
 

      
   

 

 
 

       

 
      

  
 

       
  
 

   
  

  
  

 
    

 

     

    

      
    

  

  

            
    

    

           

           
         

            
    

  

 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



  
   

 

  
      
           
      
  
  
          

           
   

  
             

           
             

          
       

             
              

      

             
            

 

     

          
           
             
            
              

 

          
            

        
          

   
    
     
  
  
  
    

 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



  
  

 

 

          

            
         

           
             

             

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



        

   
   

    
   

  

 
 

   
   

  

 
     

    
    
   

  
   

   

  

               
            

             
               

              
              

              
             

         
           

             

                 
             

                 
         

            
               

            
              

             
           

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



    

               
            

                
             

         
   

          
             

     
    

      

             
             

      

 

   

   
   
   

 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



  

   

   

  

          
          

      
            

        
       

          
           

           

          
         

       

      
          

        
  

       

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

 

 
 
 
 
 
 
 
 
 
  
  
  

 
  
 

 
 

Applicant CORRESPONDENT  
Helder Sousa 
Regulatory Affairs Program Manager 
 
MAQUET Cardiovascular 
45 Barbour Pond Drive 
Wayne, NJ  07470 
USA 
  
Direct: +1 973 709 7465 
Fax:    +1 973 709 6505 
helder.sousa@maquetcv.com 

 
 

Modification to the 
 

CARDIOHELP System, Model CARDIOHELP-i 
 

Special 510(k) PREMARKET NOTIFICATION 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

Table of Contents Page 1 of 2 

TABLE OF CONTENTS 

VOLUME 1 of 5       PAGE # 

Section 01   - Medical Device User Fee Cover Sheet…………………………01-001 

Section 02   - CDRH Premarket Review Submission Cover Sheet ……..…02-001 

Section 03   - Standards Data Report For 510(K) - FDA Form 3654………..03-001 

Section 04   - Cert. of Compliance with ClinicalTrials.gov Data Bank…….04-001 

Section 05   - Device Name………………………………...……………………...05-001 

Section 06   - Address and Registration………………………………………..06-001 

Section 07   - Device Class………………………………………………….........07-001 

Section 08   - Predicate Device Information……………………………………08-001 

• Appendix A - CARDIOHELP System (K102726) 510(k) Substantial Equivalence 
Letter………………………………………………..Appendix A – Page 1 

Section 09   - Proposed Labeling and Intended Use………………………….09-001 
• Appendix B - Modified CARDIOHELP System Draft Operations 

Manual…………………………………….………..Appendix B – Page 1 

• Appendix C - Modified CARDIOHELP System Draft Labeling………………………. 
……………………………………………………….Appendix C – Page 1 

Section 10   - Indications for Use Statement…………………………………...10-001 

Section 11   - Device Description....................................................................11-001 

Section 12   - Substantial Equivalence………………………………………….12-001 

Section 13   - Summary of Design Control Activity….………………………..13-001 

Section 14   - Declaration of Conformity with Design Controls…………….14-001 

Section 15   - 510(k) Summary of Safety and Effectiveness………………...15-001 

Section 16   - Class III Certification and Summary……………………………16-001 

Section 17   - Truthful and Accuracy Certification……………………………17-001 

 

 

 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

Table of Contents Page 2 of 2 

VOLUME 2 – VOLUME 5   PAGE # 

Section 18   - Software (“Guidance for the Content of Premarket Submissions  
 for Software Contained in Medical Devices”  and “Off-the Shelf  
 Software Summary”) 

 

VOLUME 2 of 5 

A0 – GENERAL…………….………………………………………………………………………….2 

A1 - LEVEL OF CONCERN………………………………………………………………………...40 

A2 - SOFTWARE DESCRIPTION………………………………………………………………….45 

A3 - DEVICE HAZARD ANALYSIS……………………………………………………………..…52 

A4 - SOFTWARE REQUIREMENTS SPECIFICATION (SRS)……………………………….206 

A5 - ARCHITECTURE DESIGN CHART………………………………………………………..460 

 

VOLUME 3 of 5 

A6 - SOFTWARE DESIGN SPECIFICATION (SDS)……………………………………………...2 

A7 - TRACEABILITY ANALYSIS………………………………………………………………...283 

A8 - SOFTWARE DEVELOPMENT ENVIRONMENT DESCRIPTION………………………398 

 

VOLUME 4 of 5 

A9 - VERIFICATION AND VALIDATION TESTING DOCUMENTATION………………………2 

 

VOLUME 5 of 5 

A9 - VERIFICATION AND VALIDATION TESTING DOCUMENTATION (CONT.)…………...2 

A10 - REVISION LEVEL HISTORY………………………………………………………………203 

A11 - UNRESOLVED ANOMALIES (BUGS OR DEFECTS)………………………………....268 

A12 - OFF-THE-SHELF (OTS) SOFTWARE ANALYSIS……………………………………..283 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

01 - 001 

SECTION 01 

MEDICAL DEVICE USER FEE COVER SHEET 
 
 
 
 
 
 
 
  
 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

02 - 001 

SECTION 02 

CDRH PREMARKET REVIEW SUBMISSION COVER SHEET

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



     

                    
  

       
 

       
         

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

            

             
            

                       
                     

                 

      
    
    

     
     

   

                   
          

         

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

03 - 001 

SECTION 03 

STANDARDS DATA REPORT FOR 510(K) - FDA FORM 3654 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

 

CARDIOHELP System Applicable FDA Recognized Standards List 

Standard 
Organization and 

number 

Standard Name 

IEC 60601-1 Medical Electrical Equipment- Part 1: General Requirements for Safety, 1988; 
Amd. 1, 1991; Amd. 2, 1995 

IEC 60601-1-1 Medical electrical equipment-- Part 1-1: General requirements for safety- 
Collateral standard: Safety requirements for medical electrical systems, 2000 

IEC 60601-1-2 Electrical Equipment- Part 1-2: Electromagnetic compatibility for medical 
electrical equipment, 2007 

IEC 60601-1-4 Medical Electrical Equipment - Part 1-4: Programmable Electrical Medical 
Systems, 1996; Amd.1, 1999 

IEC 60601-1-8 Medical Electrical Equipment- Part1-8: Alarm systems in medical electrical 
equipment, 2006 

IEC 62304 Medical device software- Software life cycle process, 2006 
IEC 62366 Medical devices - Application of usability engineering to medical devices, 2007 

ISO 14971 :2007 corrected version 2010, Medical devices- Applications of risk management to 
medical devices 

ISO 15223-1:2012 Medical devices- Symbols to be used with medical device labels, labeling, and 
Information to be supplied - Part 1: General requirements 
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Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Section 03 - 003

        

      
    

     
      

                    
                  

    
      

  

                
 

       

           

    
  

                      

                 
    

       

                        

       
  

           

               
          

                
                 

                
            

          
          

                             
   

                       
              

      
         

          

  
           

 

                         
           

             
           

       
  

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Section 03 - 005

           

      
    

     
      

                   
                   

    
      

   

               
       

         

            
 

    
   

                
       

                 
    

       

                        

         
           

               
          

                
                 

                
            

          

          

                             
   

                       
              

       
         

            

  
           

 

                         
           

             
           

            
  

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Section 03 - 0011

        

      
    

     
      

                   
                  

    
      

  

               

       

           

    
  

                      

                 
    

       

                        

         
           

               
          

                
                 

                 
            

          
          

                            
   

                       
               

      
         

           

  
           

 

                         
            

             
           

        

  

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Section 03 - 0013

        

      
    

     
      

                   
                  

    
      

  

         

       

           

    
   

                       

                 
    

       

                        

         
          

              
          

                
                 

                

            

          

          

               
               

               
  

                       
              

       
         

          

  
           

 

                         
           

             
           

          

  

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Section 03 - 0015

        

      
    

     
      

                   
                   

    
      

 

   

            
 

         

           

    
    

                      

                 
    

       

                        

         
          

               

          

                
                 

                

            

          

          

               
               

   

                       
               

      
         

           

  
           

 

                         
           

             
           

          

  

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Section 03 - 0017

        

      
    

     
      

                   
                   

    
      

  
               

       

            

    
    

                       

                 
    

       

                        

       
  

          

               
          

                
                 

                
            

          
          

               

               
   

                       
              

      
         

          

  
           

 

                         
           

             
           

          

  

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

04 - 001 

SECTION 04 

CERTIFICATION OF COMPLIANCE WITH 
CLINICALTRIALS.GOV DATA BANK

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

05 - 001 

SECTION 05 

DEVICE NAME 
  

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

05 - 002 

 
The device trade names and common classification name are as follows: 

 
Device Trade Name: 
Unmodified device:  CARDIOHELP System, Model: CARDIOHELP-i 
Modified device: CARDIOHELP System, Model: CARDIOHELP-i 

 
Common/Classification Name: 
Cardiopulmonary Support System
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DEVICE CLASS 
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Device Class 
 

The CARDIOHELP System, Model CARDIOHELP-i, common name is 
Cardiopulmonary Support System and is classified as class 2 medical 
device under regulation number 21 CFR 870.4220 with product code 
number DTQ (Cardiovascular Device Panel).
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Predicate Device Information 
− K102726 – CARDIOHELP System, Substantially Equivalent April 4th, 2011. 

The Modified CARDIOHELP System is substantially equivalent to the 
CARDIOHELP System (K102726). The Modified CARDIOHELP System is 
similar to the predicate device in the intended use, technical data, 
performance specifications and materials.  

Please refer to Appendix A for a copy of the CARDIOHELP System (K102726) 
510(k) Substantial Equivalence Letter. 
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Premarket Notification Special 510(k) 
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09 - 001 

SECTION 09 

PROPOSED LABELING AND INTENDED USE 
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Premarket Notification Special 510(k) 
CARDIOHELP System 

09 - 002 

Proposed Labeling 
− The Draft Operations Manual for the modified CARDIOHELP System is 

provided in Appendix B. 

− The Draft Labeling for the modified CARDIOHELP System is provided in 
Appendix C. 

 
Intended Use of the modified CARDIOHELP System 
− The CARDIOHELP System is a blood oxygenation and carbon dioxide 

removal system used to pump blood through the extracorporeal bypass circuit 
for circulatory and/or pulmonary support during procedures requiring 
cardiopulmonary bypass (for periods up to six hours). It is also intended to 
provide circulatory and/or pulmonary support during procedures not requiring 
cardiopulmonary bypass (for periods up to six hours). 
 
The CARDIOHELP System in configuration with the HLS/HIT Set Advanced 
is intended to be used within the hospital environment and outside the 
hospital environment (for periods up to six hours), e.g. for intra- and inter-
hospital transport. 
 
The CARDIOHELP System in configuration with the QUADROX-iR is 
intended to be used in extracorporeal circulation during cardiopulmonary 
bypass in cardiac surgery (for periods for up to six hours). 
 
This is the same intended use as previously cleared for the CARDIOHELP 
System (K102726).
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Appendix C 

 

 

Modified CARDIOHELP System Draft Labeling 

 

 

• CARDIOHELP-i Label 
• CARDIOHELP-i Packaging Label 
• Bubble Sensor Labels 
• Temperature Probe Labels 
• Venous Probe Labels 
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Product: 
Bubble Sensor  (for CARDIOHELP and Halo) 

Created on: 
27.03.2013 

Created by: 
CLO 

Version: 
05.00 

Page 1 
of 1 

 

 

 
 

 
 
 
Type labels for Bubble Sensor BS XxX LY.Y 
 
Front labels:                Back label of all types:      

              
 
Variant [PH1]    (Type) [PH2] REF-no. [PH3] Serial number range 

1 BS 3/8x3/32 L1.7 70105.5720 90040000 - 90044999 

2 BS 3/8x1/16-1/4x3/32 L1.7 70105.5721 90045000 - 90049999 

3 BS 1/4x1/16 L2.0 70105.5722 90050000 - 90054999 
4 BS 3/16x1/16 L2.0 70105.5723 90055000 - 90059999 
5 BS 3/8x3/32 L2.0 70106.5650 90100000 – 90107999 
6 BS 3/8x1/16-1/4x3/32 L2.0 70106.5651 90108000 – 90113999 
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Product: 
Venous Probe for Cardiohelp 

Created on: 
26.01.2010 

Created by: 
CLO 

Version: 
2.00 

Page 1 
of 1 

 

 

 
 

 
 
 
  
Type label Venous Probe 
 
 

               

 

Type: Venous Probe 
REF 70104.8803         
SN: 90020000 

 
0124 
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SECTION 10 

INDICATIONS FOR USE STATEMENT 
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10 - 002 

 
Indications for Use 

 
 
 
510(k) Number (if known): 
 
 
Device Name: CARDIOHELP System 
 
 
Indications For Use: 
 
The CARDIOHELP System is a blood oxygenation and carbon dioxide removal 
system used to pump blood through the extracorporeal bypass circuit for 
circulatory and/or pulmonary support during procedures requiring 
cardiopulmonary bypass (for periods up to six hours). It is also intended to 
provide circulatory and/or pulmonary support during procedures not requiring 
cardiopulmonary bypass (for periods up to six hours). 
 
