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Figure 1 – 

The principle of transformation toughening 
by nano-sized, yttria-stabilized, zirconia particles (Y-TZP) 

 

 

The second toughening mechanism is achieved by the addition of strontium oxide 
which forms platelet-like crystals of the delta material.  These platelets dissipate 
energy by deflecting cracks, thereby increasing material strength and toughness (see 
Figure 2). 

 

 

 

 

 

 

 

 

Figure 2 – 

The principle of reinforcement by platelet-like crystals in an alumina matrix 

 

 

 fabricates the heads from the aluminum oxide matrix composite ceramic 
consisting of approximately  alumina (Al2O3),  zirconia (ZrO2) and trace 
elements.  The pink color is due to the trace presence of chromium oxide (Cr2O3).  
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Figure 3- 

Examples of BIOLOX delta heads 

 

The BIOLOX delta heads are available in 28, 32, 36, and 40 mm diameters with a 
range of offsets to accommodate various patient anatomies.  They serve as an 
alternative to both metal and alumina ceramic heads for use in total hip arthroplasty.  
The modular heads may be used with Zimmer 12/14 hip stems manufactured from: 

• Ti-6Al-4V 
• Ti-6Al-7Nb 
• CoCrMo 
 

These alloys are known under the trade names of Tivanium®, Protasul® 64WF, 
Protasul® 100, Zimaloy®, Protasul® 20 and feature proximal neck tapers as specified 
in the table provided in Exhibit D (see         ).   Pg. 24 
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A table of key dimensions of the BIOLOX delta Ceramic Femoral Heads is provided 
in Exhibit E (see        ). 

 
The proposed heads are designed to articulate upon the ultra high molecular-weight 
polyethylene (UHMWPE) bearing surface of an acetabular component.  The 
following acetabular components are compatible for use with the BIOLOX delta 
heads: 

 
Description  510(k) Number  Clearance Date 

Müller Acetabular Cup Preenactment 
Device N/A 

Zimmer® Poly Cup (previous name TR-
28 Acetabular Cup) 

Preenactment 
Device N/A 

Harris/Galante Porous Total Hip System 
Acetabular Component K840643 04/17/84 
Non-Metal Backed All-Poly Acetabular 
Cup (previously manufactured by Astel) K901240 03/26/90 
BIAS® Total Hip System Acetabular 
Component  

 
K921557 

 
02/22/94 

HGP II Acetabular Shell and Liner K921308  02/22/94  
Trilogy® Acetabular System  K934765  

K953490  
K954698  

04/29/94  
10/20/95  
01/17/96  

APR®  Acetabular System  K941617  10/06/94  
CLS® Acetabular Component  K953688 11/29/95 
Epsilon™

 Polyethylene Inserts  K983509  02/03/99  
Trilogy Acetabular System Longevity® 

Crosslinked Polyethylene Liners  
 

K990135  
 

07/12/99  
Trilogy Large Head Liners  
     

K002960  
K003478  

12/11/00  
02/05/01  

Allofit™ Acetabular System K003758 
K013935 

03/07/01 
12/13/01 

Converge®
 Acetabular System  K012961 

K012739  
10/18/01 
11/14/01  

Trabecular Metal™ Modular 
Acetabular System K021891 09/05/02 
ZCA® All Poly Acetabular Cup, Snap-In K030153 04/01/03 
ZCA All Poly Acetabular System* K901240 03/26/90 
Trabecular Metal Revision Shell Liners K051516 07/27/05 

*documented to file 
 

Pg. 25 
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Indications for Use 
See Exhibit F (see        ) for the Indications for Use. 
 

Predicate Device(s) 
Predicates for this device are the Biolox delta Ceramic Heads manufactured by 
Biomet (K061312, cleared June 6, 2006), the DePuy Delta Ceramic Femoral Head 
manufactured by DePuy (K062748, cleared November 30, 2006), and the V40™ 
Biolox delta Ceramic Femoral Heads manufactured by Howmedica Osteonics 
(K052718, cleared October 27, 2005).  Copies of the substantial equivalence letters 
demonstrating commercial availability are presented in Exhibit G (see        ).  
 

Substantial Equivalence 
All three predicate devices are fabricated from the same alumina matrix composite 
material (BIOLOX delta) and are offered in a range of head sizes including 28, 32, 
and 36 mm diameters with a variety of neck lengths.  The proposed device is a 
ceramic head consisting of the identical alumina oxide matrix composite ceramic 
(BIOLOX delta) and is offered in 28, 32, 36 and 40 mm diameters with a variety of 
neck lengths.  Both the predicate and proposed devices mate directly with femoral 
stems with corresponding tapers.  The proposed device has the same intended use and 
similar design, indications and manufacturing method as the predicate devices.  See 
Exhibit H (see        ) for a comparison table between the predicate and proposed 
devices. 
 

