
   

   

  

    
   

   
  

  
    

     
    

    

    
      
    

 

         

    

  
 

    

            
            

            
            

             
           

             
           

     

      

            
             
                  

     



  
 

   
   

     

           
         
   

    
 

   

                 
           

          
          

            
          

       
    

     
     

   
  

       
      

      
       
                     

                  
                    
                    
                    
                    

      
      
      

     
     
     

         

   
   

   
      

   
    

          
     

  
       

           



  
 

   
        

   
 

         

  

           
          

          
         

        
            

            

              
          
           

    

  
          

        
         

        
  

           
       

  
         

  

      
     

        
       

 

            
      

      
     

     



  
 

   
   

  
  

 

       
      

    
      

      

          
         

    

            

  

             
              

            
           

             
                

           
             
                 

           
             

              

           
             

           
             

          
           

          
   

      

          
          

           
            



        

   
   

   

  

  
    

    
  

  

 
      

    
   
    

  
   

   

   

              
            

             
               

              
              

              

             
         

           
             

               
              

                 
         

             

               

            
               



    

             
           

               
            

                
            

           
   

          
             

     
    

      

             
           

         

 

   
     

  
   

   
     



   
 

 
   

   
                   
                         
     

        

               

             

   
         

   
         



            
            

                 
               
               

          
     

   
    

    

                  
        

       





















 
 
 
 
May 24, 2013 
 
 
VIA FEDERAL EXPRESS 
Document Mail Center WO66-G609 
Center for Devices and Radiological Health 
Food and Drug Administration 
10903 New Hampshire Avenue 
Silver Spring, Maryland  20993-0002 
 
Re: 510(k) Premarket Notification (Traditional) 
 Flexible Collagen Nerve Cuff 
 
Dear Sir or Madam: 
 
Pursuant to 21 CFR Part 807, Subpart E, Premarket Notification Procedures, Section 807.81, 
Collagen Matrix, Inc. is submitting this 510(k) Premarket Notification for its Flexible 
Collagen Nerve Cuff.  Collagen Matrix has determined that Flexible Collagen Nerve Cuff is 
substantially equivalent to its current legally marketed Collagen Nerve Cuff and intends to 
manufacture and market the device. 
 
The above-referenced device was originally cleared under 510(k) number K012814.  The 
reason for this submission is to expand the Indications for Use of the device. 
 
This submission includes an electronic copy of the 510(k) as per the FDA’s web instructions.  
The electronic copy is an exact duplicate of the paper copy. 
 
Trade Name or Proprietary Name: Flexible Collagen Nerve Cuff  

 
Common or Usual Name: Nerve Cuff 

 
Device Classification Name: 
Regulation Number: 
Product Code: 

Nerve cuff 
882.5275 
JXI 

Device Class: Class II 
 

Name and Address of 
Manufacturer: 
 

Collagen Matrix, Inc. 
15 Thornton Road 
Oakland, New Jersey 07436 
 

Establishment Registration No.: 2249852 
 
 
 



Food and Drug Administration – Page 2 of 2 

Name, Address, and Telephone 
Number of Contact Person: 

Peggy Hansen, RAC 
Vice President, Clinical, Regulatory, QA, and 
Marketing 
Collagen Matrix, Inc. 
15 Thornton Road 
Oakland, New Jersey 07436 
Tel: (201) 405-1477, ext. 304 
Fax: (201) 405-1355 
E-mail: phansen@collagenmatrix.com 

 
 
If you have any questions, please do not hesitate to contact me. 
 
Sincerely, 
 
 
Peggy Hansen, RAC 
Vice President, Clinical, Regulatory, Quality Assurance, and Marketing 
 
 
Enclosures (submitted in duplicate – 1 paper copy and 1 electronic copy) 



Indications for Use 
 
 
 
 
510(k) Number (if known):    
 
Device Name:  Flexible Collagen Nerve Cuff   
  
 
Indications for Use: 
 
 
Flexible Collagen Nerve Cuff is used for the management of peripheral nerve injuries in 
discontinuities where gap closure can be achieved by flexion of the extremity (e.g., to 
prevent ingrowth of scar tissue) or at the end of the nerve to prevent the formation of 
neuroma. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prescription Use   X   AND/OR  Over-The-Counter Use   
(Part 21 CFR 801 Subpart D)     (21 CFR 807 Subpart C) 
   
(PLEASE DO NOT WRITE BELOW THIS LINE – CONTINUE ON ANOTHER PAGE IF 
NEEDED) 
 
 

 
Concurrence of CDRH, Office of Device Evaluation (ODE) 

 
 
 
 
 
 
 

 Page 1 of   1   



510(k) SUMMARY 
 

 
1. Applicant Information 

 
Applicant Name: Collagen Matrix, Inc. 