The CARDIOHELP System in configuration with the HLS/HIT Set Advanced is 
intended to be used within the hospital environment and outside the hospital 
environment (for periods up to six hours), e.g. for intra- and inter-hospital 
transport. 
 
The CARDIOHELP System in configuration with the QUADROX-iR is intended to 
be used in extracorporeal circulation during cardiopulmonary bypass in cardiac 
surgery (for periods for up to six hours). 
 
 
 
 
 
 
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) 
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SECTION 11 

DEVICE DESCRIPTION 
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Device Description and Comparison 
for 

Modified CARDIOHELP System, model CARDIOHELP-i 
 

Description of Device:  
The CARDIOHELP System is a blood oxygenation and carbon dioxide removal 
system used to pump blood through the extracorporeal bypass circuit for 
circulatory and/or pulmonary support during procedures requiring 
cardiopulmonary bypass (for periods up to six hours). It is also intended to 
provide circulatory and/or pulmonary support during procedures not requiring 
cardiopulmonary bypass (for periods up to six hours). 
 
The CARDIOHELP System in configuration with the HLS/HIT Set Advanced is 
intended to be used within the hospital environment and outside the hospital 
environment (for periods up to six hours), e.g. for intra- and inter-hospital 
transport 
 
The CARDIOHELP System in configuration with the QUADROX-iR is intended to 
be used in extracorporeal circulation during cardiopulmonary bypass in cardiac 
surgery (for periods for up to six hours). 
 
The modified and predicate CARDIOHELP Systems are compact perfusion 
systems consisting of the following components: 

• the CARDIOHELP-i drives suitable disposables using an integrated pump, 
controls and monitors the extracorporeal circulation and can communicate with 
other devices 

• the CARDIOHELP Emergency Drive is used in emergencies to manually drive 
the disposable if the CARDIOHELP-i fails 

• different accessories: 
o flow/bubble sensor 
o level sensor including level sensor pad 
o venous probe for blood gas monitoring and measurement of venous 

temperature 
o external sensors for temperature and pressure 
o different holders 
o connection cables 

• various disposables, that can be driven by CARDIOHELP-i, including the 
previously cleared HLS/HIT tubing sets and the Quadrox-iR disposables (part of 
the predicate CARDIOHELP System (K102726). 
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The CARDIOHELP System is a small and light medical perfusion system. 
The general function of the CARDIOHELP System is to drive, to control, to 
monitor and to protocol an extra corporeal circulation (ECC). The CARDIOHELP 
System is designed for inter- and intra-hospital transportation. 
 

 
Picture 1: CARDIOHELP-i with disposable (in red color) 

 
1. CARDIOHELP-i 

The CARDIOHELP-i is shown in picture 1. 
The CARDIOHELP-i acts as a drive unit for a suitable disposable and 
provides a clear and easy to use user interface to control and display the 
various parameters. The CARDIOHELP-i provides various interconnection 
possibilities for external sensors and data communication ports for 
external data acquisition devices. The CARDIOHELP-i also provides an 
internal battery backup. 
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2. CARDIOHELP Emergency Drive 

The CARDIOHELP Emergency Drive is shown in picture 2a. Picture 2b 
shows the CARDIOHELP Emergency Drive fixed to the CARDIOHELP-i. 

 

   
 
 Picture 2a: Picture 2b 
CARDIOHELP Emergency Drive CARDIOHELP Emergency Drive fixed to 
  CARDIOHELP-i 
 

The CARDIOHELP Emergency Drive acts as a manually operated drive 
unit (hand crank) for a suitable disposable. The CARDIOHELP Emergency 
Drive is independent from any power supply and shall only be used in 
emergency cases. 

 

3. Accessories for CARDIOHELP-i 
There are various accessories available for the CARDIOHELP-i. Examples 
for Accessories of the CARDIOHELP-i are various external sensors such 
as a Venous Probe (picture 3a), Flow-Bubble Sensor (picture 3b), Bubble 
Sensor (modified CARDIOHELP System only) (picture 3c) or a Capacitive 
Level Sensor (picture 0.3d) and suitable interconnection cables (picture 
3e). Also various holders such as a holder for rail systems (picture 3f), a 
wall holder (picture 3g) or a transport holder (picture 3h) are provided as 
accessories for the CARDIOHELP-i. 

 

       
 
 Picture 3a:  Picture 3b:   Picture 3c: 
 Venous Probe  Flow Bubble Sensor  Bubble Sensor 
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 Picture 3d:      Picture 3e: 
 Capacitive Level Sensor   Interconnection Cable 
 
 
 

     
  
 
Picture 3f:    Picture 3g:   Picture 3h:  
Holder for Rail System   Wall Holder   Transport Holder 
 

 
4. Disposables for CARDIOHELP-i:  

The following disposables are suitable to be used with the 
CARDIOEHLP-i: 

• HLS Set Advanced, HIT Set Advanced 
• QUADROX-iR 

 
The HLS Set Advanced, HIT Set Advanced and QUADROX-iR from 
MAQUET are disposables that are intended to be used for blood 
oxygenation and carbon dioxide removal during a cardiopulmonary bypass 
procedure. 
 
Picture (4a) gives a brief overview of the HLS/HIT Set Advanced and the 
HLS/HIT Module Advanced (4b) that is included the set. Picture (4c) 
shows the QUADROX-iR. 
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b. Description of CARDIOHELP-i: 
The following pictures 1.3a, 1.3b and 1.3c give an overview of the CARDIOHELP-i: 

 
Picture 1.3a: CARDIOHELP-i Front 

 

 
Picture 1.3b: CARDIOHELP-i Rear 
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Picture 1.3c: CARDIOHELP-i Underside 

 

Picture 1.4 shows as close up of the CARDIOHELP-i front connections: 

 
Picture 1.4: CARDIOHELP-i front connections 
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Picture 1.5 shows as close up of the CARDIOHELP-i sensor connections: 

 
Picture 1.5: CARDIOHELP-i sensor connections 
 
All connections which are not used are covered with blind plugs. The connections 
which are not used yet enable further connection possibilities in the future 
development of the CARDIOHELP System. 
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General Properties of the CARDIOHELP-i 
The general properties of the CARDIOHELP-i are listed in the following table 1.1: 

Technical Characteristics of CARDIOHELP-i 

Table 1.1: Technical Characteristics of CARDIOHELP-i 

 

(b)(4)
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The CARDIOHELP-i acts as a drive unit for a suitable disposable and provides a 
user interface including a touch screen, a rotary knob, illuminated push buttons 
and LED indicator lights to control and display the various parameters. The 
information can be displayed in various ways to optimize the handling of 
CARDIOHELP for the user. And the Cardiohelp help provide an emergency 
mode in case of any problems with the sensors. 
The CARDIOHELP-i provides various interconnection possibilities for external 
sensors and data communication ports for external data acquisition devices. The 
CARDIOHELP-i also provides an internal battery backup. 
 
Parameters measured and displayed by the CARDIOHELP-i 
The CARDIOHELP-i can measure and display various parameters. The following 
table 1.2 lists the parameters which can be displayed on the touchscreen of the 
CARDIOHELP-i: 
 

 
 Parameter Description 

 
Flow Flow measurement on the flow/bubble sensor. The 

flow is displayed in lpm (liters per minute). It is 

visible in all screens 

 
Speed The speed is displayed in rpm (revolutions per 

minute). It is visible in all screens. 

 Pressure  

 
• Venous pressure For disposables with integrated sensors: Pressure at 

blood inlet of the disposable.  

Disposables without integrated sensors: Pressure at 

external pressure sensor Pven. 

 
• Internal pressure Disposables with integrated sensors: Pressure 

between pump and oxygenator/gas transfer 

module.  

Disposables without integrated sensors: Pressure at 

external pressure sensor pInt. 
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• Arterial pressure For disposables with integrated sensors: Pressure at 

blood outlet of the disposable.  

For disposables without integrated sensors: 

Pressure at external pressure sensor pArt. 

 
• Additional external 

pressure 

Pressure at external pressure sensor pAux. 

 
• Pressure drop Calculated pressure drop between pInt and pArt. For 

disposables with integrated sensors: Pressure drop 

of the oxygenator or gas transfer module. If there is 

no valid value for pInt or pArt, no pressure drop is 

calculated. 

 

 Temperatures:  

 
• Venous temperature Disposables with integrated sensors: Disposables 

with venous measuring cell.  

Disposables without integrated sensors: 

Temperature at external venous temperature 

sensor. 

 
• Arterial temperature Disposable with integrated sensors: Temperature at 

blood outlet.  

Disposables without integrated sensors: 

Temperature at external venous temperature 

sensor. 

 Bubble monitoring:  

 
Venous bubbles  Bubbles on the bubble sensor. 

 
Arterial bubbles Bubbles on the flow/bubble sensor. Level 

monitoring Level limit determined by the position 

of the level sensor pad. 
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Level monitoring  Level limit determined by the position of the level 

sensor pad. 

 Blood parameters:  

 
Venous oxygen 

saturation 

Disposables with venous measuring cell. 

 
Hemoglobin Disposables with venous measuring cell. 

 
Hematocrit Disposables with venous measuring cell. 

Table 1.2: Parameters which can be displayed by CARDIOHELP-i 

 

 
Details for the displayed parameters are given in the tables 1.3a – 1.3e below: 

 

(b)(4)
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CARDIOHELP-i Applications (Modified CARDIOHELP System only) 
The CARDIOHELP-i provides 5 different application screens, called “thApps”. 

The five applications provide different information which is displayed on the touch 

screen and the available functions. By choosing a suitable application the user is 

only provided with the functions needed for his/her area of work. This keeps the 

CARDIOHELP-i user interface clear, simple and quick to operate. 

The “thApps” are optimized screen shots of the parameter. 

 

The following applications are available: 

 Minimal extracorporeal circulation: 

Minimal extracorporeal circulation enables gentle extracorporeal life support during 

short-term medical interventions, e.g., in the cardiac catheter laboratory and in the 

(b)(4)
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operating room. Thanks to the mobility of the system, the patient can be taken to the 

necessary room within the hospital in a stable circulation and oxygenation condition. 

 

 Circulatory and/or pulmonary support 

Circulatory and/or pulmonary support is used for supporting the heart and lungs, e.g., in 

the event of cardiac insufficiency, cardiac arrest or pulmonary embolism. 

 

 Circulatory support 

Circulatory support is used for cardiac support in the case of cardiac insufficiency and 

cardiac arrest. 

 

 Pulmonary support  

Pulmonary support is used for lung support e.g., in the case of severe and or acute 

respiratory distress. 

 

 Pulmonary support 

CO2 removal enables gentle extracorporeal CO2 elimination, e.g., in the case of 

exacerbated chronic obstructive pulmonary disease (COPD). 
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The applications are designed and customized for all applications. However, the 

intended use of the application is not restricted to be used in the respective 

environment only. The user can choose every available application which is 

suitable and safe for the patient in the current situation. 

 
CARDIOHELP-i Modes 
The CARDIOHELP-i Modes are the same for both modified CARDIOHELP 
System and the predicate CARDIOHELP System (K102726). 
The CARDIOHELP-i provides five different modes. The modes differ in the 
functionality of the device. By choosing suitable modes the CARDIOHELP-i 
supports the user with the functionality needed for his/her area of work. The 
modes can be set independently of the application. 
 
The following modes are available: 

- RPM and LPM Mode 
- Zero Flow Mode 
- Backflow Prevention Mode 
- Global Override Mode 
- Night Mode 

 
RPM and LPM Mode: 
The CARDIOHELP-i can be operated either in the LPM Mode or RPM Mode 
 
RPM mode (speed control, RPM = “revolutions per minute”) 
In RPM mode, the user can set the pumps setpoint speed. The CARDIOHELP-i 
operates the pump constantly at the set speed. This enables the flow to be 
varied, according to the resistance of the extracorporeal circulation. 
 
LPM mode (flow control, LPM = “liters per minute”) 
In LPM mode, the user can set the setpoint flow. The CARDIOHELP operates 
the pump in such a way that the set flow is maintained. This enables the speed to 
be varied, according to the resistance of the extracorporeal circulation. 
 
Zero Flow Mode 
In the Zero Flow Mode, the CARDIOHELP aims at a flow of 0 l/min by controlling 
the pump accordingly. In this way, a backflow can be prevented. 
 
Backflow Prevention Mode 
The Backflow Prevention Mode can detect and react to a backflow of blood. For 
this purpose, the CARDIOHELP-i monitors the blood flow, displays any 
necessary alarms and activates the zero flow mode automatically if necessary, to 
prevent any backflow. 
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Global Override Mode 
In Global Override Mode, all interventions, acoustic alarms and backflow 
prevention are disabled. This mode will typically be used during priming of the 
extracorporeal circuit. 
 
