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1

Submissions for Bone Anchors 2

Draft Guidance for Industry and Food 3

and Drug Administration Staff 4
5

This draft guidance, when finalized, will represent the current thinking of the Food and Drug 6
Administration (FDA or Agency) on this topic. It does not establish any rights for any person 7
and is not binding on FDA or the public. You can use an alternative approach if it satisfies the 8
requirements of the applicable statutes and regulations. To discuss an alternative approach, 9
contact the FDA staff or Office responsible for this guidance as listed on the title page.  10

I. Introduction 11
12

This draft guidance document provides recommendations for 510(k) submissions for bone 13
anchor (suture anchor) devices. These devices are indicated for attachment of soft tissue to bone. 14
This guidance is issued for comment purposes only.   15
This draft guidance is a reissuance of the prior draft guidance “Guidance Document for Testing 16
Bone Anchor Devices” dated April 20, 1996. FDA is updating this guidance to clarify and 17
provide current thinking on the recommended content for a bone anchor 510(k) submission, 18
including performance testing recommendations and device description. Specifically, this 19
guidance reflects the most current thinking on relevant bench testing methods for bone anchor 20
devices including nitinol and absorbable polymeric bone anchors.  21

22
For the current edition of the FDA-recognized standards referenced in this document, see the 23
FDA Recognized Consensus Standards Database Web site at 24
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm.25

26
FDA's guidance documents, including this draft guidance, do not establish legally enforceable 27
responsibilities. Instead, guidances describe the Agency's current thinking on a topic and should 28
be viewed only as recommendations, unless specific regulatory or statutory requirements are 29
cited. The use of the word should in Agency guidances means that something is suggested or 30
recommended, but not required.  31

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
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32
33

This guidance document is intended to address the relevant descriptive characteristics, labeling, 34
biocompatibility, and bench testing related to the pre-market notification (510(k)) review of 35
bone anchor (suture anchor) devices used in the appendicular skeleton for attachment of soft 36
tissue to bone. This attachment may be achieved by attaching one end of a suture to the soft 37
tissue and the other end to a device that is inserted into the bone. This document does not 38
address anchors used to attach bone to bone, or interference screw components, nor does it 39
address anchors intended for use with artificial ligaments or tendons. 40

41
These devices are classified under 21 CFR 888.3030 and 21 CFR 888.3040 and with the 42
product codes listed in the table below: 43

44
Please note that suture anchor devices may have historically been cleared with other product 45
codes (e.g., HWC); however, these product codes are more appropriate for other orthopedic 46
devices (e.g., fixation screws). To ensure that the product code clearly reflects the intended 47
device type (i.e., bone anchor), we recommend that future submissions be submitted and cleared 48
under the product codes MAI or MBI, as noted above. 49

III. 510(k) Submission Recommendations 50

A. Device Description 51

We recommend you identify your device by the applicable regulation number and product code 52
indicated in Section II above and include the information described below. 53

1. General Suture Anchors 54
55

a. Bone anchor dimensions (e.g., length, inner/outer diameter) and material 56
(including applicable material standards, if any) should be provided. We 57
recommend you provide fully dimensioned engineering drawings for all device 58
components to capture this information. 59

b. If there are multiple bone anchor components (e.g., an inner component and 60
outer sleeve), you should provide a description of how the components are 61
assembled. 62

Product 
Code 

Regulation Number Name 

MAI 21 CFR 888.3030 Fastener, fixation, biodegradable, soft tissue 
MBI 21 CFR 888.3040  Fastener, fixation, nondegradable, soft tissue  
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63
on an inserter), you should provide the identity and percentages of all materials 64
(including coatings and additives) and the sizes of sutures using the size system 65
identified in the currently recognized United States Pharmacopoeia (USP). If 66
the suture has been previously cleared by the Agency, you should identify the 67
submission number (e.g., 510(k) number). For more information on appropriate 68
information to be included with a suture component, please refer to the FDA 69
guidance document, “Class II Special Controls Guidance Document: Surgical 70
Sutures” 71
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidanc72
e/GuidanceDocuments/ucm072701.pdf). 73

d. A description of the suture/anchor attachment mechanism (e.g., suture tied to an 74
eyelet on the distal end of the anchor) should be provided. 75