Engineering Drawings 
Representative engineering drawings for the proposed device are included in Exhibit 
I (see        ). 
 

Item Numbers 
All item numbers for the proposed device are listed in Exhibit J (see        ). 
 

Materials 
The BIOLOX delta Ceramic Femoral Head consists of an aluminum oxide matrix 
composite ceramic consisting of approximately  alumina  zirconia 

and trace elements.   
 

Surface Characteristics 
The articulating surface of the proposed device is polished to an Ra value of  
micrometers  to minimize friction. 

Pg. 26 

Pg. 27 

Pg. 36 

Pg. 37 

Pg. 82 

014 

(b)
(4)Tr

 

 

 

(b)
(4)Trad

 
 

 

(b)(4)Trade 
Secret 

 

(b)(4)Trade Secret 
Process 

(b)
(4)T

 

 

 



Mechanism of Action 
The proposed device is intended to be placed onto a new, undamaged 12/14 femoral 
stem taper and to articulate with a highly crosslinked or conventional polyethylene 
acetabular component for total hip arthroplasty.   
 

Surgical Instrumentation Unique to the Device 
Provisional (trial) devices are used to determine the appropriate implant size 
immediately prior to implantation of the prosthesis. Instruments are also available for 
securing the head onto the femoral stem and for removing the head if its diameter or 
neck length is not appropriate. These instruments are Class I, exempt devices. 
 

Methods, Facilities and Controls 
Method of Manufacturing 

The proposed devices are fabricated by  where each part must 
successfully pass through a large number of inspection checkpoints.  Every head is 
laser marked with a unique number which permits traceability for the entire 
production history of each individual part.  After final inspection at  the 
parts are cleaned, packed and shipped to the manufacturer (Zimmer GmbH).  The 
following steps are performed by the manufacturer: visual examination of the surface 
and marking, washing, final inspection, visual size identification and marking control.  
The heads are washed before entering the clean room and wrapped in an inner tray, 
outer tray, and protective pouch.  Parts then proceed through sterile packaging, 
labeling, sterilization, storage and distribution. 
 

Packaging 
Package Design  
 

The product is packaged in the Standard Double Tray System.  The device 
is placed into an inner Polystyrene (PS) tray.  It is fixed by a threaded 
retainer.   As protection between the retainer and product, a 2 mm 

foam is used.  The tray is heat sealed with a TYVEK lid.  This 
sealed tray is then placed into an outer Polyethylene Terephtalate Glycol 
(PETG) tray and is heat sealed with a TYVEK lid, creating a double sterile 
barrier.  Sterile package protection is afforded by a solid folding carton 
and shrink film. 

 
Sterile Trays (Inner and Outer)  

The inner sterile tray is a Polystyrene Butadiene copolymer (PS K Resin) 
injection molded tray.  The outer sterile tray is a  

 thermoformed tray.  
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Lid Stock material (Inner and Outer)  

Perfecseal TYVEK, Style 1073 B, coated with Perfecseal SBP2000 heat 
sealing coating  

Foam Lid material (Inner Tray)  

PE-Foam, Brand name “Alveolux 3000”  

Outer Packaging  

Folding carton, Swissboard RS white 600g/m2 

Dust Cover  

Polyolefin-Shrink Film, cross-linked SORELINE FP-PLUS 

Labeling 
Representative labeling for the proposed device is presented in Exhibit K (see 
       ) including the package insert and product labels. 
 

Sterilization 

Sterilization Method 
 

Gamma Irradiation (Cobalt 60) at a contract sterilizer 
 

Absorbed Radiation Dose 
 

Minimum to maximum dose range is  
 
Sterility Assurance Level 

 
SAL of  or better  
 

Sterilization Validation Method  
 

The minimum sterilization dose was verified using ANSI/AAMI/ISO 
11137, 1994, "Sterilization of Health Care Products - Requirements for 
Validation and Routine Control - Radiation Sterilization," Method 1, 
Dose Setting Validation. Gamma radiation processing and dose 
mapping were conducted according to ANSI/AAMI/ISO 11137, 1994, 
"Sterilization of Health Care Products - Requirements for Validation 
and Routine Control - Radiation Sterilization." 