 
Night Mode 
In night mode, the brightness of the touch screen is reduced. The Night Mode is 
available in all thApps except Minimal extracorporeal circulation. 
 
CARDIOHELP-i Screens (Modified CARDIOHELP System only) 
The parameters can be displayed in four different screens. There are four 
different screens and the symbols are displayed as the following: 
 

- Home Screen    

- Parameter List Screen   

- Blood Parameter Screen  

- Transport Screen   

- Interventions Screen   

- Timer Screen    

The parameters Flow (LPM) and Speed (RPM) are shown on all screens. 

 

Home Screen: 

In the Home Screen, the touch screen displays the most critical parameters. The Home 

Screen is displayed automatically after the CARDIOHELP is switched on. Depending on 

the chosen application different parameters are displayed as shown in pictures 1.6a, 1.6b, 

1.6c, 1.6d and 1.6e. 
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Pictures 1.6a     Pictures 1.6b 
thApp “Minimal extracorporeal circulation”   thApp “CO2 removal” 
 

    
Pictures 1.6c     Pictures 1.6d 
thApp “Pulmonary support”   thApp “Circulatory support” 
 

 
Pictures 1.6e 
thApp “Circulatory and/or pulmonary support” 
 

Pictures 1.6a, 1.6b. 1.6c, 1.6d. 1.6e: CARDIOHELP-i Home Screen in the applications “Minimal 

extracorporeal circulation”, “CO2 removal”, “Pulmonary support”, thApp “Circulatory support”, thApp 

“Circulatory and/or pulmonary support” 

Parameter List Screen: 

In the Parameter List Screen, the touch screen displays the pressure and temperature 

parameters. The Parameter List Screen is not available for the thApp “Circulatory 

support”. Depending on the chosen application different parameters are displayed as 

shown in picture 1.7a, 1.7b, 1.7c, and 1.7d. 
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Pictures 1.7a     Pictures 1.7b 
thApp “Minimal extracorporeal circulation”  thApp “CO2 removal” 
 

    
Pictures 1.7c     Pictures 1.7d 
thApp “Pulmonary support”   thApp “Circulatory and/or pulmonary support” 
 
 

Pictures 1.7a, 1.7b. 1.7c, 1.7d: CARDIOHELP-i Parameter List Screen in the applications “Minimal 

extracorporeal circulation”, “CO2 removal”, “Pulmonary support”, thApp “Circulatory and/or pulmonary 

support”  

Blood Parameter Screen: 

In the Blood Parameter Screen (picture 1.8), the touch screen displays the arterial and 

venous temperature as well as the blood parameters SvO2, Hb and Hct. Depending on the 

chosen application different parameters are displayed as shown in picture 1.8a, 1.8b, 

1.8c,1.8d and 1.8e. 

 

    
Pictures 1.8a     Pictures 1.8b 
thApp “Minimal extracorporeal circulation”  thApp “CO2 removal” 
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Pictures 1.8c     Pictures 1.8d 
thApp “Pulmonary support”   thApp “Circulatory support” 
 

 
Pictures 1.8e 
thApp “Circulatory and/or pulmonary support” 
 

Pictures 1.8a, 1.8b. 1.8c, 1.8d. 1.8e: CARDIOHELP-i Blood Parameter Screen in the applications 

“Minimal extracorporeal circulation”, “CO2 removal”, “Pulmonary support”, thApp “Circulatory support”, 

thApp “Circulatory and/or pulmonary support” 

Transport Screen 

The screen only shows the most necessary values in large format so that they can be read 

even when visibility is compromised during transportation.. The Parameter Transport 

Screen is not available for the thApp “Minimal extracorporeal circulation”. Depending on 

the chosen application different parameters are displayed as shown in picture 1.9a, 1.9b, 

1.9c, and 1.9d. 

 

    
Pictures 1.9a     Pictures 1.9b 
thApp “Circulatory and/or pulmonary support” thApp “CO2 removal” 
 

Records Processed under FDA FOIA Request No. 2017-4718:  Released by CDRH on 09.17.2018.

Questions?  Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301.796.8118.



MAQUET Cardiopulmonary AG  Confidential 
Premarket Notification Special 510(k) 
CARDIOHELP System 

11 - 023 

    
Pictures 1.9c     Pictures 1.9d 
thApp “Pulmonary support”   thApp “Circulatory support” 
 
 

Pictures 1.9a, 1.9b. 1.9c, 1.9d. 1.9e: CARDIOHELP- Transport Screen in the applications “Minimal 

extracorporeal circulation”, “CO2 removal”, “Pulmonary support”, thApp “Circulatory support”, thApp 

“Circulatory and/or pulmonary support” 
 
Interventions Screen:  

This screen is displayed automatically during high-priority physiological alarms. 

Depending on the chosen application different parameters are displayed as shown in 

picture 1.10a, 1.10b, 1.10c, 1.10d and 1.10e. 

 

    
Pictures 1.10a     Pictures 1.10b 
thApp “Minimal extracorporeal circulation”  thApp “CO2 removal” 
 

    
Pictures 1.10c     Pictures 1.10d 
thApp “Pulmonary support”   thApp “Circulatory support” 
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Pictures 1.10e 
thApp “Circulatory and/or pulmonary support” 
 

Pictures 1.10a, 1.10b. 1.10c, 1.10d. 1.10e: CARDIOHELP-i Interventions Screen in the applications 

“Minimal extracorporeal circulation”, “CO2 removal”, “Pulmonary support”, thApp “Circulatory support”, 

thApp “Circulatory and/or pulmonary support” 

Timer Screen:  

This screen, the touchscreen displays four timers, which can measure time independently 

of each other. Depending on the chosen application different application screens are 

displayed as shown in picture 1.11a, 1.11b, 1.11c, 1.11d and 1.11e. 

   
Pictures 1.11a     Pictures 1.11b 
thApp “Minimal extracorporeal circulation” thApp “CO2 removal” 
 

   
Pictures 1.11c     Pictures 1.11d 
thApp “Pulmonary support”   thApp “Circulatory support” 
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Pictures 1.11e 
thApp “Circulatory and/or pulmonary support” 
 

Pictures 1.11a, 1.11b. 1.11c, 1.11d. 1.11e: CARDIOHELP-i Timer Screen in the applications “Minimal 

extracorporeal circulation”, “CO2 removal”, “Pulmonary support”, thApp “Circulatory support”, thApp 

“Circulatory and/or pulmonary support” 

 
 
CARDIOHELP-i Alarms and Interventions 
The CARDIOHELP-i Alarms and Interventions are the same for both modified 
CARDIOHELP System and the predicate CARDIOHELP System (K102726). 
The CARDIOHELP-i provides numerous safety features. In order to detect and 
react to dangerous situations the CARDIOHELP-i enables the user to define 
specific warning levels, alarm limits and intervention mechanisms which will 
trigger acoustic and visual alarms and will also influence the pump speed. 
 

Warning limits 

The warning limits enable the user to set the conditions for an alarm. The alarm 

condition is fulfilled when the parameter value lies outside the warning limits. 

 

Alarm limits 

The alarm limits enable the user to set the conditions for an alarm and an 

intervention. The alarm and intervention conditions are fulfilled when the 

parameter value lies outside the alarm limits. The intervention is only triggered if 

the intervention is activated. 
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Interventions 

The interventions enables the user to define whether an intervention is triggered 

if the intervention condition is fulfilled. The following interventions are possible: 

- Increase or reduce the speed so that the parameter  

value is within the alarm limits again. 

- Pump stop 

- Backflow preventation 

 

Independent of the setting above, the CARDIOHELP-i always monitors the blood 

flow, in order to detect and react to a backflow of blood. 
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Pump Speed Criteria 
The pump speed is influenced and controlled by the following criteria as listed 
below. 
The control criteria for the pump speed are listed with decreasing priority. If more 
than one intervention condition is fulfilled, the criterion with higher priority (i.e the 
one named first in the list) has priority over the other interventions. 
 

Pump Speed Criterion Possible Cause 

Pump stop 

(Speed 0 rpm) 

- Intervention by bubble monitoring 

- User-defined setpoint speed of 0 rpm 

- Severe technical fault condition 

Level intervention - Level of liquid below limit 

Pressure intervention - Pressure outside the pressure alarm limits 

Backflow prevention due to bubble 

monitoring by the venous bubble 

sensor 

- Intervention due to bubble monitoring by the 

venous bubble sensor 

Zero flow mode 

manually activated 

- Zero flow mode manually activated  

by the user 

Zero flow mode 

activated by backflow prevention 

- Backflow in the circuit detected  

by flow sensor 

Speed intervention (in LPM mode) - LPM mode: Speed outside the alarm limits 

Setpoint speed (in RPM mode) 

– or – 

Setpoint flow (in LPM mode) 

- User-defined RPM setpoint speed > 0 rpm 

 

- User-defined LPM setpoint flow results in 

speed of > 0 rpm 
Table 1.4: Criteria for influence on Pump Speed 
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2 Detailed Description of CARDIOHELP Emergency Drive: 

The CARDIOHELP Emergency Drive acts as a manually operated drive unit when 

utilizing the (hand crank) disposable in the event that the CARDIOHELP-i should fail. A 

general overview of the CARDIOHELP Emergency Drive is shown in the following 

picture 2.1. 

 
Picture 2.1: CARDIOHELP Emergency Drive 

Table 2: Characteristics  

  

(b)(4)

(b)(4)
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Flow-Bubble Sensor 

The Flow-Bubble Sensor (picture 3.2a) as an accessory for the CARDIOHELP-i is 

identical in function and technology to the Flow-Bubble Sensor in the Rotaflow 

Centrifugal Pump System (K991864). The Flow Bubble Sensor must be clamped on a 

tubing system as shown in picture 3.2b for contact less volumetric measurement of the 

flow. The measurement principle is the ultrasonic transit time technique (UST) which 

guarantees a safe and precise blood flow measurement. The sensor is also used for bubble 

monitoring. 

Compared to the Flow-Bubble Sensor in the Rotaflow Centrifugal Pump System, which 

used one ultrasonic measurement channel, the Flow Sensor for the CARDIOHELP-i was 

improved by implementing an additional ultrasonic measurement channel. This improves 

accuracy and stability of both, flow measurements and bubble detection. The Flow 

Bubble Sensor is shown on pictures 3.2a and 3.2b. 

 

 

   
 Picture 3.2a: Flow-Bubble Sensor Picture 3.2b: clamped onto tubing 

[1] Cover with flow direction indicator  
[2] Connection cable to CARDIOHELP-i 
[3] Tube retainer 
[4] Locking device 
 
The Flow Bubble Sensor is available in two sizes. The functionality is the same as for the 

predicate device 

 

• FBS 3/8" x 3/32" L0.9 (standard accessory)  

• FBS 1/4" x 3/32" L0.9 (Modified CARDIOHELP System only) 
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External Temperature Sensors 

The external temperatures probe for oxygenators as an accessory for the  

CARDIOHELP-i are identical in function and technology to the external temperatures 

probe for oxygenators of the HL20 Integrated Perfusion System (K943803). 

Compared to the external temperatures sensors of the HL20 Integrated Perfusion System, 

which use a phone jack as connector, the external temperatures sensors for the 

CARDIOHELP-i were improved by using a better connector from the sensor to the 

CARDIOHELP-i. This improves the conductivity and the quality of of the sensor signal. 

 

The external temperature Sensor is available in two different sizes. The functionality is 

the same. 

 

• TPO-D L1.8 (dia. 0.125" x L1.77")  

• TPO-D L1.8 Pediatric (dia. 0.095" x L1.38") (Modified CARDIOHELP System only) 

 

 

External Pressure Sensors 

The External Pressure Sensors are the same for both modified CARDIOHELP System 

and the predicate CARDIOHELP System (K102726). 

The external pressure sensors kit as an accessory for the CARDIOHELP-i are identical to 

the external pressure sensors of the HL20 Integrated Perfusion System (K943803), with 

the exception of the connector from the sensor to the CARDIOHELP- i. 
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b. Description of Transport Holders for CARDIOHELP-i 
 

Transport Holder HKH 8860 

The transport holder (picture 3.4a) serves to support the CARDIOHELP-i and the 

disposable product connected to it. The transport holder has a telescopic infusion pole 

(picture 3.4a), on which bags or bottles can be hung. It can also be attached to a stretcher 

with two lockable hooks.  

Characteristics of Transport Holder HKH 8860 
Dimensions: (width × height  × depth)   465 × 264 × 374 mm 
Weight:   ~4,2 kg 

Table 3.1: Characteristics of Transport Holder HKH 8860 

 

 

Picture 3.4a: Transport Holder HKH 8860 
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7. Accessories Table 
 

The accessories used with the modified CARDIOHELP System and the predicate 

CARDIOHELP System (K102726) are identical. Accessories table below includes 

a complete list of the accessories used with both modified CARDIOHELP System 

and the predicate CARDIOHELP System (K102726). 