 Address: 15 Thornton Road 
 Oakland, New Jersey 07436 
 Telephone: (201) 405-1477 
 Fax: (201) 405-1355 
 Contact Person: Peggy Hansen, RAC 
 VP, Clinical, Regulatory, QA, and Marketing 
 Date Prepared: May 7, 2013 
 
2. Name of the Device 

 
Device Common Name: Nerve Cuff 

 Device Trade Name:  Flexible Collagen Nerve Cuff 
 Device Classification Name: Nerve cuff 
  882.5275 
  JXI 

  Class II 
 
3. Legally Marketed Devices to Which Substantial Equivalence is Claimed 

 
Predicate Device(s): Collagen Nerve Cuff 
 K012814 
   

4. Description of the Device 
 

Flexible Collagen Nerve Cuff is a resorbable, flexible type I collagen tubular matrix 
that provides both an encasement for peripheral nerve injuries as well as protection 
of the neural environment.  Flexible Collagen Nerve Cuff is designed to be an 
interface between the nerve and the surrounding tissue (e.g., to prevent ingrowth of 
scar tissue).  When placed at the terminal end of a nerve, the Flexible Collagen 
Nerve Cuff is designed to prevent formation of neuroma.  When hydrated, Flexible 
Collagen Nerve Cuff is a flexible collagen conduit where the crimped walls provide a 
kink-resistant property to the tube. It is supplied sterile, non-pyrogenic, in various 
sizes and for single use only. 

 
5. Intended Use 
 

Flexible Collagen Nerve Cuff is used for the management of peripheral nerve injuries 
in discontinuities where gap closure can be achieved by flexion of the extremity (e.g., 
to prevent ingrowth of scar tissue) or at the end of the nerve to prevent the formation 
of neuroma. 
 
 
 
 

 



Collagen Matrix, Inc. 
510(k) Summary 
Flexible Collagen Nerve Cuff 
 
6. Summary/Comparison of Technical Characteristics 
 

Flexible Collagen Nerve Cuff is the identical product to the Company’s currently 
marketed Neuroflex™ Collagen Nerve Cuff.  The 510(k) premarket notification was 
submitted for expanded indications.   
 
Nonclinical Tests Submitted 
 
The substantial equivalence of the Flexible Collagen Nerve Cuff and its predicate 
device was demonstrated based on an evaluation of the expanded indications. 
 
In vitro characterization studies included evaluation of physical properties such as 
suture strength, kink resistance, and an evaluation of physicochemical properties 
such as product permeability and hydrothermal transition temperature.  The 
characterization test results of the subject device were equivalent to those of the 
predicate device, given that there has been no change to the device itself. 
 
The Flexible Collagen Nerve Cuff material was evaluated in a number of in vitro and 
in vivo tests to assess its safety/biocompatibility.  The representative product passed 
all applicable FDA Blue Book Memorandum G95-1and ISO 10993-1 testing for the 
biological evaluation of medical devices.   
 
Viral inactivation studies were performed to ensure the viral safety of the product. 

 
 Clinical Test Submitted 
  
 A clinical study was submitted that evaluated the use of the Flexible Collagen Nerve 

Cuff in the management of painful neuromas of the foot and ankle. 
 
 Conclusions Drawn from Non-clinical and Clinical Studies 
 

The results of the material evaluation, in vitro product characterization studies, 
biocompatibility studies, animal and clinical studies show that the Flexible Collagen 
Nerve Cuff is safe and substantially equivalent to the predicate device.  The 
expanded indication for use does not affect the safety and performance of the 
device. 
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6. TRUTHFUL AND ACCURACY STATEMENT 
 
 
I certify that, in my capacity as Vice President, Clinical, Regulatory, Quality Assurance, 
and Marketing and Chief Regulatory Officer of Collagen Matrix, Inc., I believe to the best 
of my knowledge, that all data and information submitted in the Premarket Notification 
are truthful and accurate and that no material fact has been omitted. 
 
 
 
 
        
Peggy Hansen, RAC 
Vice President, Clinical, Regulatory, Quality Assurance,  
and Marketing 
Chief Regulatory Officer 
 
 
        
Date 
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7. CLASS III SUMMARY AND CERTIFICATION 
 
 
Class III Summary and Certification is not applicable to this device. 
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8. FINANCIAL CERTIFICATION OR DISCLOSURE 
STATEMENT 

 
 
No financial support was provided by Collagen Matrix, Inc. for the clinical data presented 
in this submission. 
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9. DECLARATIONS OF CONFORMITY AND SUMMARY 
REPORTS 

 
 
9.1 Sterilization 
 

Sterilization is conducted in accordance with ISO 11137 Sterilization of Health 
Care Products – Requirements for Validation and Routine Control – Radiation 
Sterilization, and ISO 11737 Sterilization of Medical Devices - Microbiological 
Method - Determination of the population of microorganisms on products. 

 
9.2 Biocompatibility 
 

The biocompatibility of the finished product was tested according to ISO 10993 
Biological Evaluation of Medical Devices. 
 

9.3 Animal Tissue Control 
 
The bovine tendon animal tissue is controlled in accordance with the following 
ISO standards: 
 
• ISO 22442-1 Animal Tissues and Their Derivatives Utilized in the 

Manufacture of Medical Devices – Part 1 Analysis and Risk Management 
 
• ISO 22442-2 Animal Tissues and Their Derivatives Utilized in the 

Manufacture of Medical Devices – Part 2 Controls on Sourcing, Collection, 
and Handling 

 
• ISO 22442-3 Animal Tissues and Their Derivatives Utilized in the 

Manufacture of Medical Devices – Part 3 Validation of the Elimination and/or 
Inactivation of Viruses and Transmissible Agents 

 
9.4 Packaging 
 
 Selection, qualification, validation of packaging were conducted in accordance 

with ISO 11607 Packaging for Terminally Sterilized Medical Devices - 
Requirements for Materials, Sterile Barrier Systems, and Packaging Systems. 