 

Pg. 83 
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Biocompatibility 
The materials used in this device have been tested for biocompatibility (short-term 
toxicity) per ISO 10993-1 and Good Laboratory Practices as described in 21 CFR 
Part 58 and which data are available for review in  master file (  

 
 

Color Additives 
This device contains no color additives.  No additional biocompatibility testing is 
required. 
 

Pyrogenicity 
This device is not labeled as nonpyrogenic.  Per USP XXIII (161), requirements for 
specified endotoxin levels do not apply to orthopaedic implants. 
 

Latex 
There is no natural latex rubber in this product or its packaging. 
 

Performance Testing 
Testing as described below was performed per the FDA Draft Guidance Document for 
the Preparation of Premarket Notification for Ceramic Ball Hip Systems, dated January 
10, 1995. 
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Summary of Safety and Effectiveness 

 
 
 
Submitter: Zimmer, Inc. 
 P.O. Box 708 
 Warsaw, IN  46581-0708 
 
Contact Person: Patricia Jenks 
 Specialist, Corporate Regulatory Affairs 
  Telephone: (574) 371-8354 
  Fax:  (574) 372-4605 
 
Date: June 4, 2007 
 
Trade Name: BIOLOX® delta* Ceramic Femoral Head 
 
Common Name: Ceramic Femoral Head Prosthesis 
 
Classification Name and   Hip joint metal/ceramic/polymer semiconstrained 
Reference:      cemented or nonporous uncemented prosthesis  
  21 CFR § 888.3353 
 
Predicate Device(s): 36mm Biolox delta Ceramic Heads, manufactured 

by Biomet, K061312, cleared June 6, 2006  
 
  DePuy Delta Ceramic Femoral Head, manufactured 

by DePuy, K062748, cleared November 30, 2006 
 
  V40™ Biolox delta Ceramic Femoral Heads, 

manufactured by Howmedica Osteonics, K052718, 
cleared October 27, 2005 

 
Device Description:  The BIOLOX delta Ceramic Femoral Heads are 

fabricated from an alumina matrix composite and 
are available in diameters of 28, 32, 36, and 40 mm 
with a range of offsets to accommodate various 
patient anatomies.  They serve as an alternative to 
both metal and alumina ceramic femoral heads for 
use in total hip arthroplasty. 

 
  
* Trademark of CeramTec AG 
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Intended Use: The BIOLOX delta Ceramic Femoral Heads are 
modular components used in total hip arthroplasty 
and indicated for the following: 

 
Patients suffering from severe hip pain and 
disability due to rheumatoid arthritis, osteoarthritis, 
traumatic arthritis, polyarthritis, collagen disorders, 
avascular necrosis of the femoral head, and 
nonunion of previous fractures of the femur;  
patients with congenital hip dysplasia, protrusio 
acetabuli, or slipped capital femoral epiphysis; 
patients suffering from disability due to previous 
fusion; patients with previously failed 
endoprostheses and/or total hip components in the 
operative extremity; and patients with acute neck 
fractures. 

 
Comparison to Predicate Device(s): The BIOLOX delta Ceramic Femoral Heads are 

substantially equivalent to the femoral heads listed 
above as predicate devices.  Both the proposed and 
predicate designs are intended to function as a 
modular femoral head component in total hip 
arthroplasty and are manufactured from the same 
materials. 

 
Performance Data (Nonclinical Non-Clinical Performance and Conclusions: 
and/or Clinical):  

Mechanical testing was performed and results 
indicate that the BIOLOX delta Ceramic Femoral 
Heads are equivalent to devices currently on the 
market and capable of withstanding in vivo loading.  
 
Clinical Performance and Conclusions: 
 
Clinical data and conclusions were not needed for 
this device.  

    

022 



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



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



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



Indications for Use 
 
 

510(k) Number (if known): 
 
Device Name:  
 
BIOLOX® delta* Ceramic Femoral Head 
 
Indications for Use: 
 
The BIOLOX delta Ceramic Femoral Heads are modular components used in total hip  
arthroplasty and indicated for the following: 
 
Patients suffering from severe hip pain and disability due to rheumatoid arthritis, 
osteoarthritis, traumatic arthritis, polyarthritis, collagen disorders, avascular necrosis of the 
femoral head, and nonunion of previous fractures of the femur; patients with congenital hip 
dysplasia, protrusio acetabuli, or slipped capital femoral epiphysis; patients suffering from 
disability due to previous fusion; patients with previously failed endoprostheses and/or total 
hip components in the operative extremity; and patients with acute neck fractures. 
 