REF Type / Article description Device used with 
CARDIOHELP Emergency Drive 

70104.8002 CARDIOHELP Emergency Drive Both 
CARDIOHELP 
System and the 

predicate 
CARDIOHELP 

System (K102726) 

Disposables 

BE-HLS 7050 

BEQ-HLS 7050 
HLS Set Advanced 7.0 

Both 
CARDIOHELP 
System and the 

predicate 
CARDIOHELP 

System (K102726) 

BE-HLS 5050 

BEQ-HLS 5050 
HLS Set Advanced 5.0 

BO-HLS 7050 HIT Set Advanced 7.0 

BO-HLS 5050 HIT Set Advanced 5.0 

BE-HMO 71100 
BEQ-HMO 

71100 

QUADROX-iR Adult with integrated arterial 
filter, 

BIOLINE Coated   

BE-HMO 70100 
BEQ-HMO 

70100 

QUADROX-iR Adult without integrated arterial 
filter, 

BIOLINE Coated  

BE-HMO 51100 
BEQ-HMO 
51100 

QUADROX-iR Small Adult with integrated 
arterial filter, 

BIOLINE Coated   

BE-HMO 50100 
BEQ-HMO 
50100 

QUADROX-iR Small Adult without integrated 
arterial filter, BIOLINE Coated  

HMO 71100 QUADROX-iR Adult with integrated arterial 
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filter,  

SOFTLINE Coated   

HMO 70100 
QUADROX-iR Adult without integrated arterial 
filter,  

SOFTLINE Coated 

HMO 51100 QUADROX-iR Small Adult with integrated 
arterial filter, SOFTLINE Coated   

HMO 50100 QUADROX-iR Small Adult without integrated 
arterial filter, SOFTLINE Coated 

Table 7.1a: Item numbers for items of the CARDIOHELP System 

 

REF Type Description / specification Device used 
with 

Accessories for CARDIOHELP-i  

70104.8001 FBS 3/8“ x 3/32“ 
L0.9 

Flow-/bubble sensor for 3/8“ x 
3/32“ tubing, length 0.9 m 

Both modified 
CARDIOHELP 
System and the 

predicate 
CARDIOHELP 

System 
(K102726) 

70105.5448 FBS 1/4“ x 3/32“ 
L0.9 

Flow-/bubble sensor for 1/4“ x 
3/32“ tubing, length 0.9 m 

Modified 
CARDIOHELP 

System Only 
70105.5720 BS 3/8x3/32 L1.7 Bubble Sensor for 3/8“ x 3/32" 

tubing, length 1.7m Modified 
CARDIOHELP 

System Only 
70105.5721 BS 3/8x1/16-

1/4x3/32 L1.7 
Bubble Sensor for 3/8“ x 1/16" 
and 1/4" x 3/32"  tubing, length 
1.7m 

70105.0440 TPO-D L1.8 Temperature probe oxygenator 
defibrillation protected, length 1.8 
m, incl. 
 Temperature probe for 

Oxygenator (compatible with 
MAQUET QUADROX-iR 
and QUADROX-i family) 

 Marker Kit 2C 

Both modified 
CARDIOHELP 
System and the 

predicate 
CARDIOHELP 

System 
(K102726) 

 
70105.4562 TPO-D L1.8 

 
Temperature probe oxygenator 
adult, defibrillation protected, 
length 1.8 m, 

70105.4563 TPO-D L1.8, Temperature probe oxygenator Modified 
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pediatric, pediatric, defibrillation protected, 
length 1.8 m. 
 

CARDIOHELP 
System Only 

70104.8803 Venous Probe Venous Probe to measure SO2, 
Hb, HCT and Tven. 

Both modified 
CARDIOHELP 
System and the 

predicate 
CARDIOHELP 

System 
(K102726) 

70104.8802 CC-D P16 L0.21 Connection cable disposable, 16 
pins, length 0.21 m 

70104.8804 CC-VP L0.23 Connection cable for “Venous 
Probe“, length 0.23 m 

70105.6873 CC-VP L0.55 Connection cable for “Venous 
Probe“, length 0.55 

70104.5366 
 

HKH 8820 Wall holder for ambulance. 
Mandatory for ambulance 
transportation. 

70104.5411 
 

HKH 8850 Base plate for helicopter. 
Mandatory for air transportation. 

Table 7.1b: Item numbers for items of the CARDIOHELP System 
 

REF Type Description / specification Device used 
with 

Accessories for CARDIOHELP-i  

70105.0897 
 

HKH 8860 CARDIOHELP-i mobile holder. 
The CARDIOHELP-i Mobile 
Holder is for connection to the 
CARDIOHELP Base Plate or 
CARDIOHELP Wall Holder Incl. 
 CARDIOHELP mobile 

holder 
 CARDIOHELP protection 

cover Both modified 
CARDIOHELP 
System and the 

predicate 
CARDIOHELP 

System 
(K102726) 

70104.7764 HKH 8870 Holder for Priming Bag  
70105.0901 HKH 8880 Gas bottle holder for helicopter. 
70104.9304 HKH 9101-R CARDIOHELP Emergency Drive 

Holder for rail 
70104.8006 HKH 9101-M CARDIOHELP Emergency Drive 

Holder for mast 
70104.9584 HKH 9102-M CARDIOHELP Holder for mast 
70105.0994 HKHZ 9103-R Bed adapter for rail 
70104.8805 Power Supply Cord 

DC -  Car Socket 
Power cable for DC connection 

70105.4127 Battery Calibration 
Unit 

For support the battery calibration 
mode. 

70105.5857 Trolley Transport 
System 

For transport the CARDIOHELP 
System and required disposables. 
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70105.7507 Back pack for gas 
bottle 

To carry 2 liter O2 gas bottles. 

70105.1373 Transport case for 
CARDIOHELP-i 

Transport case to transport 
CARDIOHELP-i without original 
packaging (replace of original 
packaging) 

70104.9183 MTK 860 Novatrans CARDIOHELP Medex Novatrans 
Transducer Kit incl.Medex MX 
860 transducer (70100.7849) 
 CC-MX 860 Novatrans L1.8  

(70104.9181), 
 MX 800 Transducer Plate 

(70101.0846), 
 Medex MX 860 Pressure 

Dome (70101.0845), 
 Marker Kit 4C incl. 

banderole yellow, red, blue 
+ white (70104.9244 ) 

70101.0844 
(15 10 10) 

Medex MX 860 
transducer holder 

Medex MX 860 transducer holder 
holds 2 Medex transducers 

Table 8.1c: Item numbers for items of the CARDIOHELP System 
 

REF Type Article description / 
specification 

Device 

Accessories for CARDIOHELP-i  

70101.0845 
(15 10 11) 

Medex MX 860 
pressure dome 

Extra Medex MX 860 pressure 
dome 

Both modified 
CARDIOHELP 
System and the 

predicate 
CARDIOHELP 

System 
(K102726) 

70104.9184 MTK 960 LogiCal CARDIOHELP Medex LogiCal 
Transducer Kit incl. 
 CC-MX 960 LogiCal L1.8 

(70104.9182) 
 MX 960 LogiCal - Pressure 

Transducer (70103.6389), 
 MX 960XY LogiCal - 

Pressure Dome (70102.2744) 
 marker kit 4 colors incl. 

banderole yellow, red, blue 
+ white (70104.9244 ) 

70102.0721 
(96 31 91) 

Medex MX 960 
LogiCal transducer 
holder 

Medex MX 960 LogiCal 
transducer holder holds 4 Medex 
transducers 

70102.2744 
(15 10 19) 

Medex MX 960 
LogiCal pressure 
dome 

Extra Medex MX 960 LogiCal 
pressare 
dome 

70104.9490 CLS Kit Capacitive level sensor kit incl. 
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 Capacitive level sensor with 
cable 2m (70104.9252), 

 MCP00151004 (100pcs) 
(70102.2208) 

70104.9252 CLS L2.0 Capacitive level sensor to attach 
to the level sensor pad 

70102.2208 
(15 10 04) 

MCP00151004 Level Sensor Pad (100 pcs), 
disposable to be attached to the 
Oxygenator, Reservoir or Venous 
Bubble Trap at the level of 
supervision 

Table 7.1d: Item numbers for items of the CARDIOHELP System 

 
 
Similarities/Differences 
The modifications to the CARDIOHELP System consist of the following: 
 

• Enhanced user interface; 
• New sensors for detection of bubbles and additional sensor sizes for temperature 

and flow bubble sensor; 
• Venous probe with compatibility for additional sizes; 
• Addition of emergency mode key button to provide the user the capability to use 

the CARDIOHELP System without a touch screen. 
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SECTION 12 

SUBSTANTIAL EQUIVALENCE  
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The modified CARDIOHELP System is substantially equivalent to the predicate CARDIOHELP 
System (K102726). The modifications noted in Section 11, Device Description, are essentially 
enhancements to the predicate CARDIOHELP System (K102726). All other differences as noted 
in the Table A commencing on page 12-003 are considered minor in nature. 
 
The similarities and differences between the identified specifications of the modified 
CARDIOHELP System and its predicate device, the CARDIOHELP System (K102726) are 
contained in Table A commencing on page 12-003. The modified CARDIOHELP System  has 
the following similarities to the predicate device   
 

o the same intended use; 
o the same operating principles; 
o the same technological characteristics; 
o incorporates the same basic materials; 
o incorporates the same basic CARDIOHELP System design. 

 
 
Conclusion: 
The modified CARDIOHELP System is substantially equivalent to the predicate CARDIOHELP 
System (K102726). The design verification, software testing and validation testing for the 
modified CARDIOHELP System established that the device is as safe, as effective and performs 
as well as its predicate device.
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Table A 
Substantial equivalence Table 

 
This Premarket Notification demonstrates that the modified CARDIOHELP System is of the same device type and is substantially 

equivalent to the following commercially available medical devices as listed in table No. 1a:. 

 

Table 1a: Predicate Devices with a 510(k) clearance as a System 
Manufacturer Device Name 510(K) Number 

Predicate Devices with a 510(k) clearance as a System 

MAQUET CARDIOHELP System K102726 

 

To establish the substantial equivalence of the modified CARDIOHELP System to the predicate device CARDIOHELP-i (K102726), 

design specifications, indications for use and performance characteristics have been compared. 

 

There are no new disposables for the predicate CARDIOHELP System (K102726) or the CARDIOHELP System, therefore only the 

CARDIOHELP System is subject of this pre-market submission. 

 

The comparison between the predicate CARDIOHELP System (K102726) and the modified CARDIOHELP System and the suitable 

disposables follows the format of the 510(k) Substantial Equivalence Decision- Making Process. 
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Comparison of Indications for Use 
 

CARDIOHELP System  

compared to devices with a 510(k) clearance as a System: 

 

Does the CARDIOHELP System have the same indication statement as the predicate device? 

Yes, both the predicate CARDIOHELP System (K102726) and the modified CARDIOHELP System have the same Indications For 

Use: 

The CARDIOHELP System is a blood oxygenation and carbon dioxide removal system used to pump blood through the 

extracorporeal bypass circuit for circulatory and/or pulmonary support during procedures requiring cardiopulmonary bypass (for 

periods up to six hours). It is also intended to provide circulatory and/or pulmonary support during procedures not requiring 

cardiopulmonary bypass (for periods up to six hours). 

The CARDIOHELP System in configuration with the HLS/HIT Set Advanced is intended to be used within the hospital environment 

and outside the hospital environment (for periods up to six hours), e.g. for intra- and inter-hospital transport. 

 

The CARDIOHELP System in configuration with the QUADROX-iR is intended to be used in extracorporeal circulation during 

cardiopulmonary bypass in cardiac surgery (for periods for up to six hours). 
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Technology Comparison 
 

CARDIOHELP System  

compared to devices with a 510(k) clearance as a System: 

 

Does the CARDIOHELP System have the same technological characteristics as compared predicate devices? 

Yes, the modified CARDIOHELP System is comparable in most properties: technical data, performance specifications and materials.  

