - CLINICAL 
 
Not Applicable 
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In Neurosurgical Procedures 1. In neurosurgery, the ERBEJET 2 is not intended for dissecting tumor capsules. 
Furthermore, in addition to the device, conventional methods may be required 
to dissect/remove firmer masses or structures from the brain parenchyma.

Notes
Grounding Note: If necessary, the equipment can be connected to the external grounding sys-

tem of the room with the grounding pin on the back of the unit and/or Cart using a 
connecting cable designed for this purpose. Affects of low frequency leakage cur-
rents due to a defective grounding system within the room may be eliminated 
through external grounding.

Use of a defibrillator Note: The equipment conforms to the requirements of Type CF and is protected 
against the effects of a defibrillator discharge.

Membrane keyboards Note: If alcohol-based disinfectants are used on units with membrane keyboards, 
the anti-glare finish will be removed. However, the user surfaces remain fully func-
tional. 
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CHAPTER 4

Status Messages, Error Messages

Status messages in alphabetical order
Status messages are of an informative nature or will prompt you to take operational 
action. 

Status message Description

Connecting cartridge - Please wait The unit is in the process of integrating/attaching the new pump cartridge.

ERBEJET has cooled down! / Activation is 
possible again!

The ERBEJET 2 has overheated and now is cool enough to resume activation.

Please insert new cartridge! A new pump cartridge needs to be inserted into the unit’s pump cartridge 
slot. 

Press button ‘START’ to prime Mode to prime the pump cartridge (Note: Complete priming of the applica-
tor’s or probe’s delivery tubing is still necessary.).

Priming running The time in which the pump cartridge is priming.

Priming completed. Completion of priming the pump cartridge.

Priming aborted Priming of the pump cartridge has been ceased by the operator upon press-
ing STOP that was on the displayed screen via display/selection button R2.

Ready Note: Ensure that all of the tubing is connected, primed, etc. prior to activa-
tion for clinical use.

Referencing completed If referencing was needed, then the unit’s drives have reached their starting 
positions. 

Referencing running-please wait Upon powering up the unit (i.e. the ERBEJET 2) and during the selfcheck, the 
device may need to reset its drives to their starting positions which will cause 
this message to occur. 

Remove used cartridge! The used pump cartridge needs to be removed from unit’s pump cartridge 
slot. 

Suction Module recognized! The suction module, Model ESM 2 has been connected (via an ECB cable) to 
the ERBEJET 2 as well as turned “On”. It is ready to suction per the program-
ming and/or setting of the ERBEJET 2.

The footswitch has been disconnected The footswitch has been detached from the unit.

The footswitch is ready for operation The footswitch has been attached to the unit.

Uncoupling cartridge - Please wait The unit is in the process of disconnecting/ejecting the used pump cartridge.
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Error messages
An error message consists of an Error Code (EC) and/or a text. The ERBEJET 2 will dis-
play two different types of error messages as follows. 

a) Error messages that are more related to problems or defects with the unit(s), com-
ponents, and/or accessories (i.e. device related). They have an Error Code as well as 
text and can be found in the following table: Error messages in numerical order.

b) Error messages that are more related to the user (but they also include messages
relating to the mishandling and/or damaging of the unit(s), components, and/or ac-
cessories). They have an error text and can be found in the following table: Error mes-
sages in alphabetical order.

Note: In cases where Technical Service is to be contacted, please document/record 
what happened (i.e. the situation) as well as the displayed Error Code(s) and/or 
text(s).

Error messages with error codes in numerical order

EC Error text Possible cause(s) Action(s) to be taken

J-5D ESM 2: Software incompat-
ible!

The suction module, Model ESM 2’s soft-
ware is not compatible with the ERBEJET 2.

Use a suction module, ESM 2 in 
which its software is compatible 
with the ERBEJET 2. Contact Techni-
cal Service to have the ESM 2 
updated with the compatible soft-
ware, etc.

J-5E FS: Software incompatible! The footswitch’s software is not compati-
ble with the ERBEJET 2.

Use a footswitch in which its soft-
ware is compatible with the ERBEJET 
2. Contact Technical Service to have
the footswitch updated with the 
compatible software, etc.

J-06 Activation has been inter-
rupted.

A system error has occurred. Reactivate the ERBEJET 2 (i.e. 
remove foot from pedal of the 
footswitch and depress the pedal 
again). If the error is re-occurring, 
contact Technical Service.

J-07 Please check the position 
of the cartridge in the slot.

The pump cartridge has not been properly 
installed (i.e. put into the cartridge slot of 
the unit) or can not be engaged into the 
ERBEJET 2. 

Eject the pump cartridge (with the 
attached applicator or probe) if nec-
essary and try once again to slide it 
in to the slot of the unit until it is 
engaged. If unsuccessful, use 
another pump cartridge with appli-
cator or probe. If the problem is re-
occurring contact Technical Service.

J-20 Module conn. to ECB not 
compatible.

A device has been connected (via an ECB 
cable) to the ERBEJET 2 that is not compati-
ble.

Detach the non-compatible device 
from the ERBEJET 2. 

J-21 Check date/clock time 
adjustment.

A discharge of the battery has occurred 
which may have caused the date and time 
settings to be lost.

Besides the loss of the date and 
time settings, no other problems are 
related. Nonetheless, contact Tech-
nical Service. 
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Error messages in alphabetical order

J-23 Check date/clock time 
adjustment.

An internal issue has occurred resulting in 
the date and time settings to be inconsis-
tent.