e. Some anchor constructs are intended for use with a suture to be determined by 76
the end user. If the anchor system does not include a suture, but is intended for 77
use with a generic suture of a specific size, you should ensure that the 78
recommended suture size (e.g., USP size 2) and type (i.e., absorbable vs. non-79
absorbable) is specified in the submission and the draft labeling.  80

f. If the anchor is intended to be used as part of a system with device-specific 81
instrumentation, a description of all associated instruments (e.g., suture anchor 82
driver) should be provided. 83

g. You should provide the method of bone preparation for insertion of the anchor 84
(e.g., self-tapping, or pilot hole diameter and depth). 85

h. All compatible components of the fixation system should be provided.  86

The recommended descriptive characteristics listed above are meant to cover all suture anchor 87
components. The additional nitinol and absorbable information discussed below should be 88
provided, if applicable, in addition to the general information discussed above. 89

2. Nitinol Suture Anchors 90
91

a. A description of conformance to any applicable material standard (e.g., ASTM 92
F2063: Standard Specification for Wrought Nickel-Titanium Shape Memory 93
Alloys for Medical Devices and Surgical Implants) should be provided. 94

b. If there are no applicable standards for your material, you should provide the 95
chemical composition. You should also describe the mode of action (e.g., thermal 96
shape memory or superelasticity) by which the suture anchor transitions to the 97
specified size and shape. 98

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm072701.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm072701.pdf
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99
samples from multiple production lots should be provided. We recommend using 100
the methods described in ASTM F2004: Standard Test Method for 101
Transformation Temperature of Nickel-Titanium Alloys by Thermal Analysis, 102
ASTM F2082: Standard Test Method for Determination of Transformation 103
Temperature of Nickel-Titanium Shape Memory Alloys by Bend and Free 104
Recovery, or an equivalent method. You should provide specifications for the 105
acceptable Af temperature range for your suture anchor. 106

d. You should provide a description of the final processing, including surface 107
treatment processes (e.g., shape setting, polishing, and/or passivation steps) 108
performed on your nitinol suture anchor (including any electro-polishing and/or 109
passivation steps). 110

3. Polymeric Absorbable Suture Anchors 111
112

a. The material of construction and any applicable consensus standards to which it 113
conforms should be provided. If the identical material was used in a predicate 114
anchor, you should specify the 510(k) number for this predicate. 115

b. A description of the as-manufactured analytical properties of your device (e.g., 116
molecular weight, residual monomer content, and crystallinity) should be 117
provided. 118

c. The degradation mechanism (e.g., hydrolysis) should be provided. 119

d. The degradation timeframe should be provided. 120

If the materials of construction or processing are not identical to a predicate device, and you are 121
relying on a risk assessment in lieu of new testing to address materials concerns such as 122
biocompatibility, you should also provide the following information:  123

a. Specifications for the incoming raw material. 124

b. A description of the processing (including sterilization) used to create the final 125
device. 126

As of the date of this draft guidance, the only cleared absorbable suture anchor components 127
consist of hydrolytically degradable polymers (e.g., PLLA). Suture anchors that consist of other 128
material types, or with another mechanism of degradation, would likely require additional types 129
of information. 130

131
132
133
134
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135
136

The 510(k) must include a comparison of the proposed device to a legally marketed predicate 137
device1 (including the 510(k) number, if available) and provide information to show how your 138
device is similar to, and different from, the predicate in terms of indications for use and 139
technological characteristics (e.g., material, geometry). Side by side comparisons, whenever 140
possible, are desirable, for example, using a tabular format as shown below. This table is not 141
intended to represent an exhaustive list of comparative parameters; you should ensure you 142
provide all relevant device descriptive characteristics as outlined in the “Device Description” 143
section, above. 144

145
Description Subject Device Predicate Device (Kxxxxxx) 
Indications For Use  
Anchor Geometry 
Anchor Dimensions 
(inner/outer diameters) 
Anchor Material 
Range of Suture Diameter 
Method of Fixation of Suture 
to Anchor 
Other Relevant 
Characteristics 

146

C. Biocompatibility 147
148

Significance: Bone anchors contain patient-contacting materials, which, when used for their 149
intended purpose (i.e., contact type and duration), may induce a harmful biological response.   150