 

The predicate device, which is compared to the modified CARDIOHELP System, is listed in the following table No. 2: 

 

Table 2: Comparable Products for the CARDIOHELP System 
Product Device Name 510(K) Number 

CARDIOHELP System CARDIOHELP-i  K102726 

 

 

The comparison between the predicate CARDIOHELP System (K102726) and the modified CARDIOHELP System is demonstrated 

in the comparison tables No. 3 – No. 9. 
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Table 3: Technical data / Overview 
(b)(4)
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Table 4 (continued):  

 
  

(b)(4)
(b)(4)
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Table 7: Interfaces 

 

(b)(4)
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Table 8: Handling 

 

(b)(4)
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Table 9:  

 

(b)(4)

(b)(4)
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Table 9 (continued):  

 

  

(b)(4)
(b)(4)
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SECTION 13 

SUMMARY OF DESIGN CONTROLS ACTIVITIES
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SECTION 14 

DECLARATION OF CONFORMITY WITH DESIGN CONTROLS 
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SECTION 15 

510(K) SUMMARY OF SAFETY AND EFFECTIVENESS 
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CARDIOHELP System 
510(k) Summary 

 Prepared in accordance with 21 CFR Part 807.92 
 
 
 

GENERAL INFORMATION 
Submitter’s name and address:     MAQUET Cardiopulmonary AG 
      Kehler Straße 31 
      D-76437 Rastatt 
      Germany 
 
 
Contact person and telephone number: Helder A. Sousa 
      Regulatory Affairs Program Manager 
      MAQUET Cardiovascular 
      45 Barbour Pond Drive 
      Wayne, NJ  07470 
      USA 
  
Phone:       (973) 709-7465 
Fax:       (973) 709-6505 
Email:                             helder.sousa@maquetcv.com 
Date prepared:     November 21, 2013 
 
DEVICE INFORMATION:  

Trade Name:   CARDIOHELP System, Model CARDIOHELP-i 

Common/Generic Name: Cardiopulmonary Support System  
Classification Name:  Cardiopulmonary bypass heart/lung machine console 
Regulation Number:  21 CFR 870.4220 
Product Code:   DTQ 
  
PREDICATE DEVCE INFORMATION: 
 
The modified CARDIOHELP System is substantially equivalent in function and intended use to 
the CARDIOHELP System (K102726). 
 
 
DEVICE DESCRIPTION AND INTENDED USE:  
 

The CARDIOHELP System is a compact perfusion system consisting of the following 
components: 

• the CARDIOHELP-i drives suitable disposables using an integrated pump, controls and 
monitors the extracorporeal circulation and can communicate with other devices 

• the CARDIOHELP Emergency Drive is used in emergencies to manually drive the 
disposable if the CARDIOHELP-i fails 

• different accessories: 
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o flow/bubble sensor 
o level sensor including level sensor pad 
o venous probe for blood gas monitoring and measurement of venous temperature 
o external sensors for temperature and pressure 
o different holders 
o connection cables 

• various disposables, that can be driven by CARDIOHELP-i, including the previously 
cleared HLS/HIT tubing sets and the Quadrox-iR disposables (part of the predicate 
CARDIOHELP System (K102726). 

 
Indications for Use: 
The CARDIOHELP System is a blood oxygenation and carbon dioxide removal system used to 
pump blood through the extracorporeal bypass circuit for circulatory and/or pulmonary support 
during procedures requiring cardiopulmonary bypass (for periods up to six hours). It is also 
intended to provide circulatory and/or pulmonary support during procedures not requiring 
cardiopulmonary bypass (for periods up to six hours). 
 
The CARDIOHELP System in configuration with the HLS/HIT Set Advanced is intended to be 
used within the hospital environment and outside the hospital environment (for periods up to six 
hours), e.g. for intra- and inter-hospital transport. 
 
The CARDIOHELP System in configuration with the QUADROX-iR is intended to be used in 
extracorporeal circulation during cardiopulmonary bypass in cardiac surgery (for periods for up to 
six hours). 
 
COMPARISON OF TECHNOLOGICAL CHARACTERISTICS TO PREDICATES: 
 
The modified CARDIOHELP system is substantially equivalent to the predicate CARDIOHELP 
System (K102726). The modification essentially consists of an enhanced user interface, new 
sensors for detection of bubbles and additional sensor sizes for temperature and flow bubble 
sensor, venous probe with compatibility for additional sizes, and adding emergency mode key 
button to provide the user the capability to use the CARDIOHELP System without a touch 
screen. 
 
NON-CLINICAL TESTS: 
 
Performance testing has resulted in data that demonstrates that the CARDIOHELP 
System performs within its specifications and within the acceptable limits of the applied 
performance standards. The following performance characteristics of the CARDIOHELP 
System were extensively compared with the predicate devices to determine substantial 
equivalence: 

• Requirements specification review 
• Hardware and software testing 
• Code design and code reviews 
• Environmental testing 
• Safety testing 
• Performance testing 
• Hardware and software validation 
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CLINICAL TESTS:  
 
No clinical evaluation of the modified device was conducted or required.  
 
CONCLUSION: 
 
Based upon the information submitted in this Special 510(k) premarket notification, MAQUET’s 
modified CARDIOHELP System is substantially equivalent to the currently marketed 
CARDIOHELP System (K102726). The modified CARDIOHELP System is similar to the 
predicate device in the intended use, the fundamental scientific technology of the device, and 
does not raise new issues of safety and effectiveness. 
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SECTION 16 

CLASS III CERTIFICATION 
[NOT APPLICABLE] 
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SECTION 17 

TRUTHFUL AND ACCURACY CERTIFICATION 
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SECTION 18 

SOFTWARE VALIDATION SUMMARY 

VOLUME 2 of 5 

This section contains the following: 

A. Documentation to demonstrate compliance with the May 11, 2005 FDA 
“Guidance for the content of Premarket Submissions for Software 
contained in Medical Devices” 
 

A0 – GENERAL 
A1 – LEVEL OF CONCERN 
A2 – SOFTWARE DESCRIPTION 
A3 – DEVICE HAZARD ANALYSIS 
A4 – SOFTWARE REQUIREMENTS SPECIFICATION (SRS) 
A5 – SOFTWARE ARCHITECTURE 

Volume 2 of 5 - Page 1 of 498
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CARDIOHELP System 

A0 – General 

IEC 60601-1-4 Test Report 

The software is an integral part of the CARDIOHELP System. 
The software of the CARDIOHELP-i was developed according to the harmonized standards IEC 62304 and 

complies with IEC 60601-1-4. 
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Attachment A 
 

ACCESSORIES TABLE 
(b)(4), (b)(5)
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SECTION 15 

510(K) SUMMARY OF SAFETY AND EFFECTIVENESS 
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CARDIOHELP System 
510(k) Summary 

 Prepared in accordance with 21 CFR Part 807.92 
 
 
 

GENERAL INFORMATION 
Submitter’s name and address:     MAQUET Cardiopulmonary AG 
      Kehler Straße 31 
      D-76437 Rastatt 
      Germany 
 
 
Contact person and telephone number: Helder A. Sousa 
      Manager, Regulatory Affairs 
      MAQUET Cardiovascular 
      45 Barbour Pond Drive 
      Wayne, NJ  07470 
      USA 
  
Phone:       (973) 709-7465 
Fax:       (973) 709-6505 
Email:                             helder.sousa@maquetcv.com 
Date prepared:     November 21, 2013 
 
DEVICE INFORMATION:  

Trade Name:   CARDIOHELP System, Model CARDIOHELP-i 

Common/Generic Name: Cardiopulmonary Support System  
Classification Name:  Cardiopulmonary bypass heart/lung machine console 
Regulation Number:  21 CFR 870.4220 
Product Code:   DTQ 
  
PREDICATE DEVCE INFORMATION: 
 
The modified CARDIOHELP System is substantially equivalent in function and intended use to 
the CARDIOHELP System (K102726). 
 
 
DEVICE DESCRIPTION AND INTENDED USE:  
 

The CARDIOHELP System is a compact perfusion system consisting of the following 
components: 

 the CARDIOHELP-i drives suitable disposables using an integrated pump, controls and 
monitors the extracorporeal circulation and can communicate with other devices 

 the CARDIOHELP Emergency Drive is used in emergencies to manually drive the 
disposable if the CARDIOHELP-i fails 

 different accessories: 
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o flow/bubble sensor 
o level sensor including level sensor pad 
o venous probe for blood gas monitoring and measurement of venous temperature 
o external sensors for temperature and pressure 
o different holders 
o connection cables 

 various disposables, that can be driven by CARDIOHELP-i, including the previously 
cleared HLS/HIT tubing sets and the Quadrox-iR disposables (part of the predicate 
CARDIOHELP System (K102726). 

 
Indications for Use: 
The CARDIOHELP System is a blood oxygenation and carbon dioxide removal system used to 
pump blood through the extracorporeal bypass circuit for circulatory and/or pulmonary support 
during procedures requiring cardiopulmonary bypass (for periods up to six hours). It is also 
intended to provide circulatory and/or pulmonary support during procedures not requiring 
cardiopulmonary bypass (for periods up to six hours). 
 
The CARDIOHELP System in configuration with the HLS/HIT Set Advanced is intended to be 
used within the hospital environment and outside the hospital environment (for periods up to six 
hours), e.g. for intra- and inter-hospital transport. 
 
The CARDIOHELP System in configuration with the QUADROX-iR is intended to be used in 
extracorporeal circulation during cardiopulmonary bypass in cardiac surgery (for periods for up to 
six hours). 
 
COMPARISON OF TECHNOLOGICAL CHARACTERISTICS TO PREDICATES: 
 
The modified CARDIOHELP system is substantially equivalent to the predicate CARDIOHELP 
System (K102726). The modification essentially consists of an enhanced user interface, new 
sensors for detection of bubbles and additional sensor sizes for temperature and flow bubble 
sensor, venous probe with compatibility for additional sizes, and adding emergency mode key 
button to provide the user the capability to use the CARDIOHELP System without a touch 
screen. 
 
NON-CLINICAL TESTS: 
 
Performance testing has resulted in data that demonstrates that the CARDIOHELP 
System performs within its specifications and within the acceptable limits of the applied 
performance standards. The following performance characteristics of the CARDIOHELP 
System were extensively compared with the predicate devices to determine substantial 
equivalence: 

 Requirements specification review 
 Hardware and software testing 
 Code design and code reviews 
 Environmental testing 
 Safety testing 
 Performance testing 
 Hardware and software validation 
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CLINICAL TESTS:  
 
No clinical evaluation of the modified device was conducted or required.  
 
CONCLUSION: 
 
Based upon the information submitted in this Special 510(k) premarket notification, MAQUET’s 
modified CARDIOHELP System is substantially equivalent to the currently marketed 
CARDIOHELP System (K102726). The modified CARDIOHELP System is similar to the 
predicate device in the intended use, the fundamental scientific technology of the device. The 
device is as safe and effective and performs as well as the predicate device. 
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SECTION 12 

SUBSTANTIAL EQUIVALENCE  
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The modified CARDIOHELP System is substantially equivalent to the predicate CARDIOHELP 
System (K102726). The modifications noted in Section 11, Device Description, are essentially 
enhancements to the predicate CARDIOHELP System (K102726). All other differences as noted 
in the Table A commencing on page 12-003 are considered minor in nature. 
 
The similarities and differences between the identified specifications of the modified 
CARDIOHELP System and its predicate device, the CARDIOHELP System (K102726) are 
contained in Table A commencing on page 12-003. The modified CARDIOHELP System  has 
the following similarities to the predicate device   
 

o the same intended use; 
o the same operating principles; 
o the same technological characteristics; 
o incorporates the same basic materials; 
o incorporates the same basic CARDIOHELP System design. 

 
 
Conclusion: 
The modified CARDIOHELP System is substantially equivalent to the predicate CARDIOHELP 
System (K102726). The design verification, software testing and validation testing for the 
modified CARDIOHELP System established that the device is as safe, as effective and performs 
as well as its predicate device.
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Comparison	of	Indications	for	Use	
 

CARDIOHELP System  

compared to devices with a 510(k) clearance as a System: 

 

Does the CARDIOHELP System have the same indication statement as the predicate device? 

Yes, both the predicate CARDIOHELP System (K102726) and the modified CARDIOHELP System have the same Indications For 

Use: 

The CARDIOHELP System is a blood oxygenation and carbon dioxide removal system used to pump blood through the 

extracorporeal bypass circuit for circulatory and/or pulmonary support during procedures requiring cardiopulmonary bypass (for 

periods up to six hours). It is also intended to provide circulatory and/or pulmonary support during procedures not requiring 

cardiopulmonary bypass (for periods up to six hours). 

The CARDIOHELP System in configuration with the HLS/HIT Set Advanced is intended to be used within the hospital environment 

and outside the hospital environment (for periods up to six hours), e.g. for intra- and inter-hospital transport. 

 

The CARDIOHELP System in configuration with the QUADROX-iR is intended to be used in extracorporeal circulation during 

cardiopulmonary bypass in cardiac surgery (for periods for up to six hours). 
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SECTION 13 

SUMMARY OF DESIGN CONTROLS ACTIVITIES
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CARDIOHELP System 
510(k) Summary 

 Prepared in accordance with 21 CFR Part 807.92 
 
 
 

GENERAL INFORMATION 
Submitter’s name and address:     MAQUET Cardiopulmonary AG 
      Kehler Straße 31 
      D-76437 Rastatt 
      Germany 
 
 
Contact person and telephone number: Helder A. Sousa 
      Manager, Regulatory Affairs 
      MAQUET Cardiovascular 
      45 Barbour Pond Drive 
      Wayne, NJ  07470 
      USA 
  
Phone:       (973) 709-7465 
Fax:       (973) 709-6505 
Email:                             helder.sousa@maquetcv.com 
Date prepared:     November 21, 2013 
 
DEVICE INFORMATION:  

Trade Name:   CARDIOHELP System, Model CARDIOHELP-i 

Common/Generic Name: Cardiopulmonary Support System  
Classification Name:  Cardiopulmonary bypass heart/lung machine console 
Regulation Number:  21 CFR 870.4220 
Product Code:   DTQ 
  
PREDICATE DEVCE INFORMATION: 
 
The modified CARDIOHELP System is substantially equivalent in function and intended use to 
the CARDIOHELP System (K102726). 
 