  
 
 
 
 
 
 
 
 
 
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) 
 
 
 
 
 
 
 
*Trademark of CeramTec AG 
  Page  1 of  1 
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under any circumstances. The use of damaged implants or instruments that have been processed without 
authorization in any way may lead to premature failure. 

• Implants must not be machined or altered in any way. 
• Reliable seating of the femoral head on the stem taper is only possible when both mating surfaces are completely 

intact. If the corresponding stem taper is damaged in any way, the stem must be replaced. It is absolutely 
essential that the taper of the femoral stem fit perfectly with the taper of the head. 

• Femoral heads featuring a variety of neck lengths provide for surgical latitude in hip reconstruction. The reduced 
cross-sectional geometry of small hip stems causes increased tensile stresses in the femoral component. The 
increased loads can result in failure of the device. Consideration must be given to these biomechanical factors and, 
therefore, +7mm heads must not be used with the smallest stem sizes. 

• If a Zimmer product is passed on to a third party, the party who passes it on must ensure that the relevant batch-
tracking is possible at any time (traceability). 

 

1.2 Product description and implant materials 
The BIOLOX delta Ceramic Femoral Head is used in conjunction with compatible acetabular and femoral stem 
components in total hip arthroplasty. A variety of sizes and neck lengths are available for various patient anatomies 
and adjustment of the tension of the ligaments and reconstruction of the center of the natural head of the femur. 
A taper is incorporated in the design of the head to interlock it with the femoral stem. 
The BIOLOX delta Ceramic Femoral Head is designed for use in total hip arthroplasty with an acetabular component 
with an inner articulating surface. The size of the femoral head used must match the inner diameter of the articulating 
surface. 
The BIOLOX delta Ceramic Femoral Head may only be used in combination with highly crosslinked or 
conventional polyethylene (PE), or authorized ceramics, where available. To determine whether these devices 
have been authorized for use in a proposed combination, please contact your Zimmer sales representative or visit the 
Zimmer website: www.productcompatibility.zimmer.com. Wear couples with other ceramics or with metal are 
prohibited. 
 
Zimmer BIOLOX delta Femoral Heads are to be used only with femoral stems labelled “May be used with 
Ceramic Femoral Head.” The package insert for the stem should be consulted to determine the compatibility 
of the stem and the ceramic head. 
 
BIOLOX delta 
The BIOLOX delta Ceramic Femoral Head consists of the material BIOLOX delta, an aluminum oxide matrix 
composite ceramic consitsting of approx. 75% alumina (Al2O3), 24% zirconia (ZrO2) and trace elements. The pink 
color is due to Cr2O3. 
 

1.3 Indications 
The BIOLOX delta Ceramic Femoral Heads are modular components used in total hip arthroplasty and indicated for 
the following: 
Patients suffering from severe hip pain and disability due to rheumatoid arthritis, osteoarthritis, traumatic arthritis, 
polyarthritis, collagen disorders, avascular necrosis of the femoral head, and nonunion of previous fractures of the 
femur; patients with congenital hip dysplasia, protrusio acetabuli, or slipped capital femoral epiphysis; patients 
suffering from disability due to previous fusion; patients with previously failed endoprostheses and/or total hip 
components in the operative extremity; and patients with acute neck fractures. 

2. Warnings 
• Do not use another manufacturer's femoral components with BIOLOX delta Ceramic Femoral Heads.  The 

ceramic heads are designed and intended to be used with Zimmer modular femoral stems that have a 
corresponding 12/14 proximal neck taper.   

• Using a stem not tested for compatibility with these heads may increase the risk that the head will fracture. 

• Do not use the femoral heads for trial reductions. Provisional (trial) implants are available for this purpose. 

• Do not use a seating instrument with a metal face to seat the BIOLOX delta Ceramic Femoral Head — use a 
femoral head driver with a plastic face. Contact between ceramic components and any metal instrument may 
compromise the integrity of the device.   