Besides the inconsistency with the 
date and time settings, no other 
problems are related. Nonetheless 
contact Technical Service.

J-24 Module conn. to ECB not 
compatible.

A footswitch has been connected to ERBE-
JET 2 that is not compatible.

Detach the noncompatible 
footswitch from the ERBEJET 2. 

Error text Possible cause(s) Action(s) to be taken

Critical temperature 
reached! / Let ERBEJET cool 
down!

The units drives have reached a temperature 
that is too high due to over or continuous acti-
vation and/or environmental condition(s) caus-
ing heat retention.

If possible and as necessary, let the unit 
cool down and don’t overactivate or 
activate continuously. Remedy any envi-
ronmental situation that may be or is 
causing the unit to heat up.

ERBEJET overheated / Acti-
vation not possible!

The units drives have reached a temperature 
that is too high due to over or continuous acti-
vation and/or environmental condition(s) caus-
ing heat retention which resulted in the ERBEJET 
not being operational (i.e. the drives are “Off”).

Let ERBEJET 2 cool down until the fol-
lowing message is displayed:“ERBEJET 
has cooled down! / Activation is possible 
again!”. Don’t overactivate or activate 
the unit continously. Remedy any envi-
ronmental situation that may be or is 
causing the unit to overheat.

ERBEJET 2 not ready for 
operation!

An attempt was made to activate the ERBEJET 2 
prior to the drives being set or having a pump 
cartridge installed.

Wait until the screen displays “Ready” or 
install (put in) a pump cartridge so that 
the screen displays “Connecting car-
tridge - Please wait” then “Ready” 
before attempting to activate again. 

Error: Power failure There is internal damage. Contact Technical Service.

Keypad error

(Info J-87)

During the power up sequence, a display/selec-
tion button(s) was pressed or a button was 
jammed/is damaged.

Turn “Off” and then turn “On” the unit 
without pressing a display/selection but-
ton. If the erroring is not resolved, con-
tact Technical Service.

Please interrupt activation The pedal of the footswitch was depressed 
when activation is not possible (e.g. during the 
powering up sequence, etc.) or there is internal 
damage.

Release/Remove foot from pedal until 
activation is possible. If the issue is not 
resolved, contact Technical Service.

Program not used You are trying to delete a program that is not 
used.

Don’t try to delete programs that are 
not used.

Pulsemode is not available! On the program display screen, the display/
selection button associated for the pulse mode 
was inadvertently pressed but the software 
option for the mode has not yet been released 
or is not a mode installed in the unit.

Press the desired display/selection but-
ton.

EC Error text Possible cause(s) Action(s) to be taken
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Pump damaged or reused! 
/ Please press button EJECT. 

The tip of the applicator may have become 
clogged or an attempt was made to engage/
install a used pump cartridge (with applicator). 
The issue may also be caused by an internal 
problem (i.e. blocked/damaged slot, etc.).

Select EJECT by pressing display/selec-
tion button R1. Remove the pump car-
tridge with applicator or probe. Insert a 
new pump cartridge with (new) applica-
tor or probe. If the issue is not resolved, 
contact Technical Service.

ReMode: Level ’b’ is not 
available!

The ReMode button on the footswitch was 
depressed, but the selected program doesn’t 
have two levels. 

Do not press the ReMode button, select 
a program with two levels, or create and 
save a program with two levels.

Suction: Activation inter-
rupted.

The suction module, Model ESM 2 has been dis-
connected from the ERBEJET 2 (via the ECB 
cable) or turned “Off”. The issue may also be 
caused by a damaged cable or an internal prob-
lem (i.e. communication issue, etc.).

Check and ensure that the ESM 2 is con-
nected via the ECB cable and turned 
“On” with power (i.e. green LED). If the 
issue is not resolved, contact Technical 
Service.

Suction not ready for oper-
ation!

The suction module, Model ESM 2 has been dis-
connected from the ERBEJET 2 (via the ECB 
cable) or turned “Off”. The issue may also be 
caused by a damaged cable or an internal prob-
lem (i.e. communication issue, etc.).

Check and ensure that the ESM 2 is con-
nected via the ECB cable and turned 
“On” with power (i.e. green LED). If the 
issue is not resolved, contact Technical 
Service.

The footswitch is not 
ready. 

Upon the powering up sequence, the footswitch 
is not connected or the software is not compati-
ble with the ERBEJET 2.

Connect the footswitch or use a 
footswitch in which its software is com-
patible with the ERBEJET 2. Contact 
Technical Service to have the footswitch 
updated with the compatible software, 
etc.

You have exceeded the 
Max. ON time!

The time limit set in the service program for acti-
vation has been exceeded.

Reactivate the ERBEJET 2 (i.e. remove 
foot from pedal of the footswitch and 
depress the pedal again). As desired, see 
that the maximum “On” time is turned 
“Off’ or increased.

Error text Possible cause(s) Action(s) to be taken
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rents due to a defective grounding system within the room may be eliminated 
through external grounding

Installing the ERBEJET 2 
The ERBEJET 2 and components (including the suction module, Model ESM 2) should 
be installed on an ERBE VIO Cart or boom mounted. See the respective user manual, 
installation sheet/instructions, and notes on uses for mounting, securing, as well as 
connecting the unit and components. In general ensure that:

• The surface is stable and free of vibration,

• the system is not in direct sunlight (so that heating is not a problem and the dis-
play screen is readable),

• and the unit(s) are connected to a properly installed grounded outlet(s). Only use
an ERBE power cord or an equivalent power cord for this purpose. The power
cord must bear the national test symbol.