 
 
Standards Data Reports (Form FDA 3654) for the above-referenced standards are 
included in Appendix 9-A. 
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10. EXECUTIVE SUMMARY 
 
 
10.1 Brief Description of Device 
 
Flexible Collagen Nerve Cuff is a resorbable, flexible type I collagen tubular matrix that 
provides both an encasement for peripheral nerve injuries as well as protection of the 
neural environment.  Flexible Collagen Nerve Cuff is designed to be an interface 
between the nerve and the surrounding tissue (e.g., to prevent ingrowth of scar tissue).  
When placed at the terminal end of a nerve, the Flexible Collagen Nerve Cuff is 
designed to prevent formation of neuromas.  When hydrated, Flexible Collagen Nerve 
Cuff is a flexible collagen conduit where the crimped walls provide a kink-resistant 
property to the tube. It is supplied sterile, non-pyrogenic, in various sizes and for single 
use only. 
 
10.2 Design Philosophy 
 
The Flexible Collagen Nerve Cuff device manufactured by Collagen Matrix was 
originally cleared under 510(k) number K012814.  Since the product’s launch in 2004, 

 have been sold for use in peripheral nerve repair.  Stryker 
Orthopaedics (Mahwah, NJ) is the current distributor of the product worldwide. 
 

(b)
(4)Trad

  
 

(b)(4)Trade Secret 
Process 

(b)(4)Trade Secret Process 
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11. DEVICE DESCRIPTION 
 
 
11.1 Description 
 
Flexible Collagen Nerve Cuff is a resorbable, flexible type I collagen tubular matrix that 
provides both an encasement for peripheral nerve injuries as well as protection of the 
neural environment.  Flexible Collagen Nerve Cuff is designed to be an interface 
between the nerve and the surrounding tissue (e.g., to prevent ingrowth of scar tissue).  
When placed at the terminal end of a nerve, the Flexible Collagen Nerve Cuff is 
designed to prevent formation of neuromas.  When hydrated, Flexible Collagen Nerve 
Cuff is a flexible collagen conduit where the crimped walls provide a kink-resistant 
property to the tube. It is supplied sterile, non-pyrogenic, in various sizes and for single 
use only. 
 

  
 
 

11.2 Intended Use 
 
Flexible Collagen Nerve Cuff is used for the management of peripheral nerve injuries in 
discontinuities where gap closure can be achieved by flexion of the extremity (e.g., to 
prevent ingrowth of scar tissue) or at the end of the nerve to prevent the formation of 
neuroma. 
 
11.3 Materials 

(b)(4)Trade Secret Process 
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(b)(4)Trade Secret Process - Product Specs 
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(b)(4)Trade Secret Process - Product Specs 
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(b)(4)Trade Secret Process - Product Specs 
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 11.5.1 Process Flowchart 

 
 

(b)(4)Trade Secret Process - Product Specs 
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11.5.2 Description of Manufacturing Process 

 
 

(b)(4)Trade Secret Process - Product Specs 
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12. SUBSTANTIAL EQUIVALENCE DISCUSSION 
 
 
12.1 Predicate Device 
 
Based on extensive material characterization testing, Collagen Matrix has demonstrated 
that its Flexible Collagen Nerve Cuff is substantially equivalent to the following predicate 
devices:  
  
 Collagen Nerve Cuff (Neuroflex™), K012814 
 Collagen Matrix, Inc., Oakland, NJ 
 

12.2 Substantial Equivalence Comparison Table 
 
The Substantial Equivalence Comparison Table is presented on the following page 
(Table 12-1).  As the table shows, the technological characteristics of the Flexible 
Collagen Nerve Cuff of this submission are substantially equivalent to the predicate 
device referenced above. 

(b)(4)Trade Secret Process 

(b)(4)Trade Secret Process 



   
     

   

Table 12-1.  Substantial Equivalence Comparison Chart with Comparative Data* 
Parameter Flexible Collagen Nerve Cuff 

(This submission) 
Collagen Nerve Cuff 

K012814 
Indications for Use Intended for use in the management of 

peripheral nerve injuries in 
discontinuities where gap closure can 
be achieved by flexion of the extremity 
(e.g., to prevent ingrowth of scar 
tissue) or at the end of the nerve to 
prevent the formation of neuroma. 
 

Intended for use in the repair of 
peripheral nerve discontinuities where 
gap closure can be achieved by flexion 
of the extremity. 

Material Type I collagen 
 

Type I collagen 

Source 
 

Bovine tendon Bovine tendon 

Form 
 

Tubular matrix Tubular matrix 

Color 
 

White to off-white White to off-white 

Sizes 2 mm ID x 2.5 cm length 
2.5 mm ID x 2.5 cm length 
3 mm ID x 2.5 cm length 
4 mm ID x 2.5 cm length 
5 mm ID x 2.5 cm length 
6 mm ID x 2.5 cm length 
 

2 mm ID x 2.5 cm length 
2.5 mm ID x 2.5 cm length 
3 mm ID x 2.5 cm length 
4 mm ID x 2.5 cm length 
5 mm ID x 2.5 cm length 
6 mm ID x 2.5 cm length 

Resorbable 
 

Yes Yes 

Crosslinked Yes Yes 
 

Biocompatibility 
 

Biocompatible Biocompatible 

Sterility 
 

Sterile, SAL 10-6
 

Gamma irradiation 
Sterile, SAL 10-6

 
Gamma irradiation 

(b)(4)Trade Secret Process 

(b)(4)Trade Secret Process 

(b)(4)Trade Secret Process 



   
     

   

Parameter Flexible Collagen Nerve Cuff 
(This submission) 

Collagen Nerve Cuff 
K012814 

Pyrogenicity  
 

Non-pyrogenic 
Endotoxin ≤ 0.5 EU/ml 
 

Non-pyrogenic 
Endotoxin ≤ 0.5 EU/ml 
 

Single Use/Reuse 
 

Single use only Single use only 

Packaging 
 

Double peel package Double peel package 

Shelf Life 

*Based on information from Company brochures, 510(k) Summaries of Safety and Effectiveness, literature, 
and in-house testing. 