 
DEVICE DESCRIPTION AND INTENDED USE:  
 

The CARDIOHELP System is a compact perfusion system consisting of the following 
components: 

 the CARDIOHELP-i drives suitable disposables using an integrated pump, controls and 
monitors the extracorporeal circulation and can communicate with other devices 

 the CARDIOHELP Emergency Drive is used in emergencies to manually drive the 
disposable if the CARDIOHELP-i fails 

 different accessories: 
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o flow/bubble sensor 
o level sensor including level sensor pad 
o venous probe for blood gas monitoring and measurement of venous temperature 
o external sensors for temperature and pressure 
o different holders 
o connection cables 

 various disposables, that can be driven by CARDIOHELP-i, including the previously 
cleared HLS/HIT tubing sets and the Quadrox-iR disposables (part of the predicate 
CARDIOHELP System (K102726). 

 
Indications for Use: 
The CARDIOHELP System is a blood oxygenation and carbon dioxide removal system used to 
pump blood through the extracorporeal bypass circuit for circulatory and/or pulmonary support 
during procedures requiring cardiopulmonary bypass (for periods up to six hours). It is also 
intended to provide circulatory and/or pulmonary support during procedures not requiring 
cardiopulmonary bypass (for periods up to six hours). 
 
The CARDIOHELP System in configuration with the HLS/HIT Set Advanced is intended to be 
used within the hospital environment and outside the hospital environment (for periods up to six 
hours), e.g. for intra- and inter-hospital transport. 
 
The CARDIOHELP System in configuration with the QUADROX-iR is intended to be used in 
extracorporeal circulation during cardiopulmonary bypass in cardiac surgery (for periods for up to 
six hours). 
 
COMPARISON OF TECHNOLOGICAL CHARACTERISTICS TO PREDICATES: 
 
The modified CARDIOHELP system is substantially equivalent to the predicate CARDIOHELP 
System (K102726). The modification essentially consists of an enhanced user interface, new 
sensors for detection of bubbles and additional sensor sizes for temperature and flow bubble 
sensor, venous probe with compatibility for additional sizes, and adding emergency mode key 
button to provide the user the capability to use the CARDIOHELP System without a touch 
screen. 
 
NON-CLINICAL TESTS: 
 
Performance testing has resulted in data that demonstrates that the CARDIOHELP 
System performs within its specifications and within the acceptable limits of the applied 
performance standards. The following performance characteristics of the CARDIOHELP 
System were extensively compared with the predicate devices to determine substantial 
equivalence: 

 Requirements specification review 
 Hardware and software testing 
 Code design and code reviews 
 Environmental testing 
 Safety testing 
 Performance testing 
 Hardware and software validation 
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CLINICAL TESTS:  
 
No clinical evaluation of the modified device was conducted or required.  
 
CONCLUSION: 
 
Based upon the information submitted in this Special 510(k) premarket notification, MAQUET’s 
modified CARDIOHELP System is substantially equivalent to the currently marketed 
CARDIOHELP System (K102726). The modified CARDIOHELP System is similar to the 
predicate device in the intended use, the fundamental scientific technology of the device. The 
device is as safe and effective and performs as well as the predicate device. 
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5) Is there a pending PMA for the same device with the same indications for use?   

If yes, consult division management and the CDRH 510(k) Program Director or appropriate CBER staff to determine 
the appropriate action.

Comments?

6) If clinical studies have been submitted, is the submitter the subject of an Application Integrity Policy (AIP)?   

If yes, consult with the CDRH Office of Compliance/Division of Bioresearch Monitoring (OC/DBM - BIMO) or CBER 
Office of Compliance and Biologics Quality/Division of Inspections and Surveillance/Bioresearch Monitoring Branch 
(OCBQ/DIS/BMB) to determine the appropriate action.  Check on web at http://www.fda.gov/ICECI/
EnforcementActions/ApplicationIntegrityPolicy/ucm134453.htm 

Comments?

If the answer to 1 or 2 appears to be "No," then stop review of the 510(k) and issue the "Original Jurisdictional Product" letter.  
If the answer to 3a or 3b appears to be "No," then stop the review and contact the CDRH Jurisdictional Officer or CBER Office of Jurisdiction Liaison. 
If the answer to 4 is "No," the lead reviewer should consult division management and other Center resources to determine the appropriate action.  
If the answer to 5 is "Yes," then stop review of the 510(k), contact the CDRH 510(k) Staff and PMA Staff, or appropriate CBER staff.  
If the answer to 6 is "Yes," then contact CDRH/OC/DBM-BIMO or CBER/OCBQ/DIS/BMB, provide a summary of the discussion with the BIMO Staff, and indicate BIMO's 
recommendation/action. 
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Organizational Elements 
  

Failure to include these items alone generally should not result in an RTA designation.

Yes No

1)  Submission contains a Table of Contents

2)  Each section is labeled (e.g., headings or tabs designating Device Description section, Labeling section, etc.)

3)  All pages of the submission are numbered. 

4)  Type of 510(k) is identified (i.e., traditional, abbreviated, or special)

Comments?
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

A. Administrative

1) All content used to support the submission is written in English (including translations of test 
reports, literature articles, etc.)

2) Submission identifies the following (such as in CDRH Premarket Review Submission Cover Sheet 
(Form 3514) or 510(k) cover letter):

 a) Device trade name or proprietary name

 b) Device common name

 c) Device class and panel or 
Classification regulation or 
Statement that device has not been classified with rationale for that conclusion

3) Submission contains Indications for Use Statement with Rx and/or OTC designation (see also 21 
CFR 801.109). 

4) Submission contains 510(k) Summary or 510(k) Statement

 a) Summary contains all elements per 21 CFR 807.92 (See also 510(k) Summary Checklist)

 b) Statement contains all elements per 21 CFR 807.93

5) Submission contains Truthful and Accuracy Statement per 21 CFR 807.87(k) See recommended format.

6) Submission contains Class III Summary and Certification. See recommended content  

7) Submission contains clinical data

8) If submission references use of a national or international standard as part of demonstration of 
substantial equivalence, submission contains Standards Data Report for 510(k)s (Form 3654) or 
includes detailed information about how and the extent to which the standard has been 
followed. 

9) The submission identifies prior submissions for the same device for which FDA provided 
feedback related to the data or information needed to support substantial equivalence (e.g., 
submission numbers for Pre-Submission, IDE, prior not substantially equivalent (NSE) 
determination, prior 510(k) that was deleted or withdrawn) or states that there were no prior 
submissions for the subject device.  

 a) If there were prior submissions, the submitter has identified where in the current 
submission any issues related to a determination of substantial equivalence outlined in 
prior communications are addressed. For additional information regarding the Pre-
Submission process, please refer to the Draft Guidance “Medical Devices: The Pre-
Submission Program and Meetings with FDA Staff.”  Once finalized, this guidance will 
represent the Agency's current thinking on this topic.

B. Device Description

10)
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

 a) If there are requirements regarding the device description, such as special controls, in a 
device-specific regulation that are applicable to the device, the submission includes 
device description information to establish that the submitter has followed the device-
specific requirement. 

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes device description information to 
establish that the submitter has addressed the recommendations or otherwise has met 
the applicable statutory or regulatory criteria through an alternative approach. 

11) Descriptive information is present and consistent within the submission (e.g., the device 
description section is consistent with the device description in the labeling), including:

 a) A description of the principle of operation and mechanism of action for achieving the 
intended effect.

 b) A description of proposed conditions of use, such as surgical technique for implants; 
anatomical location of use; user interface; how the device interacts with other devices; 
and/or how the device interacts with the patient.

 c) A list and description of each device for which clearance is requested. 

12) Submission contains representative engineering drawing(s), schematics, illustrations and/or 
figures of the device that are clear,  legible, labeled, and include dimensions.

13) If device is intended to be marketed with multiple components, accessories, and/or as part of a 
system

 a) Submission includes a list of all components and accessories to be marketed with the 
subject device.

 b) Submission includes a description (as detailed in item 11(a) and (b) and 12 above) of 
each component or accessory. 

 c) A 510(k) number is provided for each component or accessory that received a prior 
510(k) clearance.

C. Substantial Equivalence Discussion

14) Submitter has identified a predicate device.

 a) Predicate's 510(k) number, trade name, and model number (if applicable) provided. 

For predicates that are preamendments devices, information is provided to document 
preamendments status. Information regarding documenting preamendment status is 
available online. 

 b) The identified predicate(s) is consistent throughout the submission (i.e., the predicate(s) 
identified in the Substantial Equivalence section is the same as that listed in the 510(k) 
Summary (if applicable) and that used in comparative performance testing.

15) Submission includes a comparison of the following for the predicate(s) and subject device

 a) Indications for Use

 b) Technology, including features, materials, and principles of operation
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

16) Submission includes an analysis of why any differences between the subject device and 
predicate(s) do not render the device NSE (e.g., does not constitute a new intended use; and any 
differences in technological characteristics are accompanied by information that demonstrates 
the device is as safe and effective as the predicate and do not raise different questions of safety 
and effectiveness than the predicate ), affect safety or effectiveness, or raise different questions 
of safety and effectiveness (see section 513(i)(1)(A) of the FD&C Act and 21 CFR 807.87(f))

D. Proposed Labeling (see also 21 CFR part 801)

If in vitro diagnostic (IVD) device, criteria 17, 18, & 19 may be omitted. 

17) Submission includes proposed package labels and labeling (e.g., instructions for use, package 
insert, operator's manual) that include a description of the device, its intended use, and the 
directions for use. 

 a) Indications for use are stated in labeling  and are identical to Indications for Use form 
and 510(k) Summary  (if 510(k) Summary provided).

 b) Submission includes directions for use that 

 - include statements of all conditions, purposes or uses for which the device is intended 
(e.g., hazards, warnings, precautions, contraindications) AND 

 - includes directions for layperson (see 21 CFR 801.5) OR submission states that device 
qualifies for exemption per 21 CFR 801 Subpart D

18) If indicated for prescription use, labeling includes the prescription use statement (see 21 CFR 
801.109(b)(1)) or “Rx only” symbol [See also Alternative to Certain Prescription Device Labeling 
Requirements] 

19) General labeling provisions

 a) Labeling includes name and place of business of the manufacturer, packer, or distributor 
(21 CFR 801.1).

 b) Labeling includes device common or usual name. (21 CFR 801.61)

20) 

 a) If there are requirements regarding labeling, such as special controls, in a device-specific 
regulation that are applicable to the device, the submission includes labeling to 
establish that the submitter has followed the device-specific requirement.

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes labeling to establish that the 
submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

 c) If there is a special controls document applicable to the device, the submission includes 
labeling to establish that the submitter has complied with the particular mitigation 
measures set forth in the special controls document or uses alternative mitigation 
measures but provides a rationale to demonstrate that those alternative measures 
identified by the firm will provide at least an equivalent assurance of safety and 
effectiveness.

21) If the device is an in vitro diagnostic device, provided labeling includes all applicable 
information required per 21 CFR 809.10. 
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

E. Sterilization

If IVD device and sterilization is not applicable, select "N/A" and criteria below will be omitted from 
checklist.

Submission states that the device and/or accessories are: (one of the below must be checked)

provided sterile

provided non-sterile but sterilized by the end user

non-sterile when used

Information regarding the sterility status of the device is not provided.

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination.

Comments? You state in your response that the modified CARDIOHELP-i is not intended to be sterilized; 
however, the disposables referenced in the accessories table you provided are intended to be 
sterilized and you state that these disposables have been previously cleared by the FDA. There 
are new disposables listed in the disposables table that are the subject of this submission (refer 
to S001Cover Letter; response to question 13c). For example,  the bubble sensor and pediatric 
temperature probe oxygenator. Please provide information regarding the sterility status  and 
sterilization method and validation testing performed on the new accessories included this 
submission. 

22) Assessment of the need for sterilization information

 a) Identification of device, and/or accessories, and/or components that are provided sterile.

 b) Identification of device, and/or accessories, and/or components that are end user 
sterilized. 

 c) Identification of device, and/or accessories, and/or components that are reusable and 
cleaning /disinfection instructions are provided.