In general, the power cord is plugged into the receptacle for power that is on the 
back of the ERBEJET 2 and an approriate power source. The cable of the footswitch 
is attached to the footswitch socket on the back of the unit. The ERBEJET 2 is ground-
ed via a grounding cable connected to the grounding terminal on the back of the 
unit and approriately grounded. As applicable, the ERBEJET 2 is connected to the suc-
tion module, ESM 2 via an ECB cable.
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CHAPTER 7

Technical Data

Power connection

Rated supply voltage 100 – 240 V

Line current 0.4 – 1.2 A 

Rated supply frequency 50 Hz / 60 Hz

Power fuses 2 x T 3.15 A H / 250 V

Data specific to the unit

Effect / Pressure range in bar / in psi 1 – 80 (± 20 %) / 14.5 – 1160.3 (± 20 %)

Volume flow in ml/min. 1 – 55 (± 10 %)

Program storage capability Up to 9 programs

Activation Footswitch

Pump cartridge Sterile single-use double cylinder pressure generating car-
tridge

Applicators or probe Sterile single-use applicators or probe, rigid and flexible 
varying in size

Nozzle/ Jet diameter 120 μm

Cutting medium Sterile, normal saline

Suction module, ESM 2 (separate compatible unit) Adjustable -100 to -800 mbar (± 50 mbar) 
Adjustable -1.45 to -11.60 psi (± 0.73 psi)

Dimensions and weight

Width x height x depth 410 x 130 x 370 mm / 16.1" x 5.1" x 14.6" 

Weight 11 kg / 24 lbs. 4 oz.

Ambient conditions for transport and storage of unit

Temperature -25 °C to +50 °C / -13 °F to +122 °F

Relative humidity 15 % – 80 %
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Ambient conditions for operation of the unit

Temperature +10 °C to +40 °C / +50 °F to +104 °F

Relative humidity 15% – 80%, noncondensing

Acclimatizing

If the unit has been stored or transported at temperatures below +10 °C / +50 °F or above +40 °C / +104 °F, the unit will 
require approx. 3 hours to acclimatize at room temperature.

Standards

Classification according to EC Directive 93/42/EEC II b

Protection class as per EN 60 601-1 I

Type as per EN 60 601-1 CF
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Guidance and manufacturer's declaration - electromagnetic immunity

The equipment is intended for use in the electromagnetic environment specified below. The customer or the user of the 
equipment should ensure that it is used in such an environment.

Immunity test IEC 60601 test level Compliance level Electromagnetic environ-
ment - guidance

Discharge of static 
electricity /ESD) to IEC 
61000-4-2 

±6 kV contact discharge

±8 kV air discharge

±6 kV contact dischargea)

±8 kV air dischargea)

a) Repeated occurrence can
trigger a restart of the unit in 
rare cases.

The floor should be of wood or 
concrete or be tiled with 
ceramic tiles. If the floor is pro-
vided with non-conductive syn-
thetic material, the relative 
humidity must be at least 30%.

Electrical fast transient/
burst IEC 61000-4-4

±2 kV for power supply lines

±1 kV for input/output lines

±2 kV for power supply lines

±1 kV for input/output lines

Mains power quality should be 
that of a typical commercial or 
hospital environment.

Surge IEC 61000-4-5 ±1 kV differential mode

±2 kV common mode

±1 kV differential mode

±2 kV common mode

Mains power quality should be 
that of a typical commercial or 
hospital environment.

Voltage dips, short 
interruptions and volt-
age variations on 
power supply input 
lines IEC 61000-4-11

<5% U T (>95% dip in U T ) 
for 0.5 cycle

40% U T (60% dip in U T ) for 
5 cycles

70% U T (30% dip in U T ) for 
25 cycles

<5% U T (>95% dip in U T ) 
for 5 s

<5% U T (>95% dip in U T ) 
for 0.5 cycle

40% U T (60% dip in U T ) for 
5 cycles

70% U T (30% dip in U T ) for 
25 cycles

<5% U T (>95% dip in U T ) 
for 5 s

Mains power quality should be 
that of a typical commercial or 
hospital environment. 

If the user of the equipment 
requires continued operation 
during power mains interrup-
tions, it is recommended that 
the equipment be powered 
from an uninterruptible power 
supply or a battery.

Power frequency (50/
60 Hz) magnetic field 
IEC 61000-4-8

3 A/m 3 A/m Power frequency magnetic 
fields should be at levels char-
acteristic of a typical location 
in a typical commercial or hos-
pital environment.

Note: UT  is the a.c. mains voltage prior to application of the test level.
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Note 1: At 80 MHz equation 2) applies. At 800 MHz equation 3) applies. 

Note 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflec-
tion from structures, objects and people.

a) Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile
radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy. To 
assess the electromagnetic environment due to fixed HF transmitters, an electromagnetic site survey should be considered. 
If the measured field strength in the location in which the equipment is used exceeds the applicable compliance level 
above, the equipment should be observed to verify normal operation.  If abnormal performance is observed, additional 
measures may be necessary, such as reorienting or relocating the equipment. 

b) Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.

Recommended separation distances between portable and mobile HF communications equipment and 
the equipment 

The equipment is intended for use in an electromagnetic environment in which radiated HF disturbances are controlled. 
The customer or the user of the equipment can help prevent electromagnetic interference. This can be achieved by main-
taining the minimum distance recommended below between the communications equipment (transmitters) and the equip-
ment. The minimum distance depends on the maximum output power and the frequency of the communications 
equipment.