(b)(4)Trade Secret Process 
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12.3.1 Description of Substantial Equivalence Flowchart Decisions 
 
Does the new device have same indication statement? 
 
No.  The indications for use statement for the Flexible Collagen Nerve Cuff 
subject device includes an additional indication for minimizing neuroma formation 
(see Table 12-1). 
 
New device has same intended use and may be substantially equivalent. 
 
Yes.  The overall intended use of the subject device and it predicates are the 
same, which is to provide a protective environment for the healing and repair of 
injured peripheral nerves.  
 
Does the new device have same technological characteristics, e.g., design, 
materials, etc.? 
 
Yes.  The Flexible Collagen Nerve Cuff subject device is identical to the Collagen 
Nerve Cuff predicate device. 
 
Are the descriptive characteristics precise enough to show equivalence? 
 
No.  While the Flexible Collagen Nerve Cuff subject device is identical to the 
Collagen Nerve Cuff predicate device, the extension in the indications for use 
statement to prevent neuromas should be demonstrated with performance data.    
 
Are performance data available to assess equivalence? 
 
Yes.  The primary performance data presented are the retrospective clinical 
study of 50 patients treated with the Flexible Collagen Nerve Cuff for prevention 
of neuroma formation at nerve ends.  This data was also compared with other 
treatment techniques published in literature; nerve resection only and nerve 
resection and transposition. 
 
Performance data demonstrate equivalence? 
 
Yes.  The results of the comparative testing and performance testing 
demonstrate that the Flexible Collagen Nerve Cuff is substantially equivalent to 
its predicate device and that the extension of indications for use does not impact 
safety or performance of the device. 



  CONFIDENTIAL 
  Collagen Matrix, Inc. 

 41 

12.4 Detailed Comparison of Products 
 
The overall product comparisons were presented in the table above.  In this section, a 
detailed comparison of the key difference between the candidate product and the 
predicate products will be discussed: 
 
• Flexible Collagen Nerve Cuff - SUBJECT DEVICE  

In this section, we will review the addition of the indication for use and its impact on the 
devices substantial equivalence to its predicate. 
 

Parameter Flexible Collagen Nerve Cuff 
(This submission) 

Collagen Nerve Cuff 
K012814 

Indications for 
Use 

Intended for used for the 
management of peripheral nerve 
injuries in discontinuities where gap 
closure can be achieved by flexion of 
the extremity (e.g., to prevent 
ingrowth of scar tissue) or at the end 
of the nerve to prevent the formation 
of neuroma. 

Intended for use in the repair of 
peripheral nerve discontinuities 
where gap closure can be achieved 
by flexion of the extremity. 

 

The objective of the substantial equivalence comparison is to provide evidence that the 
difference in the subject device and predicate device does not adversely impact the 
safety and performance of the subject device, thereby demonstrating “substantial 
equivalence.” 
 
A review of the verification activities associated with the risk analysis was performed. 
 
Table 12-2.  Verification Activities Associated with the Risk Analysis 

Device 
Modification 
in Indications 

for Use 

Risk Verification Activity Acceptance 
Criteria 

Results of 
Verification 

(b)(4)Trade Secret Process 

(b)(4)Trade Secret Process 

(b)(4)Trade Secret Process 
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Device 
Modification 
in Indications 

for Use 

Risk Verification Activity Acceptance 
Criteria 

Results of 
Verification 

 
 
12.5 Conclusions of Comparative Analysis 
 
The only difference in the subject device and the predicate device is the extension of the 
indications for use to include placement of the Flexible Collagen Nerve Cuff at the end of 
the injured nerve, in addition to the existing indication for use in bridging a nerve gap.  A 
risk analysis was performed verifying that the extension of the indications for use does 
not add additional clinical risk nor change the risk to benefit ratio of the subject device. 
  
 

(b)(4)Trade Secret Process 
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13. PROPOSED LABELING 
 
The proposed product label and instructions for use of Flexible Collage Nerve Cuff are 
provided in this section.  The subject device is currently on the market and distributed 
worldwide by Stryker, Mahwah, NJ with the original indications for use.  The new 
Instructions for Use are included in Appendix 13-A. 
 