23) If the device, and/or accessory, and/or a component is provided sterile:

 a) Sterilization method is stated for each component (including parameters such as dry 
time for steam sterilization, radiation dose, etc.).

 b) A description of method to validate the sterilization parameters (e.g., half-cycle method 
and full citation of FDA-recognized standard, including date) is provided for each 
proposed sterilization method. Note, the sterilization validation report is not required.

 c) For devices sterilized using chemical sterilants such as ethylene oxide (EO) and hydrogen 
peroxide, submission states maximum levels of sterilant residuals remaining on the 
device and sterilant residual limits.

 d) Submission includes description of packaging and packaging contents (e.g., if multiple 
devices are included within the same package, Tyvek packaging, etc.)   

 e) Sterility Assurance Level (SAL) is stated.

24) If the device, and/or accessory, and/or a component is end user sterilized:
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

25) 

 a) If there are requirements regarding sterility, such as special controls, in a device-specific 
regulation that are applicable to the device, the submission includes sterility 
information to establish that the submitter has followed the device-specific 
requirement. 

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes sterility information to establish that 
the submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach.

 c) If there is a special controls document applicable to the device, the submission includes 
sterility information to establish that the submitter has complied with the particular 
mitigation measures set forth in the special controls document or uses alternative 
mitigation measures but provides a rationale to demonstrate that those alternative 
measures identified by the firm will provide at least an equivalent assurance of safety 
and effectiveness.

F. Shelf Life

26) Proposed shelf life/expiration date stated

Comments? Refer to Section E; Sterilization comment. There are disposables referenced in the accessories 
table (refer to S001Cover Letter; response to question 13c) that have not been previously cleared 
by the FDA and are the subject of this submission.  Please provide information regarding the 
shelf life and associated validation testing performed on the new accessories included this 
submission.  

27) For sterile device, submission includes summary of methods used to establish that device will 
remain sterile through the proposed shelf life or a rationale for why testing to establish shelf life 
is not applicable.

28) Submission includes summary of methods used to establish that device performance is not 
adversely affected by aging or includes a rationale for why the storage conditions are not 
expected to affect device safety or effectiveness.

G. Biocompatibility

If IVD device, select "N/A" and the below criteria will be omitted from checklist.

Submission states that there: (one of the below must be checked)

are direct or indirect (e.g., through fluid infusion) patient-contacting components.

are no direct or indirect (e.g., through fluid infusion) patient-contacting components.

Information regarding the patient contact status of the device is not provided.

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination.

29) Submission includes list of patient-contacting device components and associated materials of 
construction, including identification of color additives, if present 
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

30) Submission identifies contact classification (e.g., surface-contacting, less then 24 hour duration, 
etc.)

31) Biocompatibility assessment of patient-contacting components  

Submission includes: 

Test protocol (including identification and description of test article), methods, pass/fail criteria, 
and results provided for each completed test, OR  

a statement that biocompatibility testing is not needed with a rationale (e.g., materials and 
manufacturing/processing are identical to the predicate). 

Comments? There are disposables referenced in the accessories table (refer to S001Cover Letter; response to 
question 13c) that appear to be patient-contacting components and have not been previously 
cleared by the FDA and are the subject of this submission.  Please provide information regarding 
the biocompatibility and associated testing performed on the new accessories included this 
submission.  

H. Software

Submission states that the device: (one of the below must be checked)

does contain software/firmware.

does not contain software/firmware.

Information regarding whether the device contains software is not provided.

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination.

32) Submission includes a statement of software level of concern and rationale for the software 
level of concern.

33) All applicable software  documentation provided based on level of concern identified by the 
submitter, as described in Guidance for the Content of Premarket Submissions for Software 
Contained in Medical Devices, or the submitter has provided an alternative approach with a 
rationale.

I. EMC and Electrical Safety

Submission states that the device: (one of the below must be checked)

does require EMC and Electrical Safety evaluation.

does not require EMC and Electrical Safety evaluation.

Information regarding whether the device requires EMC and Electrical Safety evaluation is not provided.

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination.
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

34) Submission includes evaluation of electrical safety (e.g., per IEC 60601-1, or equivalent FDA-
recognized standard, and if applicable,  the device-specific standard),  

OR  

submission includes electrical safety evaluation using methods or standards that are not FDA-
recognized and submission includes information to establish that the submitter has otherwise 
met the applicable statutory or regulatory criteria through this alternative approach (i.e., the 
submitter has identified alternate methods or standards with a rationale).  

35) Submission includes evaluation of electromagnetic compatibility (e.g., per IEC 60601-1-2 or 
equivalent FDA-recognized standard and if applicable, the device-specific standard) 

OR 

submission includes electromagnetic compatibility evaluation using methods or standards that 
are not FDA-recognized and submission includes information to establish that the submitter has 
otherwise met the applicable statutory or regulatory criteria through this alternative approach 
(i.e., the submitter has identified alternate methods or standards with a rationale).  

J. Performance Data - General 
If IVD device, select "N/A" and the below criteria will be omitted from checklist. Performance data 
criteria relating to IVD devices will be addressed in Section K.

36) Full test report is provided for each completed test. A full test report includes: objective of the 
test, description of the test methods and procedures, study endpoint(s), pre-defined pass/fail 
criteria, results summary, conclusions, and an explanation of how the data generated from the 
test supports a finding of substantial equivalence.

37)

 a) If there are requirements regarding performance data, such as special controls, in a 
device-specific regulation that are applicable to the device, the submission includes 
performance data to establish that the submitter has followed the device-specific 
requirement. 

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes performance data to establish that the 
submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

 c) If there is a special controls document applicable to the device, the submission includes 
performance data to establish that the submitter has complied with the particular 
mitigation measures set forth in the special controls document or uses alternative 
mitigation measures but provides a rationale to demonstrate that those alternative 
measures identified by the firm will provide at least an equivalent assurance of safety 
and effectiveness. 

38) If literature is referenced in the submission, submission includes:

39) For each completed nonclinical (i.e., animal) study conducted

K. Performance Characteristics - In Vitro Diagnostic Devices Only  
(Also see 21 CFR 809.10(b)(12)) 

Submission states that the device: (one of the below must be checked)
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

is an in vitro diagnostic device.

is not an in vitro diagnostic device.
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5) Is there a pending PMA for the same device with the same indications for use?   

If yes, consult division management and the CDRH 510(k) Program Director or appropriate CBER staff to determine 
the appropriate action.

Comments?

6) If clinical studies have been submitted, is the submitter the subject of an Application Integrity Policy (AIP)?   

If yes, consult with the CDRH Office of Compliance/Division of Bioresearch Monitoring (OC/DBM - BIMO) or CBER 
Office of Compliance and Biologics Quality/Division of Inspections and Surveillance/Bioresearch Monitoring Branch 
(OCBQ/DIS/BMB) to determine the appropriate action.  Check on web at http://www.fda.gov/ICECI/
EnforcementActions/ApplicationIntegrityPolicy/ucm134453.htm 

Comments?

If the answer to 1 or 2 appears to be "No," then stop review of the 510(k) and issue the "Original Jurisdictional Product" letter.  
If the answer to 3a or 3b appears to be "No," then stop the review and contact the CDRH Jurisdictional Officer or CBER Office of Jurisdiction Liaison. 
If the answer to 4 is "No," the lead reviewer should consult division management and other Center resources to determine the appropriate action.  
If the answer to 5 is "Yes," then stop review of the 510(k), contact the CDRH 510(k) Staff and PMA Staff, or appropriate CBER staff.  
If the answer to 6 is "Yes," then contact CDRH/OC/DBM-BIMO or CBER/OCBQ/DIS/BMB, provide a summary of the discussion with the BIMO Staff, and indicate BIMO's 
recommendation/action. 
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Organizational Elements 
  

Failure to include these items alone generally should not result in an RTA designation.

Yes No

1)  Submission contains a Table of Contents

2)  Each section is labeled (e.g., headings or tabs designating Device Description section, Labeling section, etc.)

3)  All pages of the submission are numbered. 

4)  Type of 510(k) is identified (i.e., traditional, abbreviated, or special)

Comments? originally identified as a special 510(k), this file was converted to a traditional 510(k)
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

A. Administrative

1) All content used to support the submission is written in English (including translations of test 
reports, literature articles, etc.)

2) Submission identifies the following (such as in CDRH Premarket Review Submission Cover Sheet 
(Form 3514) or 510(k) cover letter):

 a) Device trade name or proprietary name

 b) Device common name

 c) Device class and panel or 
Classification regulation or 
Statement that device has not been classified with rationale for that conclusion

3) Submission contains Indications for Use Statement with Rx and/or OTC designation (see also 21 
CFR 801.109). 

4) Submission contains 510(k) Summary or 510(k) Statement

 a) Summary contains all elements per 21 CFR 807.92 (See also 510(k) Summary Checklist)

 b) Statement contains all elements per 21 CFR 807.93

5) Submission contains Truthful and Accuracy Statement per 21 CFR 807.87(k) See recommended format.

6) Submission contains Class III Summary and Certification. See recommended content  

7) Submission contains clinical data

8) If submission references use of a national or international standard as part of demonstration of 
substantial equivalence, submission contains Standards Data Report for 510(k)s (Form 3654) or 
includes detailed information about how and the extent to which the standard has been 
followed. 

9) The submission identifies prior submissions for the same device for which FDA provided 
feedback related to the data or information needed to support substantial equivalence (e.g., 
submission numbers for Pre-Submission, IDE, prior not substantially equivalent (NSE) 
determination, prior 510(k) that was deleted or withdrawn) or states that there were no prior 
submissions for the subject device.  

 a) If there were prior submissions, the submitter has identified where in the current 
submission any issues related to a determination of substantial equivalence outlined in 
prior communications are addressed. For additional information regarding the Pre-
Submission process, please refer to the Draft Guidance “Medical Devices: The Pre-
Submission Program and Meetings with FDA Staff.”  Once finalized, this guidance will 
represent the Agency's current thinking on this topic.

Comments? there is no reference to a previous submission or a statement that there was no previous 
submission related to this device.

B. Device Description

10)
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

 a) If there are requirements regarding the device description, such as special controls, in a 
device-specific regulation that are applicable to the device, the submission includes 
device description information to establish that the submitter has followed the device-
specific requirement. 

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes device description information to 
establish that the submitter has addressed the recommendations or otherwise has met 
the applicable statutory or regulatory criteria through an alternative approach. 

11) Descriptive information is present and consistent within the submission (e.g., the device 
description section is consistent with the device description in the labeling), including:

 a) A description of the principle of operation and mechanism of action for achieving the 
intended effect.

 b) A description of proposed conditions of use, such as surgical technique for implants; 
anatomical location of use; user interface; how the device interacts with other devices; 
and/or how the device interacts with the patient.

 c) A list and description of each device for which clearance is requested. 

12) Submission contains representative engineering drawing(s), schematics, illustrations and/or 
figures of the device that are clear,  legible, labeled, and include dimensions.

13) If device is intended to be marketed with multiple components, accessories, and/or as part of a 
system

 a) Submission includes a list of all components and accessories to be marketed with the 
subject device.

 b) Submission includes a description (as detailed in item 11(a) and (b) and 12 above) of 
each component or accessory. 

 c) A 510(k) number is provided for each component or accessory that received a prior 
510(k) clearance.

Comments? the 510(k) number for the accessory devices are not provided.

C. Substantial Equivalence Discussion

14) Submitter has identified a predicate device.

 a) Predicate's 510(k) number, trade name, and model number (if applicable) provided. 

For predicates that are preamendments devices, information is provided to document 
preamendments status. Information regarding documenting preamendment status is 
available online. 

 b) The identified predicate(s) is consistent throughout the submission (i.e., the predicate(s) 
identified in the Substantial Equivalence section is the same as that listed in the 510(k) 
Summary (if applicable) and that used in comparative performance testing.

15) Submission includes a comparison of the following for the predicate(s) and subject device

 a) Indications for Use

 b) Technology, including features, materials, and principles of operation
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

16) Submission includes an analysis of why any differences between the subject device and 
predicate(s) do not render the device NSE (e.g., does not constitute a new intended use; and any 
differences in technological characteristics are accompanied by information that demonstrates 
the device is as safe and effective as the predicate and do not raise different questions of safety 
and effectiveness than the predicate ), affect safety or effectiveness, or raise different questions 
of safety and effectiveness (see section 513(i)(1)(A) of the FD&C Act and 21 CFR 807.87(f))

D. Proposed Labeling (see also 21 CFR part 801)

If in vitro diagnostic (IVD) device, criteria 17, 18, & 19 may be omitted. 

17) Submission includes proposed package labels and labeling (e.g., instructions for use, package 
insert, operator's manual) that include a description of the device, its intended use, and the 
directions for use. 

 a) Indications for use are stated in labeling  and are identical to Indications for Use form 
and 510(k) Summary  (if 510(k) Summary provided).

 b) Submission includes directions for use that 

 - include statements of all conditions, purposes or uses for which the device is intended 
(e.g., hazards, warnings, precautions, contraindications) AND 

 - includes directions for layperson (see 21 CFR 801.5) OR submission states that device 
qualifies for exemption per 21 CFR 801 Subpart D

18) If indicated for prescription use, labeling includes the prescription use statement (see 21 CFR 
801.109(b)(1)) or “Rx only” symbol [See also Alternative to Certain Prescription Device Labeling 
Requirements] 

19) General labeling provisions

 a) Labeling includes name and place of business of the manufacturer, packer, or distributor 
(21 CFR 801.1).

 b) Labeling includes device common or usual name. (21 CFR 801.61)

20) 

 a) If there are requirements regarding labeling, such as special controls, in a device-specific 
regulation that are applicable to the device, the submission includes labeling to 
establish that the submitter has followed the device-specific requirement.