)Rated maximum output 
power of transmitter (W)

)Separation distance according to frequency of transmitter (m)

150 kHz to 80 MHz 
d=1.2 P1/2

80 kHz to 800 MHz 
d=1.2 P1/2

800 MHz to 2.5 GHz 
d=2.3 P1/2

0.01 0.12 0.12 0.23

0.1 0.38 0.38 0.73

1 1.2 1.2 2.3

10 3.8 3.8 7.3

100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance can be deter-
mined using the equation applicable to the frequency of the transmitter. P is the maximum output power rating of the 
transmitter in watts (W) according to the transmitter manufacturer.

Note 1: An additional factor of 10/3 is used in calculating the recommended separation distance for transmitters in the fre-
quency bands between 80 MHz and 2.5 GHz to decrease the likelihood that mobile/portable communications equipment 
could cause interference if it is inadvertently brought into patient areas. 

Note 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflec-
tion from structures, objects and people.

Guidance and manufacturer's declaration - electromagnetic immunity
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CHAPTER 9

Maintenance, Customer Service, Warranty, Disposal

Maintenance
Authorized persons Modifications and repairs may only be undertaken by ERBE or by persons expressly 

authorized by ERBE. ERBE accepts no liability if modifications and repairs to the unit 
or accessories are made by unauthorized persons. This will also invalidate the war-
ranty. 

Safety checks The unit should have a technical safety/operational inspection at least once a year.

Modifications and repairs Modifications and repairs are to be completed by ERBE or by persons expressly au-
thorized by ERBE. 

What safety checks must be 
performed?

For this device the following safety checks have been stipulated:

• Checking of labels and User Manual

• Visual inspection of unit and accessories for damage

• Testing the grounded conductor in accordance with EN 60601-1 (UL-60601-1)
Section 18

• Testing the leakage current in accordance with EN 60601-1 (UL-60601-1) Section
19

• Functional testing of all the unit's operating and control elements

• Testing the monitoring equipment

• Testing of mechanical pressure production

The results of the safety checks have to be documented.

If during the safety checks any defects are found which might endanger patients, 
staff or third parties, the device may no longer be operated until the defects have 
been remedied by competent service technicians.

Customer Service
If you are interested in a service contract, please contact ERBE. 

Servicing Procure service work as follows: 

1. Contact the Technical Service Department at ERBE USA, Inc. for a Service Call or
to obtain a Return Authorization Number. This Number must appear on all cor-
respondences.

Telephone:
770-955-4400 or 1-800-778-3723
E-Mail: technicalservice@erbe-usa.com
FAX: 770-955-2577

2. Address:
ERBE USA, Inc.
2225 Northwest Parkway
Marietta, GA 30067
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3. If the product is being returned to ERBE USA, Inc.; the shipment must be insured
as well as safely and securely packed. Preferably it should be packaged in its
original shipping carton with a letter explaining the problem and making refer-
ence to the Return Authorization Number. All transportation and insurance
charges and risk of loss are the responsibility of the customer and must be pre-
paid. A purchase order must be issued to ERBE USA, Inc. to cover all transporta-
tion and insurance charges for the return shipment after service.

Authorization from the ERBE USA, Inc. Customer or Technical Service Departments 
must be obtained prior to the return of equipment and/or accessory(ies) for servicing. 
To obtain an appropriate Return Authorization Number (R.A. #), please be prepared 
to give the following information when contacting ERBE:

1. The customer name.

2. The name and telephone number of the contact person.The catalog number, or
model number, and serial number of the involved equipment and/or acces-
sory(ies).The REASON or problem.

The R.A. #, and the name and telephone number of the contact person at your loca-
tion MUST be clearly indicated on the packing list you send with the equipment and/
or accessory(ies).

The user must decontaminate any item being returned that possesses a risk of trans-
mitting disease.  

ERBE USA, Inc. reserves the right to refuse and/or return, transportation charges col-
lect, any return item(s) that does not have an appropriate R.A. # as issued by the Cus-
tomer or Technical Service Department. All shipments must be insured, and safely 
and securely packed, preferably in the original shipping carton. All transportation and 
insurance charges and risk of loss are the responsibility of the customer and must be 
prepaid.

Additional Information needed? Please contact ERBE with any concerns regarding the equipment or this Manual.  Al-
so, as requested and available, copies of scientific publications will be provided. 

Warranty
ERBE warrants the material and workmanship of the ERBEJET 2 for a period of 1 year 
from the delivery date with the accessories (e.g., cables/cords, footswitch(es), etc.) 
having a 90 day warranty from the delivery date.

At installation, the equipment should be inspected for transportation damage and 
any other deficiency. A report should be prepared with the information being 
brought to ERBE's attention.If this product should become inoperable due to a defect 
in material or workmanship during the warranty period, ERBE will at its option repair 
or replace the product. This action will be performed by ERBE authorized personnel. 
This limited warranty does not include replacement or service to repair damage from 
improper installation, external electrical fault, accident, disaster, use for a purpose 
other than that for which originally designed or indicated in this Manual, negligence, 
modification, unauthorized service by non ERBE personnel, or normal wear.The sole 
and exclusive remedy under this warranty shall be repair or replacement. In no event 
will ERBE be liable for any damages arising out of the loss of use, or any other inci-
dental or consequential damages.No person, agent, distributor, dealer, or company 
is authorized to change or modify the terms of this warranty.
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CHAPTER 10

Combination with other Equipment, Third Party 
Accessories

The ERBEJET 2 has a compatible but separate suction module, ESM 2. The ESM 2 is 
connected to the ERBEJET 2 by an ECB cable. The ERBEJET 2 will incorporate the fea-
tures and functions of the suction module (i.e. features and parameters of the ESM 
2 can be accessed and set through the display screen of the ERBEJET 2).