 
13.1 Product Unit Label 
 
 
 

 

Outer box label 

Product unit label 

Outer box end tab 
label 



CNC-NIFU, Draft 
 

INSTRUCTIONS FOR USE 

Neuroflex™ Flexible Collagen Nerve Cuff 

Intended Use 
Neuroflex Flexible Collagen Nerve Cuff is used for the management of 
peripheral nerve injuries in discontinuities where gap closure can be 
achieved by flexion of the extremity (e.g., to prevent ingrowth of scar 
tissue) or at the end of the nerve to prevent the formation of neuroma.  
Description 
Neuroflex Flexible Collagen Nerve Cuff is a resorbable, flexible type I 
collagen tubular matrix that provides both an encasement for 
peripheral nerve injuries as well as protection of the neural 
environment.  Neuroflex Flexible Collagen Nerve Cuff is designed to be 
an interface between the nerve and the surrounding tissue (e.g., to 
prevent ingrowth of scar tissue).  When placed at the terminal end of a 
nerve, the Neuroflex Flexible Collagen Nerve Cuff is designed to 
prevent formation of neuromas.  When hydrated, Neuroflex Flexible 
Collagen Nerve Cuff is a flexible collagen conduit where the crimped 
walls provide a kink-resistant property to the tube. It is supplied sterile, 
non-pyrogenic, in various sizes and for single use only. 
Contraindications 
Neuroflex Flexible Collagen Nerve Cuff is contraindicated in patients 
who have acute infections or have a contaminated wound in the 
immediate area surrounding the peripheral nerve discontinuity and in 
patients with a known history of allergic reactions to collagen and/or 
bovine derived products. 
Warning 
Clinicians should use extra care in screening their patients for any 
known allergies to collagen or bovine-derived products.  
Hypersensitivity reactions have been noted with the use of other 
products containing bovine collagen; therefore, the possibility exists of 
developing a local sensitivity response to the products. 
Precautions 
• Avoid tension of the peripheral nerve to be repaired during the entire 
procedure. 
• Closure of the surgical field by layers is recommended to minimize 
movement and possible dislodging of the entubulated nerve. Excessive 
and uncontrolled movement of the extremity where nerve repair was 
performed must be avoided to prevent possible migration of the device 
and failure of the repair. 
• Neuroflex Flexible Collagen Nerve Cuff products cannot be re-
sterilized or re-used. Open, unused portions of Neuroflex Flexible 
Collagen Nerve Cuff must be discarded.  In vivo stability may be 
adversely affected if re-sterilized. Cross-contamination and infection 
may occur if re-used. 
• Do not use if the product package is damaged or opened. 
Directions for Use 
1. The injured nerve is surgically exposed at the appropriate incision 
site according to standard procedures. 
2. The proximal and distal segments of the injured nerves are resected 
to a minimal point where there is no residual intrafascicular scarring. 
3. The diameter of the nerve is measured and an appropriate size 
Neuroflex Flexible Collagen Nerve Cuff is selected. The internal 
diameter of the chosen nerve implant should be slightly larger than the 
nerve diameter. 
4. The nerve implant is hydrated in sterile physiological saline solution 
for about 5 minutes. Upon hydration, the nerve implant will expand 
approximately 20-30% of its dry length.  
For Gap Closure Applications 
5. After hydration the nerve implant is trimmed accordingly to at least a 
minimum length of 5 mm longer than the measured nerve gap, so that 
both the proximal and distal nerve stumps can be inserted adequately 
into each end of the nerve implant. 
6. Using atraumatic sutures, pass the suture through the wall of the 
nerve implant from the outside to inside, at least 1 mm from the end of 
the tube. Pass the suture transversely through the epineurium of one 
nerve stump, then back through the inside of the nerve implant to the 
outside. Gently draw the nerve stump into the nerve implant by pulling 
the suture such that the nerve stump is drawn into the nerve implant. 
The final length of insertion of the nerve stump into the nerve implant 
should be greater than or equal to the nerve diameter.  A tensionless 
secure knot is tied in the suture. 

7. Using a syringe gently flush the lumen of the nerve implant with 
sterile saline or Lactated Ringer’s solution USP. Repeat the suturing 
procedure for the other nerve stump. Repeat the flushing procedure 
and fill the interior of the nerve implant with saline or Lactated Ringer’s 
solution USP. 
For Neuroma Applications 
Neuroflex Flexible Collagen Nerve Cuff can be used to minimize 
neuroma formation in nerve injuries where bridging is not possible or 
desirable. 
5. Using atraumatic sutures, pass the suture through the wall of the 
nerve implant from the outside to inside, at least 1 mm from the end of 
the tube. Pass the suture transversely through the epineurium of 
proximal nerve stump, then back through the inside of the nerve 
implant to the outside. Gently draw the nerve stump into the nerve 
implant by pulling the suture such that the nerve stump is drawn into 
the nerve implant. The final length of insertion of the nerve stump into 
the nerve implant should be greater than or equal to the nerve 
diameter.  A tensionless secure knot is tied in the suture.   
6. Using a syringe gently flush the lumen of the nerve implant with 
sterile saline or Lactated Ringer’s solution USP. The opposing end of 
the Neuroflex Flexible Collagen Nerve Cuff is left open. 
Adverse Reactions 
Possible complications that can occur with any peripheral nerve 
surgery may include pain, infection, decrease or increase in nerve 
sensitivity, and complications associated with use of anesthesia. Minor 
discomfort in the surgical site may occur for a few days. 
Storage 
The product should be stored at room temperature. Avoid excessive 
heat and humidity. 
How Supplied 
Neuroflex Flex ble Collagen Nerve Cuff is available in various 
diameters. 
Safety 
The product is manufactured from bovine Achilles tendon, which is 
classified as tissues with no detected infectivity for Bovine Spongiform 
Encephalopathy, BSE (World Health Organization Guidelines). The 
bovine tendon is known to be one of the richest sources of type I 
collagen that is commercially available. 
The manufacturing process for the product meets European and 
International Standards for animal tissue sourcing, handling and 
inactivation of Spongiform Encephalopathy (SE) pathogens. This 
process involves a treatment with sodium hydroxide that is a 
recognized method of inactivation of SE pathogens. 
A viral inactivation study for the product’s manufacturing process was 
conducted by an independent laboratory. In this study key 
manufacturing steps were evaluated for their ability to inactivate the 
following viral strains: Bovine Viral Diarrhea (enveloped virus) and 
Porcine Parvoviradae (non-enveloped virus). The study results showed 
that each of the manufacturing steps evaluated, including the sodium 
hydroxide treatment, is effective in inactivating these viruses. 
Caution 
Federal (USA) law restricts this device to sale by or on the order of a 
physician. 
 