151
Recommendation: You should determine the biocompatibility of all patient-contacting materials 152
present in your device (including the anchor and associated suture). If your device is identical in 153
composition and processing to bone anchors with a history of successful use, you may reference 154
previous testing experience or literature, if appropriate. To address the device materials, we 155
recommend you provide a reference to either a recognized consensus standard, or to a Letter of 156
Authorization (LOA) for a device Master File (MAF). 157

158
If you are unable to identify a legally marketed predicate device with similar location/duration of 159
contact and intended use that uses the same materials as used in your device, we recommend you 160
conduct and provide a biocompatibility risk assessment. The assessment should explain the 161
relationship between the identified biocompatibility risks, the information available to mitigate 162
the identified risks, and any knowledge gaps that remain. You should then provide any 163
                                                 
1 21 CFR  807.87(f)               
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164
risks. 165

166
We recommend that you follow FDA’s guidance “Use of International Standard ISO10993-1, 167
‘Biological evaluation of medical devices - Part 1: Evaluation and testing within a risk 168
management process’” 169
(http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocumen170
ts/ucm348890.pdf) which identifies the types of biocompatibility assessments that should be 171
considered and recommendations regarding how to conduct related tests.  172

173
Per ISO 10993-1 and Attachment A of FDA’s guidance, bone anchors are considered implant 174
devices in contact with tissue/bone for a permanent contact duration. Therefore, the following 175
endpoints should be addressed in your biocompatibility evaluation: 176

· Cytotoxicity 177

· Sensitization 178

· Irritation or Intracutaneous Reactivity 179

· Acute Systemic Toxicity  180

· Material-Mediated Pyrogenicity 181

· Subchronic toxicity (Sub-acute toxicity) 182

· Genotoxicity (We recommend that both mutagenicity and clastogenicity be assessed.) 183

· Implantation 184

· Chronic Toxicity 185

· Carcinogenicity 186
For device-specific, patient-contacting device instrumentation (e.g., inserter shafts) in contact 187
with tissue/bone for a temporary contact duration, the following endpoints should be addressed 188
in your biocompatibility evaluation: 189

· Cytotoxicity 190

· Sensitization 191

· Irritation or Intracutaneous Reactivity 192

· Acute Systemic Toxicity 193

· Material-Mediated Pyrogenicity 194

The following additional considerations are recommended for bone anchors: 195

http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
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196

· If the suture component includes a coating, this coating should be evaluated for 197
biocompatibility in addition to the bulk suture material. 198

· If your biocompatibility assessment relies on the use of raw materials, you should ensure 199
that you address the subsequent processing, cleaning, and sterilization steps to address 200
the biocompatibility of the final sterilized device. 201

· Differences in formulation, processing, sterilization, or device surface properties (e.g., 202
nanostructuring) that could affect biocompatibility of the final product may warrant 203
additional biocompatibility testing. 204

· For new formulations of degradable anchors (e.g., new combinations of degradable 205
materials, new additives, etc.), in addition to the testing described above, we recommend 206
you address the biocompatibility of the anchor over the life of the implant (i.e., the time 207
required for healing of the soft tissues being repaired) and discuss the starting, 208
intermediate, and final degradation products present over the course of degradation. 209

D. Sterility  210
211

Significance: Bone anchors are implanted devices, and should be adequately sterilized to 212
minimize infections and related complications.    213

214
Recommendation: For bone anchors labeled as sterile, we recommend that you provide 215
information for the finished device in accordance with the guidance, “Submission and Review of 216
Sterility Information in Premarket Notification (510(k)) Submissions for Devices Labeled as 217
Sterile” (http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-218
gen/documents/document/ucm109897.pdf). 219

E. Reprocessing (including single-use devices provided non-220
sterile) 221

222
Significance: Many of the patient-contacting components of bone anchor instrumentation are 223
reused, and should be adequately cleaned, disinfected, and sterilized between uses to minimize 224
infections and prevent device degradation.  225

226
Recommendation: Under the FDA labeling regulations (21 CFR 801), a device must have 227
adequate directions for use, which include instructions on preparing a device for use. Instructions 228
on how to reprocess a reusable device, or a single-use device that is provided non-sterile to the 229
user, are critical to ensure that a device is appropriately prepared for its initial and subsequent 230
uses. For recommendations regarding the development and validation of reprocessing 231
instructions in your proposed device labeling, please refer to the guidance, “Reprocessing 232
Medical Devices in Health Care Settings: Validation Methods and Labeling” 233

http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
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234
ments/UCM253010.pdf). 235