The suction hose of an ERBEJET 2 applicator with suction can be connected to other 
suction devices. However, the suction (vacuum) pressure should not exceed -11.6 psi 
(-800 mbar). Also, the other suction device cannot be integrated (i.e., attached by an 
ECB cable) with the ERBEJET 2.

Do not use pump cartridges and applicators from other manufacturers with the ER-
BEJET 2. 
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Outer Packaging Pouch Label 

Patient Chart Label 
[Note: Example of the Four (4) Peel-off Chart Labels that are on the Pouch Label] 
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ERBE WaterJet Model ERBEJET® 2 System with 
HybridAPC Probe Claims/Marketing Statements 

 
ERBEJET® 2 System (Note:  No new statements added/same as in 
initial submission). 

General Advantages 

• Simple, intuitive and easy to use System. 

• Compatible with existing ERBE equipment into a stacked workstation. 

• No thermal trauma. 

• Extremely uniform water jet; delicate, precise and reproducible effects. 

• Integrated suction with individually adjustable run-on time. 

• Ergonomically designed single-use instruments. 

• Footswitch with “ReMode” function allows Physicians to independently switch 
between programs by using the toggle button control on the Footswitch. 

• Programs can be individually stored. 

• Simple operation via the display screen: 

o The ERBEJET 2 Unit has an easy-to-operate user interface.  The parameters 
can be adjusted according to an individual indication and saved in 9 different 
program settings. 

o The impact of the water jet [Effect (that correlates to psi)] can be adjusted to 
create reproducible dissection results.  The Effect can even be altered during 
activation. 

o The interface of the ERBEJET 2 Unit is also used to enter the settings of the 
Suction Module, Model ESM 2. 

• Upon activation, the ERBEJET 2 System delivers a continuous stream of cutting 
medium to the operative site.   

• The cutting medium is any “available” Sterile 0.9% Normal Saline for Irrigation.  It 
is connected using a standard administration set. 
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• The Suction Module, Model ESM 2 is a separate and optional accessory but 
integrated with the ERBEJET 2 Unit and has the following features: 

o The type and degree of suction of the ESM 2 Unit is adjusted via the interface 
of the ERBEJET 2 Unit.  Activation is switched “On” (continuous or pedal 
activated) as selected using the Footswitch. 

o The suction may be programmed to continue running for a certain time after 
the water jet is no longer activated (i.e. a run-on time setting).  This ensures 
good visibility at the operative site even after the water jet has been stopped. 

Statements for/from Clinical Applications 

• All previously approved statements from ERBE USA Helix Hydro Jet 510(k)’s. 

Hepatic/Liver Surgery: 

• During resection of the liver, the blood vessels and the bile ducts are prepared 
and washed free of surrounding tissue. Depending on their size, they can then be 
either coagulated or selectively treated using a ligature/clip/stapler.  

• The time required for the intervention is shorter than that of comparable surgical 
interventions and is reduced even more by the simultaneous use of 
electrosurgery.   

• The inter-operative blood loss is also reduced and thus the transfusion 
requirements are also lower.  Depending upon the physician’s technique, a cross 
– clamping of the blood supply to the organ (i.e. the Pringle Maneuver) may not 
be necessary when using the System. 

• Additional Advantages in Hepatic Surgery-   

o Application possible in both laparoscopic and open surgery. 

o Precise dissection planes free of disruption, thermal artifact, and/or 
cavitations relative to other energy devices. 

• The following statements are from the Referenced Clinical Publications.  

o “Water jet dissection enables us to separate organ structures1 

1 Lammers B, Lukas Hospital in Neuss, Germany European Hospital Journal (www.european-
hospital.com/topics/article/454.html 8/9/07) 
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* This anatomically suitable tissue penetration allows for different physical 
characteristics, for example, structure, firmness and elasticity of the 
organs… 

* In the beginning we hoped to use this method for the clean, blood-
conserving preparation of malignant tumors, particularly in resections of 
the liver, kidney and rectal tumors. Over the years, the method has fulfilled 
all our expectations - and more… 

* The incredible precision in the removal of malignant cells and preservation 
of healthy tissue achieved with the water jet has astonished us… 

* The fact that out of a total of 100 operations the blood supply to the liver 
had to be stopped during only one of those operations is further proof of 
how precise the method is. In all other cases, the liver’s arterial supply 
was maintained throughout the whole surgical procedure… 

* We also have been able to significantly lower the amount of blood loss 
occurring during surgery. On average, patients lost around 350 ml, and 
around 80% of our tumor patients did not need any blood transfusions or 
plasma. This presents an enormous relief for the patients’ organs… 

* We have also found that, in general, patients recover from this type of 
surgery much faster. In addition, there is definitely a lower rate of 
infectious complications. Problems with liver function or liver failure hardly 
ever occur. A further positive effect has been seen in surgery on rectal 
carcinoma. As the nerves are protected during this type of surgery, 97% of 
patients who underwent resection of the rectum with total excision did not 
require a catheter. Before the introduction of water jet dissection around 
50% of patients left the hospital with a catheter! We can say with 
confidence that due to water jet dissection the healing process is faster 
and patients are mobilized quicker. Apart from the obvious health benefits 
to the patients, there is also a cost-saving element as patients’ hospital 
stays are reduced… 