Manufacturer: Collagen Matrix, Inc.  
15 Thornton Road, Oakland, NJ 07436 USA 
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14. STERILIZATION AND SHELF LIFE 
 
 
14.1 Sterilization 
 
The method of sterilization is gamma irradiation.  The sterilization method has been 
validated in accordance with ANSI/AAMI/ISO 11137 Sterilization of health care products – 
Requirements for validation and routine control – Radiation Sterilization.   

  The sterility assurance level of 
the device is 10-6.  The validated gamma irradiation dose range is .  The 
sterilization validation report is included in Appendix 14-A of this section.  
 
 
14.2 Shelf Life 
 
A combination of real time product stability testing and package integrity data of the 
Flexible Collagen Nerve Cuff finished device supports a  shelf life for the product.  
The shelf life study report is provided in Appendix 14-B of this section.   
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Table 15-2.  Summary of Biocompatibility Tests 
 Test  Test Method/Model Results 
Cytotoxicity Agarose Overlay, ISO 

10993-5 
Non-cytotoxic; No evidence of causing any cell 
lysis or toxicity. 

Sensitization 
 

Guinea Pig 
Maximization, ISO 
10993-10  

No evidence of causing delayed dermal contact 
sensitization in the guinea pig. The test article 
was not considered a sensitizer in the guinea pig 
test. 

Intracutaneous 
Reactivity 
 

Intracutaneous Study in 
Rabbits, ISO 10993-10 

Under the conditions of the study, there was no 
irritation or toxicity from the extract injected 
intracutaneously into rabbits. 

Acute Systemic 
Toxicity 

Acute Systemic Toxicity 
in Mice, ISO 10993-11 

No mortality or evidence of systemic toxicity 
 

Genotoxicity Bacterial Reverse 
Mutation Study, ISO 
10993-3  

Non-mutagenic to Salmonella typhimurium and 
to Escherichia coli strain  WP2uvra 
 

Mouse Lymphoma 
Assay, ISO 10993-
3:2003 or ISO 10993-
12:2007* 

None of the test article treatments induced 
substantial increases in the number of revertant 
colonies.  Based on the criteria and conditions of 
the study protocol, the test article is considered 
non-mutagenic 
 

In Vivo Mouse 
Micronucleus Assay, 
ISO 10993-3:2003 or 
ISO 10993-12:2007* 

None of the mice treated with the test article 
preparations exhibited overst signes of toxicity 
either immediately post-treatment or during the 
induction period.  The levels of micronucleated 
cells were within normal negative ranges.  Based 
on the criteria and conditions of the study 
protocol, the test article is considered non-
mutagenic. 
 

Pyrogenicity Rabbit Pyrogen study-
USP <151> 

Non-pyrogenic 

Muscle 
Implantation 

Muscle Implantation 
Study in Rabbits, 1 
Weeks, ISO 10993-6 

The macroscopic reaction was not significant 
compared with the USP negative control implant 
material. Microscopically, the test article was 
classified as a nonirritant as compared to the 
USP negative control article. 

Subacute/ 
Subchronic/ 
Chronic Toxicity 

Subcutaneous 
implantation study in rat. 

Minimum tissue reaction up to 24 weeks of 
implantation and no adverse tissue reaction to 
the host. 
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16. SOFTWARE 
 
 
The device does not contain software, therefore this section is not applicable to this 
submission. 
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17. ELECTROMAGNETIC COMPATIBILITY AND ELECTRICAL 
SAFETY 

 
 
The device does not include an electronic component, therefore this section is not 
applicable to this submission. 
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18. PERFORMANCE TESTING - BENCH 
 
 
18.1 Design Verification 
 
The design was verified by comparing the Design Input (Product Design Requirements, 
Section 11.4) and the Design Output.  Table 18-1 shows the Design Verification Matrix 
for the product using the 4 mm diameter data to represent the design verification.  Data 
from other sizes (e.g. 2 mm and 6 mm) are presented in the Design Verification Report 
in Appendix 18-A.  All output results were within the specifications originally set for the 
design input requirements. 
 
Table 18-1.  Design Verification Matrix 

Parameter Product Specification Design Output 

Material Composition 

Chemical and Physical Properties 

(b)(4)Trade Secret Process 

(b)(4)Trade Secret Process 

(b)(4)Trade Secret Process 
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510(k) SUMMARY 
 

 
1. Applicant Information 

 
Applicant Name: Collagen Matrix, Inc. 