• Do not attempt removal of a head from the tapered-neck femoral stem with any instrument other than the 
specifically designed (12/14) distraction instrument.  

en_D011 500 245  © Zimmer GmbH, 2006 - 2 -
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  Symbol for «Manufacturer» 

not sterile   Symbol for «Contents packed without sterilization» 

STERILE R   Symbol for «Sterile» and «Sterilization by radiation» 
 

5. Trademarks 
BIOLOX® delta is a trademark of CeramTec AG. 
 
 

en_D011 500 245  © Zimmer GmbH, 2006 - 4 -
086 



















(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



   
    
    

   

   

   

  

     
              

  
     

         

              

       

       

            

     

              

    
     

  
   

     
     

 

       
           

    

        

             

           

        

           
  

             
 

    

      
    

  

  
   

    
  

 



               

   
   
  

  

   

 
    

   

  
      

   
 

 
        

 

              

  

           

    

          

  

        

      

          

      

    

       
       

        























































   
    
    

  

   

   

  

    
              

  
      
         

              

       

       

             

     

              

    
     

 
   

     
    

 

       
            

    
        

             

           

        

           
  

             
 

    

      
    

  

     

      
  

 



      

   
   
  

  

   

 
    

   

  
      

   
 

 
        

 

              

  

           

    

          

  

        

      

          

      

    

       
       

        











































   
    
    

  

   

   

  

    
              

  
      

         

              

       

       

             

     

              

    
     

 
   

     
    

 

       
           

    
        

             

           

        

           
  

             
 

    

      
    

  

   
     

     

 



   

               
                
                

                  

              

      

           
    

       
     

          
  

         

          
            

   
    

          
           

      
  

              
         

  

                
      

     

              
          

           
    

  

 



      

   
   
  

  

   

 
    

   

  
      

   
 

 
        

 

              

  

           

    

          

  

        

      

          

      

    

       
       

        

































    
  

 
     

     

        
 

        
   

           
     
   

          
  

          
    

          
   

         
  

        
      

      
   

    
 

       
   

   
   

  
  

      
 

 

           
      

     

 



           
      

     
       
    

 

         
  

       
 

        
       

       
    

   

        
    

      
 

       
     

     
 

 

      
      

   
     

           
       

     

           
       

     

           
       

     
   

    

 

         
      

  



  
 

    
 

               

           
         

   

     
       

   
  

    
     

        
          

   

    
    

    
  

     

       
   

  

     
     

      
 

 
     

   
   

 
   

               

         

                

              



        

   
   

 
   

   
  

     

    
     

    
   

        

           
        

        
          

        
           

       
        
        
          

     
            

         
    

           
      

           
         
             

           
            

        
            

           
             



          
      
         

    

 

 
   

  
   
   

 



   

    

     

            
          

            
              
             

       
       
        

       
 

         
   

        
       
      

    
 

    
    

  
        

 
      

   
    

   
 

   
    

      

       
    

  
        

 
      

   
    

   
 

 
    

    



         
            
     
         
       

    
   

        
       
      
       
         

    
        

    
          
       
       

   

     
           
        
          
         
        
         
        
            
        
       
      
     
      

    
 

   

     
          
             
       



      
   

          
   

        

       

        

        

         

         

           

  

  

  

       
      

     

       

      

 

 

 

 

          

     
     

            

       
     

        
            

   

  

                 
 

              
               

             
              

          

    





  
  

 

  

   
    

     
   
  

  

   

       
    

         

              
            

   
   

    





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



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



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



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



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



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



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



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



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



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



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



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



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



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



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



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



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



(b)(4)Trade Secret Process -Engineering Drawings



(b)(4)Trade Secret Process -Engineering Drawings



(b)(4)Trade Secret Process -Engineering Drawings



(b)(4)Trade Secret Process -Engineering Drawings



(b)(4)Trade Secret Process -Engineering Drawings



(b)(4)Trade Secret Process -Engineering Drawings



(b)(4)Trade Secret Process -Engineering Drawings



(b)(4)Trade Secret Process -Engineering Drawings



(b)(4)Trade Secret Process -Engineering Drawings



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



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



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



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



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



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



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



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



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



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



(b)(4)Trade Secret Process - Testing Report



        

   
   

 
   

   
  

     

    
     

    
   

        

           
        

       
          

        
           

       
        
        
          

     
            

         
    

           
     

           
         
             

           
            

        
            

           
             



          
      
         

    

 

 
   

  
   
   

 



   
     

   

    
     

                                                       
       
               

       
 

         
   

                   

    
 

     
    
  

        
 

  
    

   
        

 

   
    

      
       

    
  

         
  

    
   

        
 

 
    

           



                                         
   
   

                                     
            

    
                        

   

                                                                                                           
      

    
 

   

     
                              



      
             

          

      

        

        

         
         
          

  

  

  

       
      

     

       
     

 
 

 

 

 

          

      
     

            

       
     

                     
   

  

                 
 

                                                        
          

    







  
  
 

   

 
   

    
      

   
  

  

   

       
   

         

              
             

 
   

    



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



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



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



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



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



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article



(b)(4)Trade Secret Process - Article