* Water jet surgery has become established in many surgical disciplines 
and offers not only extremely selective dissection but many other 
advantages. In addition to low intra-operative blood loss, operating times 
are reduced, particularly in general, visceral and orthopedic surgery.” 

o “Optimal dissection is achieved at a pressure setting of 550 - 650 pounds per 
square inch (psi) for a liver with normal consistency, but varies with cirrhotic 
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and fibrotic livers requiring greater pressure (> 700 psi) and steatotic livers 
needing less.2 

* The tip of the hand-held applicator is kept 1-2 mm away from the tissue in 
a “no-touch” fashion… 

* Fluid buildup, consisting of saline and blood as well as disintegrated 
parenchymal tissue, is scavenged throughout the dissection by the suction 
element that is integrated with the applicator tip… 

o “Blood loss generally consists of minor slow oozing from the side-walls, not 
brisk vascular hemorrhage, and is easily controlled with the cautery. It is at 
this point that the fine, trabecular infrastructure of the parenchyma becomes 
apparent, and is either cauterized or ligated with clips depending upon caliber 
of the elements… 

* Large, intrahepatic vascular structures such as the middle hepatic vein 
and its segmental branches are easily and safely identified with the Water-
jet. These are further exposed by circumferentially ‘cleaning’ the 
surrounding parenchymal tissue for distances that allow safe, controlled 
application of occlusive ligatures or the Endo-GIA stapler.  A ‘drilling’ 
motion, where the jet stream is applied in a constant position over and 
under the edges of these structures, avoiding the center of the vessel 
itself, has proven to be extremely effective in their identification. This 
technique is also useful in precisely defining the hilar plate that invests the 
bile duct elements prior to transection… 

* There was a significant improvement in patients requiring blood 
transfusion in favor of the Water-jet (13% vs 27%; p=0.031), as well as 
those who required more than two units of blood when transfused. 
Complications were less frequent in the Water-jet group (39% vs 53%; 
p=0.07), and mortality rates were 1% for Water-jet vs 6.4% for CUSA. 
Length of stay was significantly lower for the Water-jet group (8.4 days vs 
10.7 days; p=0.03). These overall positive findings in favor of the Water-jet 
were further accentuated when comparing the cohort of Major Resections 
between the two techniques (data not shown)… 

* (Dissected) … Multiple consistencies of hepatic parenchyma, including 
cirrhotic and fatty tissue, were also tested, as were various indications for 
resection (benign, malignant and infectious). Nonselective inflow occlusion 
was rarely necessary. The exceptional quality of performance by the 
Water-jet was enough to convince our group to abandon use of the 
previously favored CUSA… 

2 Vollmer CM et al. Water-jet Dissection for Parenchymal Division During Hepatectomy. Presented at 
AHPBA, Miami, FL 2003 
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* The Water-jet technique is relatively simple and easy to learn, for both the 
surgeons and the operative nursing staff.  It has a short learning curve 
(fewer than 10 cases) as the surgeon becomes familiar with the technique.  
This fact, combined with the perceived superior precision attained, quickly 
made this the preferred application of each of the five surgeons in the 
study... 

* Dissection of large venous structures, or the biliary plate, is usually 
complete enough to allow for even endovascular stapler ligation. 
Occlusion or ligation with suture material is rarely required… 

* The Water-jet, as a no-touch technique, is less traumatic to the vascular 
structures than the directly applied ultrasonic aspirator tip. The application 
is atraumatic, so that dissection without direct visualization can be safely 
adopted. The jet power can be adjusted in accordance with the 
consistency of the parenchyma. For normal tissue, we employ settings 
between 500 - 650 psi. We have found that dissection of cirrhotic or 
fibrotic tissue is more efficient at levels of 700 - 800 psi, and that less 
pressure is required for steatotic livers that disintegrate with less force… 

* Furthermore, since these cases (i.e. Living Donor) are performed with no 
inflow or outflow occlusion at all, they allow for analysis of the technique 
under the most demanding conditions for hemostatic control. Interestingly, 
despite these obstacles, in this scenario there was markedly better control 
with 225 cc's less median blood loss than observed in the other Major 
resections… 

* Cirrhotic livers with gross fibrosis pose the most difficult conditions for 
hepatic transection to the surgeon. There has been skepticism about the 
ability of the Water-jet to transect these livers with equivalent proficiency. 
We feel that the Water-jet performs in a superior manner to other 
techniques - particularly since the amount of force applied can be varied in 
real time to the conditions encountered (i.e. elevating the psi). Our data 
supports this subjective impression and indicates that there is markedly 
less median blood loss in these challenging livers (600 vs. 900 mL)… 

* Rau et al. found the Water-jet to be significantly faster than the CUSA with 
less required Pringle occlusion and fewer transfusions… 

* We are under the subjective opinion that the Water-jet is more efficient in 
terms of speed of transection.” 
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o “The jet-cutting technique proved to be faster than the CUSA in conventional 
liver surgery, and blood loss was reduced in patients operated on with the 
Jet-Cutter.  These advantages are also valid for laparoscopic surgery with a 
more selective dissection of the liver parenchyma by the Jet-Cutter.3 

* Blood loss did not differ significantly between the two groups with a mean 
of 457 + 343.7 ml in laparoscopic and 555.9 + 385.8 ml in conventionally 
operated patients.”  

Urology: 

• The selectivity of the water jet reduces the risk of sexual dysfunction and/or 
urinary incontinence in prostatectomy procedures.  Blood vessels and 
NeuroVascular Bundles (NVB) remain largely intact during hydrodissection of the 
NVB away from the prostate.  