 Address: 15 Thornton Road 
 Oakland, New Jersey 07436 
 Telephone: (201) 405-1477 
 Fax: (201) 405-1355 
 Contact Person: Peggy Hansen, RAC 
 VP, Clinical, Regulatory, QA, and Marketing 
 Date Prepared: July 9, 2013 
 
2. Name of the Device 

 
Device Common Name: Nerve Cuff 

 Device Trade Name:  Flexible Collagen Nerve Cuff 
 Device Classification Name: Nerve cuff 
  882.5275 
  JXI 

  Class II 
 
3. Legally Marketed Devices to Which Substantial Equivalence is Claimed 

 
Predicate Device(s): Collagen Nerve Cuff 
 K012814 
 
 Silastic® Nerve Cuff 
 Pre-amendment Device 
   

4. Description of the Device 
 

Flexible Collagen Nerve Cuff is a resorbable, flexible type I collagen tubular matrix 
that provides both an encasement for peripheral nerve injuries as well as protection 
of the neural environment.  Flexible Collagen Nerve Cuff is designed to be an 
interface between the nerve and the surrounding tissue (e.g., to prevent ingrowth of 
scar tissue).  When placed at the terminal end of a nerve, the Flexible Collagen 
Nerve Cuff is designed to prevent formation of neuroma.  When hydrated, Flexible 
Collagen Nerve Cuff is a flexible collagen conduit where the crimped walls provide a 
kink-resistant property to the tube. It is supplied sterile, non-pyrogenic, in various 
sizes and for single use only. 

 
5. Intended Use 
 

Flexible Collagen Nerve Cuff is used for the management of peripheral nerve injuries 
in discontinuities where gap closure can be achieved by flexion of the extremity (e.g., 
to prevent ingrowth of scar tissue) or at the end of the nerve to prevent the formation 
of neuroma. 
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6. Summary/Comparison of Technical Characteristics 
 

Flexible Collagen Nerve Cuff is the identical product to the Company’s currently 
marketed Neuroflex™ Collagen Nerve Cuff.  The 510(k) premarket notification was 
submitted for expanded indications.   
 

Parameter 
Flexible Collagen Nerve 

Cuff 
(This submission) 

Collagen Nerve Cuff 
K012814 

 
Silastic® Nerve Cuff 

Indications for Use Intended for use in the 
management of 
peripheral nerve injuries 
in discontinuities where 
gap closure can be 
achieved by flexion of 
the extremity (e.g., to 
prevent ingrowth of scar 
tissue) or at the end of 
the nerve to prevent the 
formation of neuroma. 
 

Intended for use in the 
repair of peripheral nerve 
discontinuities where gap 
closure can be achieved 
by flexion of the 
extremity. 

Intended to be used to 
encase a nerve for aid in 
repairing the nerve (e.g., to 
prevent ingrowth of scar 
tissue) and for capping the 
end of the nerve to prevent 
the formation of neuroma 
(tumors). 

Material Type I collagen Type I collagen Silicone 
Source Bovine tendon Bovine tendon Synthetic 
Form Tubular matrix Tubular matrix Tubular matrix 
Color White to off-white White to off-white Opaque 
Sizes 2 mm ID x 2.5 cm length 

2.5 mm IDx 2.5 cm length 
3 mm ID x 2.5 cm length 
4 mm ID x 2.5 cm length 
5 mm ID x 2.5 cm length 
6 mm ID x 2.5 cm length 

2 mm ID x 2.5 cm length 
2.5 mm IDx 2.5 cm length 
3 mm ID x 2.5 cm length 
4 mm ID x 2.5 cm length 
5 mm ID x 2.5 cm length 
6 mm ID x 2.5 cm length 

3.3 mm ID x 1.0 cm length 
4.1 mm ID x 1.0 cm length 
4.8 mm ID x 1.0 cm length 
5.3 mm ID x 1.3 cm length 
6.1 mm ID x 1.3 cm length 
7.1 mm ID x 1.3 cm length 
7.9 mm ID x 1.5 cm length 
8.6 mm ID x 1.5 cm length 
9.9 mm ID x 1.5 cm length 
10.7 mm IDx 1.5 cm length 
11.7 mm IDx 1.8 cm length 
13.7 mm IDx 1.8 cm length 

Mechanical 
Strength 

Can be sutured Can be sutured Can be sutured 

Resorbable Yes Yes No 
Crosslinked Yes Yes No 
Porosity/ 
Permeability 

Semi-permeable. 
Permeable to nutrients 
and macromolecules 

Semi-permeable 
Permeable to nutrients 
and macromolecules 

Non-permeable 

Biocompatibility Biocompatible Biocompatible Biocompatible 
Sterility 
 

Sterile, SAL 10-6
 

Gamma irradiation 
Sterile, SAL 10-6

 
Gamma irradiation 

Sterile 

Pyrogenicity  
 

Non-pyrogenic 
Endotoxin ≤ 0.5 EU/ml 

Non-pyrogenic 
Endotoxin ≤ 0.5 EU/ml 

Unknown 

Single Use/Reuse Single use only Single use only Single use only 
Packaging Double peel package Double peel package Sterile vials of distilled 

water 
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Nonclinical Tests Submitted 
 
The substantial equivalence of the Flexible Collagen Nerve Cuff and its predicate 
device was demonstrated based on an evaluation of the expanded indications. 
 
In vitro characterization studies included evaluation of physical properties such as 
suture strength, kink resistance, and an evaluation of physicochemical properties 
such as product permeability and hydrothermal transition temperature.  The 
characterization test results of the subject device were equivalent to those of the 
predicate device, given that there has been no change to the device itself. 
 