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes labeling to establish that the 
submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

 c) If there is a special controls document applicable to the device, the submission includes 
labeling to establish that the submitter has complied with the particular mitigation 
measures set forth in the special controls document or uses alternative mitigation 
measures but provides a rationale to demonstrate that those alternative measures 
identified by the firm will provide at least an equivalent assurance of safety and 
effectiveness.

21) If the device is an in vitro diagnostic device, provided labeling includes all applicable 
information required per 21 CFR 809.10. 
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

E. Sterilization

If IVD device and sterilization is not applicable, select "N/A" and criteria below will be omitted from 
checklist.

Submission states that the device and/or accessories are: (one of the below must be checked)

provided sterile

provided non-sterile but sterilized by the end user

non-sterile when used

Information regarding the sterility status of the device is not provided.

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination.

22) Assessment of the need for sterilization information

 a) Identification of device, and/or accessories, and/or components that are provided sterile.

 b) Identification of device, and/or accessories, and/or components that are end user 
sterilized. 

 c) Identification of device, and/or accessories, and/or components that are reusable and 
cleaning /disinfection instructions are provided.

23) If the device, and/or accessory, and/or a component is provided sterile:

 a) Sterilization method is stated for each component (including parameters such as dry 
time for steam sterilization, radiation dose, etc.).

 b) A description of method to validate the sterilization parameters (e.g., half-cycle method 
and full citation of FDA-recognized standard, including date) is provided for each 
proposed sterilization method. Note, the sterilization validation report is not required.

 c) For devices sterilized using chemical sterilants such as ethylene oxide (EO) and hydrogen 
peroxide, submission states maximum levels of sterilant residuals remaining on the 
device and sterilant residual limits.

 d) Submission includes description of packaging and packaging contents (e.g., if multiple 
devices are included within the same package, Tyvek packaging, etc.)   

 e) Sterility Assurance Level (SAL) is stated.

24) If the device, and/or accessory, and/or a component is end user sterilized:

 a) Sterilization method is stated for each component (including parameters such as dry 
time for steam sterilization, radiation dose, etc.).

 b) A description of method to validate the sterilization parameters (e.g., half-cycle method 
and full citation of FDA-recognized standard, including date) is provided for each 
proposed sterilization method. Note, the sterilization validation report is not required.  

 c) Submission includes description of packaging and packaging contents (e.g., if multiple 
devices are included within the same package, Tyvek packaging, etc.).   
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

 d) Submission includes sterilization instructions for end user.

25) 

 a) If there are requirements regarding sterility, such as special controls, in a device-specific 
regulation that are applicable to the device, the submission includes sterility 
information to establish that the submitter has followed the device-specific 
requirement. 

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes sterility information to establish that 
the submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach.

 c) If there is a special controls document applicable to the device, the submission includes 
sterility information to establish that the submitter has complied with the particular 
mitigation measures set forth in the special controls document or uses alternative 
mitigation measures but provides a rationale to demonstrate that those alternative 
measures identified by the firm will provide at least an equivalent assurance of safety 
and effectiveness.

F. Shelf Life

26) Proposed shelf life/expiration date stated

27) For sterile device, submission includes summary of methods used to establish that device will 
remain sterile through the proposed shelf life or a rationale for why testing to establish shelf life 
is not applicable.

28) Submission includes summary of methods used to establish that device performance is not 
adversely affected by aging or includes a rationale for why the storage conditions are not 
expected to affect device safety or effectiveness.

G. Biocompatibility

If IVD device, select "N/A" and the below criteria will be omitted from checklist.

Submission states that there: (one of the below must be checked)

are direct or indirect (e.g., through fluid infusion) patient-contacting components.

are no direct or indirect (e.g., through fluid infusion) patient-contacting components.

Information regarding the patient contact status of the device is not provided.

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination.

29) Submission includes list of patient-contacting device components and associated materials of 
construction, including identification of color additives, if present 

30) Submission identifies contact classification (e.g., surface-contacting, less then 24 hour duration, 
etc.)
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

31) Biocompatibility assessment of patient-contacting components  

Submission includes: 

Test protocol (including identification and description of test article), methods, pass/fail criteria, 
and results provided for each completed test, OR  

a statement that biocompatibility testing is not needed with a rationale (e.g., materials and 
manufacturing/processing are identical to the predicate). 

H. Software

Submission states that the device: (one of the below must be checked)

does contain software/firmware.

does not contain software/firmware.

Information regarding whether the device contains software is not provided.

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination.

32) Submission includes a statement of software level of concern and rationale for the software 
level of concern.

33) All applicable software  documentation provided based on level of concern identified by the 
submitter, as described in Guidance for the Content of Premarket Submissions for Software 
Contained in Medical Devices, or the submitter has provided an alternative approach with a 
rationale.

I. EMC and Electrical Safety

Submission states that the device: (one of the below must be checked)

does require EMC and Electrical Safety evaluation.

does not require EMC and Electrical Safety evaluation.

Information regarding whether the device requires EMC and Electrical Safety evaluation is not provided.

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination.

34) Submission includes evaluation of electrical safety (e.g., per IEC 60601-1, or equivalent FDA-
recognized standard, and if applicable,  the device-specific standard),  

OR  

submission includes electrical safety evaluation using methods or standards that are not FDA-
recognized and submission includes information to establish that the submitter has otherwise 
met the applicable statutory or regulatory criteria through this alternative approach (i.e., the 
submitter has identified alternate methods or standards with a rationale).  
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

35) Submission includes evaluation of electromagnetic compatibility (e.g., per IEC 60601-1-2 or 
equivalent FDA-recognized standard and if applicable, the device-specific standard) 

OR 

submission includes electromagnetic compatibility evaluation using methods or standards that 
are not FDA-recognized and submission includes information to establish that the submitter has 
otherwise met the applicable statutory or regulatory criteria through this alternative approach 
(i.e., the submitter has identified alternate methods or standards with a rationale).  

J. Performance Data - General 
If IVD device, select "N/A" and the below criteria will be omitted from checklist. Performance data 
criteria relating to IVD devices will be addressed in Section K.

36) Full test report is provided for each completed test. A full test report includes: objective of the 
test, description of the test methods and procedures, study endpoint(s), pre-defined pass/fail 
criteria, results summary, conclusions, and an explanation of how the data generated from the 
test supports a finding of substantial equivalence.

37)

 a) If there are requirements regarding performance data, such as special controls, in a 
device-specific regulation that are applicable to the device, the submission includes 
performance data to establish that the submitter has followed the device-specific 
requirement. 

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes performance data to establish that the 
submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

 c) If there is a special controls document applicable to the device, the submission includes 
performance data to establish that the submitter has complied with the particular 
mitigation measures set forth in the special controls document or uses alternative 
mitigation measures but provides a rationale to demonstrate that those alternative 
measures identified by the firm will provide at least an equivalent assurance of safety 
and effectiveness. 

38) If literature is referenced in the submission, submission includes:

39) For each completed nonclinical (i.e., animal) study conducted

K. Performance Characteristics - In Vitro Diagnostic Devices Only  
(Also see 21 CFR 809.10(b)(12)) 

Submission states that the device: (one of the below must be checked)

is an in vitro diagnostic device.

is not an in vitro diagnostic device.

40) Submission includes the following studies, as appropriate for the device type, including 
associated protocol descriptions, study results and line data:

 a) Precision/reproducibility
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Elements of a Complete Submission (RTA Items) 

(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed.

Check "Yes" if item is present, "N/A" if it is not needed and "No" if it is not included but needed.  
- Any “No” answer will result in a “Refuse to Accept” decision. 
- Each element on the checklist should be addressed within the submission. An applicant may 
provide a rationale for omission for any criteria that are deemed not applicable. If a rationale is 
provided, the criteria is considered Present (Yes). An assessment of the rationale will be considered 
during the review of the submission. 

Yes No N/A Comment

 b) Accuracy(includes as appropriate linearity; calibrator or assay traceability; calibrator and/
or assay stability protocol and acceptance criteria;  assay cut-off; method comparison or 
comparison to clinical outcome; matrix comparison;  and clinical reference range or 
cutoff.

 c) Sensitivity (detection limits, LoB, LoD,  LoQ where relevant for the device type).

 d) Analytical specificity

41)

 a) If there are requirements regarding performance data, such as special controls, in a 
device-specific regulation that are applicable to the device, the submission includes 
performance data to establish that the submitter has followed the device-specific 
requirement.

 b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes performance data to establish that the 
submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

 c) If there is a special controls document applicable to the device, the submission includes 
performance data to establish that the submitter has complied with the particular 
mitigation measures set forth in the special controls document or uses alternative 
mitigation measures but provides a rationale to demonstrate that those alternative 
measures identified by the firm will provide at least an equivalent assurance of safety 
and effectiveness.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
10903 New Hampshire Avenue
Document Control Center – WO66-G609
Silver Spring, MD  20993-0002

Maquet Cardiovascular
Helder Sousa
Regulatory Affairs Program Manager
45 Barbour Pond Drive
Wayne, NJ 07470

Re: K133598
Trade/Device Name: CARDIOHELP System, Model CARDIOHELP-i
Regulation Number: 21 CFR 870.4220
Regulation Name: Cardiopulmonary Support System
Regulatory Class: Class II
Product Code: DTQ
Dated:  April 16, 2014
Received:  April 17, 2014

Dear Mr. Sousa:

We have reviewed your Section 510(k) premarket notification of intent to market the device 
referenced above and have determined the device is substantially equivalent (for the indications 
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate 
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to 
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug, 
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA). 
You may, therefore, market the device, subject to the general controls provisions of the Act.  
The general controls provisions of the Act include requirements for annual registration, listing of 
devices, good manufacturing practice, labeling, and prohibitions against misbranding and 
adulteration.  Please note:  CDRH does not evaluate information related to contract liability 
warranties.  We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it 
may be subject to additional controls.  Existing major regulations affecting your device can be 
found in the Code of Federal Regulations, Title 21, Parts 800 to 898.  In addition, FDA may 
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean 
that FDA has made a determination that your device complies with other requirements of the Act 
or any Federal statutes and regulations administered by other Federal agencies.  You must 
comply with all the Act’s requirements, including, but not limited to: registration and listing (21 
CFR Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical 
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set 

May 21, 2014
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device must be conducted in accordance with the investigational device exemption (IDE) 
regulations (21 CFR 812). 

In accordance with 21 CFR 807.87(l), FDA may consider a 510(k) to be withdrawn if the 
submitter fails to provide additional information within 30 days of an Additional Information 
(AI) request. FDA generally permits submitters additional time to respond to such requests. 
FDA intends to automatically grant a maximum of 180 calendar days from the date of the AI 
request, even if the submitter has not requested an extension. Therefore, submitters are no 
longer required to submit written requests for extension. However, you should be aware that 
FDA intends to issue a notice of withdrawal under 21 CFR 807.87(l) if FDA does not receive, 
in a submission to the appropriate Document Control Center, a complete response to all of the 
deficiencies in this AI request within 180 calendar days of the date of this request.  If you then 
wish to resubmit this 510(k) notification, a new number will be assigned and your submission 
will be considered a new premarket notification submission. 

For further information regarding how various FDA and industry actions that may be taken on 
510(k)s should affect the review clock for purposes of meeting the Medical Device User Fee 
Amendments of 2012 (MDUFA III), to the Federal Food, Drug, and Cosmetic Act, you may 
refer to our guidance document entitled "Guidance for Industry and Food and Drug 
Administration Staff   FDA and Industry Actions on Premarket Notification (510(k)) 
Submissions: Effect on FDA Review Clock and Goals". You may review this document at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm
089735.htm.
The requested information should reference your above 510(k) number and should be 
submitted in duplicate to: 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Control Center – WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD  20993-0002 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 of the Food 
and Drug Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an 
electronic copy (eCopy) for certain types of submissions.  An eCopy is an exact duplicate of a 
paper submission, created and submitted on a CD, DVD, or other electronic media, 
accompanied by a signed cover letter and the complete original paper submission.  This 
authorization applies to the original, amendments, supplements, and reports, as applicable, for 
your submission type. 

For more information about FDA's new eCopy program, including the new technical standards 
for an eCopy, refer to the guidance document, "eCopy Program for Medical Device 
Submissions" at 
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu
ments/UCM313794.pdf.  In addition, we strongly encourage you to visit FDA's eSubmitter 
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