• As with hepatic surgery, when the water jet is used to carry out partial nephrectomy, this 
does not lead to necrosis of the resection margins. This helps retain as much of the 
organ’s functionality as possible during these nephron sparing procedures. 

• The renal blood vessels, ductal structures and collecting systems are selectively 
dissected and can subsequently be treated individually. 

• Additional Advantages in Urology- 

o Minimized blood loss, less transfusion requirements 

o Distinctly shorter operating times 

o Lower rate of complications 

• The following statements are from the Referenced Clinical Publications or News 
Articles Quotes.  

o “It also allows him to use a nerve-sparing technique called hydro-dissection, using a 
tool that looks much like a water pick to separate surrounding tissue and muscle fiber 
from the prostate gland and the tumor growing on it.  Parekattil said his results to 
date using hydro-dissection suggest that the technique means less chance of 
incontinence and impotence following surgery.”4 

o “The potential for better nerve preservation”5 

3 Rau HG et al. Laparoscopic Liver Resection Compared with Conventional Partial Hepatectomy - A 
Prospective Analysis. Hepato-Gastroenterology 1998;45:2333-2338 
4 Chun D. Surgeries involving robots result in quicker recoveries.  Gainesville Sun 4/11/07 
5 Pow-Sang JM et al.Pure Laparoscopic and Robotic-Assisted Laparoscopic Radical Prostatectomy 
in the Management of Prostate Cancer. Cancer Control 2007; 14:250-257 
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o “Hemostatic Hydro dissection of the Neurovascular Bundles (HYNEB) during LRP 
and RALP may promote the early return of continence and erectile function.”6 

o “Our survival study supports the feasibility of Hydrojet-assisted LPN without hilar 
vessel control, thus completely avoiding warm ischemia. This approach has the 
potential to decrease the level of technical difficulty inherent in LPN.7 

* The water jet produced a corridor in the desired dissection line without interfering 
with the intrarenal vessels and pelvicaliceal system. This way, precise 
hemostasis was possible and damage to the surrounding tissue was avoided.  
Resection took between 14 and 40 minutes with minimal intraoperative blood 
loss.  No significant postoperative complication occurred.  Histologic evaluation 
demonstrated a sharp dissection line without thermal alterations or deep 
necrosis.  Only a small disruption zone could be seen at the margin of the 
dissection… 

* Water jet resection is a gentle method for dissection of kidney tissue.  
Histologic examination confirmed minimal traumatic parenchymal 
alteration.” 

o “Certain technical caveats are emphasized.  Hydro-jet® dissection allowed 
identification of the intact collecting system, which was then sharply incised 
with scissors.8 

* For tissue dissection, the water jet was directed at the desired line of 
transaction. The saline jet cuts the kidney unusually regularly and 
precisely.  By correctly adjusting the pressure of the jet, an actual 
discrimination between different tissue types can be achieved, apparently 
according to their different tensile strengths. The intrarenal vessels and 
the pelvicaliceal system remained undamaged. In this way, selective 
hemostasis was possible and no urinary fistulae occurred… 

* Renal parenchyma was transected successfully without any additional 
surgical tool.  The renal capsule could not be dissected by water jet and 
had to be incised by electrocautery.  Good visual control of the operating 
field by avoiding formation of air bubbles was provided by an integrated 
suction system… 

6 Parekattil SJ & Dahm P.   Hemostatic Hydrodissection of the Neurovascular Bundles (HYNEB) 
during Laparoscopic and Robotic Radical Prostatectomy: Early Potency and Continence Outcomes 
(Abstract) WCE 2007 
7 Moinzadeh A et al.  Water Jet Assisted Laparoscopic Partial Nephrectomy without Hilar Clamping in 
the Calf Model.  J Urology 2005;174:317-321 
8 Basting RF, Djakovic N & Widmann P.  Use of Water Jet Resection in Organ Sparing Kidney 
Surgery. J Endourology 200;14:500-504 
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* Water jet technology has proven to provide significant advantages 
concerning resection time and blood loss in comparison with other surgical 
techniques such as blunt dissection or the ultrasonic aspirator.  Another 
disadvantage of the older methods is their thermal and mechanical 
damage to the surrounding tissue.  In order to overcome this problem, a 
water jet device was developed and established in liver surgery.  It has 
been applied successfully in brain surgery, as the water jet does not 
produce deep necrosis or damage to the surrounding tissue… 

* In the present study, the water jet dissector was demonstrated to wash 
away the parenchyma, leaving other anatomic strictures intact.  This way, 
precise and selective hemostasis was possible.” 

Gastro/Intestinal (GI): 

• Selective submucosal water jet hydro-dissection is achieved by dissecting the 
submucosa and mucosa from inner circular muscle layer. Larger submucosal 
vessels are left largely intact and can be treated separately. 

• Total Mesorectal Excision (TME) is another procedure, which benefits from the 
advantages of conserving tissue structures.  The selective vessel-sparing 
dissection of the mesorectum layer by layer reduces post operative urinary 
incontinence and sexual dysfunction. 

• Blood vessels and nerve structures in the following statements are from the 
Referenced Clinical Publications.  