The Flexible Collagen Nerve Cuff material was evaluated in a number of in vitro and 
in vivo tests to assess its safety/biocompatibility.  The representative product passed 
all applicable FDA Blue Book Memorandum G95-1and ISO 10993-1 testing for the 
biological evaluation of medical devices.   
 
Viral inactivation studies were performed to ensure the viral safety of the product. 

 
 Clinical Test Submitted 
  
 A clinical study was submitted that evaluated the use of the Flexible Collagen Nerve 

Cuff in the management of painful neuromas of the foot and ankle.  A total of 50 
patients underwent excision of painful single or multiple neuromas with the end of the 
resected nerve sutured into the Flexible Collagen Nerve Cuff subject device.   Each 
patient preoperatively was asked to describe the amount of pain he or she was 
experiencing on a scale from 1 to 10, with 10 indicating the most severe pain.  In the 
telephone interview conducted during this study, the same question was asked of 
each patient following revision.  Patient ages ranged from 16 to 77 years, with a 
mean of 54 years.  In all, 30 right and 20 left sides were operated, and 1 patient had 
bilateral involvement.  Mean follow-up was 36 months (6-55 months).  There were a 
total of 69 nerves that underwent conduit procedures.  The results showed an 85% 
success rate of reducing pain for the treatment of neuroma in the foot and 77% 
(weighted average) success rate of reducing pain in the treatment of neuroma in foot 
and ankle combined. 

 
 Conclusions Drawn from Non-clinical and Clinical Studies 
 

The results of the material evaluation, in vitro product characterization studies, 
biocompatibility studies, animal and clinical studies show that the Flexible Collagen 
Nerve Cuff is safe and substantially equivalent to the predicate device.  The 
expanded indication for use does not affect the safety and performance of the 
device. 
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Table 12-1A.  Substantial Equivalence Comparison Chart with Comparative Data* 

Parameter 
Flexible Collagen Nerve 

Cuff 
(This submission) 

Collagen Nerve Cuff 
K012814 

Silastic® Nerve Cuff 
Pre-amendment 

Indications for Use Intended for use in the 
management of 
peripheral nerve injuries 
in discontinuities where 
gap closure can be 
achieved by flexion of the 
extremity (e.g., to prevent 
ingrowth of scar tissue) or 
at the end of the nerve to 
prevent the formation of 
neuroma. 
 

Intended for use in the 
repair of peripheral nerve 
discontinuities where gap 
closure can be achieved by 
flexion of the extremity. 

Intended to be used to 
encase a nerve for aid in 
repairing the nerve (e.g., to 
prevent ingrowth of scar 
tissue) and for capping the 
end of the nerve to prevent 
the formation of neuroma 
(tumors). 

Material Type I collagen 
 

Type I collagen Silicone 

Source 
 

Bovine tendon Bovine tendon Synthetic 

Form 
 

Tubular matrix Tubular matrix Tubular matrix 

Color 
 

White to off-white White to off-white Opaque 

Sizes 2 mm ID x 2.5 cm length 
2.5 mm ID x 2.5 cm length 
3 mm ID x 2.5 cm length 
4 mm ID x 2.5 cm length 
5 mm ID x 2.5 cm length 
6 mm ID x 2.5 cm length 
 

2 mm ID x 2.5 cm length 
2.5 mm ID x 2.5 cm length 
3 mm ID x 2.5 cm length 
4 mm ID x 2.5 cm length 
5 mm ID x 2.5 cm length 
6 mm ID x 2.5 cm length 

3.3 mm ID x 1.0 cm length 
4.1 mm ID x 1.0 cm length 
4.8 mm ID x 1.0 cm length 
5.3 mm ID x 1.3 cm length 
6.1 mm ID x 1.3 cm length 
7.1 mm ID x 1.3 cm length 
7.9 mm ID x 1.5 cm length 
8.6 mm ID x 1.5 cm length 
9.9 mm ID x 1.5 cm length 
10.7 mm IDx 1.5 cm length 
11.7 mm IDx 1.8 cm length 
13.7 mm IDx 1.8 cm length 
 

Resorbable 
 

Yes Yes No 
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Parameter 
Flexible Collagen Nerve 

Cuff 
(This submission) 

Collagen Nerve Cuff 
K012814 

Silastic® Nerve Cuff 
Pre-amendment 

Crosslinked Yes Yes 
 

No 

Method of 
crosslinking 
 

Formaldehyde Formaldehyde Not applicable 

Porosity/ 
Permeability 

Semi-permeable. 
Permeable to nutrients and 
macromolecules 
 

Semi-permeable 
Permeable to nutrients and 
macromolecules 

Non-permeable 

Biocompatibility 
 

Biocompatible Biocompatible Biocompatible 

Sterility 
 

Sterile, SAL 10-6
 

Gamma irradiation 
Sterile, SAL 10-6

 
Gamma irradiation 

Sterile 
Method of sterilization 
unknown 
 

Pyrogenicity  
 

Non-pyrogenic 
Endotoxin ≤ 0.5 EU/ml 
 

Non-pyrogenic 
Endotoxin ≤ 0.5 EU/ml 
 

Unknown 

Single Use/Reuse 
 

Single use only Single use only Single use only 

Packaging 
 

Double peel package Double peel package Sterile vials with distilled 
water 
 

Shelf Life 

*Based on information from Company brochures, 510(k) Summaries of Safety and Effectiveness, 
literature, and in-house testing. 
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