• The following statements are from the Referenced Clinical Publications.  

o “Controlled submucosal injection and cutting which accelerates the 
procedure.”9 

o “The transmucosal application of liquids using the water jet technique offers a 
new method for mucosal lift-off prior to mucosal resection.”9 

9 B. Schumacher; K. Deinert; M. Philipper; H. Neuhaus. Experimental testing of a new hybrid knife for 
endoscopic submucosal dissection (ESD) in the esophagus. DDW 2007. 
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o “Produced strictly selective liquid cushions in the submucosa.”10 
o  “The possibility of using a precisely focused water jet to penetrate the mucosa 

and to selectively create fluid cushions into the submucosa facilitates the 
endoscopic mucosal resection and is a promising alternative of the standard 
needle injection. The water jet application is potentially more efficient and 
could therefore help to develop a new minimal invasive therapy of mucosal 
tumors which could not be treated endoscopically so far, for reasons of size, 
extension and position.”10 

o “The application of a focused water jet to the mucosa of the gastrointestinal 
tract results in the selective accumulation of fluid in the lamina submucosa 
after penetration of the lamina mucosa; there is a wide range of pressures 
which can be applied before this will result in any damage to the lamina 
muscularis propria.”11 

o “Histological investigation confirmed the selective nature of the fluid 
accumulation in the submucosal tissue which spared the lamina mucosa and 
the lamina muscularis propria.”11 

Neurosurgery: 

• Precise preparation and dissection along the margins between the tumor and 
brain tissue.  Tumor resection is selective with minimal trauma to healthy brain 
parenchyma and nerve structures are largely preserved.  There is no thermal 
necrosis along the margins of the dissection plane or cavitations/disruptions 
relative to other energy devices or scalpel dissection. 

• Specific treatment areas in neurosurgery: 

o Gliomas 

o Metastases 

o Epileptic surgery 

• The following statements are from the Referenced Clinical Publications.  

10 Kaehler GF. Submucosal cushioning with waterjet before endoscopic mucosal resection: which 
substances are effective? DDW 2007 
11 Kaehler GF.  Selective Tissue Elevation by Pressure Injection (STEP) 
Facilitates Endoscopic Mucosal Resection (EMR) 2007 

ERBE USA Incorporated  
Traditional 510(k) for ERBE WaterJet Model ERBEJET   2 System with HybridAPC Probe 
______________________________________________________________________________________________

February 2014
CONFIDENTIAL

 
                                                                                                                      ®

013 - 88
001_13 Proposed Labeling

Records Processed under FOIA Request 2016-1547; Released by CDRH on 08/24/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



o “Waterjet dissection versus Ultrasonic Aspiration in Epilepsy Surgery.12 

* Water dissection is currently under close investigation in neurosurgery.  
Experimentally, precise brain parenchyma dissection with vessel 
preservation has been demonstrated.  Clinically, the safety of the 
instrument has already been proved.  However, precise data 
demonstrating that waterjet dissection indeed reduces surgical blood loss 
are still missing… 

* The authors applied the waterjet device in a prospective randomized study 
in comparison with the ultrasonic aspirator.  Because there is little 
variability in the procedure, 30 patients with temporal lobe epilepsy 
receiving a tailored temporal lobe resection between December 1999 and 
October 2002 were selected for this study.  Intraoperative vessel 
preservation, intraoperative blood loss, surgical complications and 
epilepsy outcome were evaluated.  All patients were followed at 3-month 
intervals…  

* During surgery, both instruments were easy to handle.  Only with the 
waterjet dissector, however, where even small intraparenchymal blood 
vessels were preserved.  Intraoperative blood loss was significantly 
reduced with the waterjet (mean 70 + 46 ml) compared with the ultrasonic 
aspirator (mean 121 + 48 ml).  However, no difference in the necessity for 
blood transfusion occurred.  No difference was observed with respect to 
operation tie (238.6 + 37.0 min with the water jet, 247.5 + 41.5 min with 
the ultrasonic aspirator), surgical complications and outcome… 

* The water jet dissector enables a significant reduction of intraoperative 
blood loss in the investigated setting… 

*  Less traumatic and less blood loss compared with CUSA in vivo-study” 

• “Vessel preservation in all pathologies below 20 bar (290 psi)”13,14 

• “Good correlation between applied water jet and cutting depth”15 

 
 

12 J.Oertel, M.R. Gaab, T. Shiller, D. Pillich, R. Warzok, J. Piek, “Water jet dissection is less 
traumatic than ultrasonic aspiration: an experimental study in the rabbit”, German Society of 
Neurosurgery, Presentation (05/2003) P 25-07 
13 J. Piek. J. Oertel, M.R. Gaab, “Water jet dissection of gliomas in neurosurgical procedures: clinical 
results in 35 patients”, Journal of Neurosurgery (2002) 96: 690-696 
14 J. Oertel, M.R. Gaab, J. Piek,“Clinical application of the water jet instrument: a detailed account of 
this technique after more than 100 procedures“, German Society of Neurosurgery, Presentation 
(05/2003) MI 05-03 
15 J.Oertel, M.R. Gaab, A. Knapp, H. Essig, R Warzok, J. Piek “Water jet dissection in Neurosurgery: 
experimental results in porcine cadveric brain”, Neurosurgery (2003) 52: 153 - 159 
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HybridAPC Probe 

• A combination device that applies waterjet technology to lift mucosal lesions and 
argon plasma coagulation to ablate the lesions.  

• Extremely uniform water jet; delicate, precise and reproducible effects. 

• Ergonomically designed single-use instrument. 

• Easy to use device. 

• An easier and less demanding method of generating force to drive the fluid into 
the submucosa. 

• Needle-less submucosal elevation. 

• No mechanical trauma of using a needle, need to find the submucosal plane with 
a needle, or perforation with a needle. 

• There is no needle to cause damage to the channel of the scope.  
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