F. Pyrogenicity 236
237

Significance: Pyrogenicity testing is used to help protect patients from the risk of febrile reaction 238
due to gram-negative bacterial endotoxins and/or chemicals that can leach from a medical device 239
(e.g., material-mediated pyrogens). 240

241
Recommendation: To address the risks associated with the presence of bacterial endotoxins, 242
bone anchors should meet pyrogen limit specifications by following the recommendations 243
outlined in the guidance “Submission and Review of Sterility Information in Premarket 244
Notification (510(k)) Submissions for Devices Labeled as Sterile” 245
(http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-246
gen/documents/document/ucm109897.pdf). To address the risks associated with material-247
mediated pyrogens, you should follow the recommendations in the guidance “Use of 248
International Standard ISO10993-1, ‘Biological evaluation of medical devices - Part 1: 249
Evaluation and testing within a risk management process’” 250
(http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocumen251
ts/ucm348890.pdf).  252

253
For devices intended to be labeled as “non-pyrogenic,” we recommend that both bacterial 254
endotoxin and rabbit material-mediated pyrogen testing be conducted. 255

G. Shelf Life and Packaging  256
257

Significance: Shelf-life testing is conducted to support the proposed expiration date through 258
evaluation of the package integrity for maintaining device sterility and/or evaluation of any 259
changes to device performance or functionality. 260

261
Recommendation: With respect to package integrity for maintaining device sterility, you should 262
provide a description of the packaging, including how it will maintain the device’s sterility, and 263
a description of the package integrity test methods used. FDA recommends that package 264
integrity test methods include simulated distribution and associated package integrity, as well as 265
simulated (and/or real-time) aging and associated seal strength testing, to validate package 266
integrity and shelf-life claims. We recommend you follow the methods described in the FDA-267
recognized series of consensus standards, AAMI/ANSI/ISO 11607: Packaging for Terminally 268
Sterilized Medical Devices. Since many absorbable materials will be sensitive to moisture and 269
temperature, we recommend that your packaging description and testing address these important 270
considerations for any absorbable device. 271

272
With respect to evaluating the effects of aging on device performance or functionality, shelf-life 273
studies should evaluate the critical physical and mechanical properties of the device that are 274
required to ensure it will perform adequately and consistently during the entire proposed shelf 275

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM253010.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM253010.pdf
http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
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276
described below in Section III.I, Non-Clinical Performance Testing, and repeat all tests that 277
evaluate design components or characteristics that may be potentially affected by aging. 278

279
We recommend that you provide the protocol(s) used for your shelf-life testing and the 280
conclusions drawn from your results. If you use devices subject to accelerated aging for shelf-281
life testing, we recommend that you specify the way in which the devices were aged. For devices 282
or components containing polymeric materials, you should plan to conduct testing on real-time 283
aged samples to confirm that the accelerated aging is reflective of real-time aging. This testing 284
may be conducted in parallel with 510(k) review and clearance, with results documented to file 285
in the design history file (i.e., the test reports do not need to be submitted to FDA). 286

H. Magnetic Resonance (MR) Compatibility  287
288

Significance: MR imaging of patients with bone anchors poses the following potential hazards:  289

· movement of the implant, resulting in tissue damage or misplacement,  290

· heating of the implant and subsequent tissue damage, and  291

· image artifacts that may render the MR images uninterpretable or misleading. 292

Recommendation: We recommend that you address the issues affecting safety and compatibility 293
of your device (including the anchor and associated suture) in the MRI environment as described 294
in FDA’s guidance “Establishing Safety and Compatibility of Passive Implants in the MR 295
(Magnetic Resonance) Environment” 296
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu297
ments/ucm107708.pdf).  298

I. Non-Clinical Performance Testing 299
300

FDA recommends that you provide the information below to evaluate the material and 301
performance characteristics of your final, worst-case, sterilized device (including the anchor and 302
associated suture). If suture components are provided sterile and must be industrially resterilized 303
with the suture anchor, you should provide a robust rationale that addresses why the 304
resterilization is not expected to affect the performance of the suture component. Additionally, to 305
allow an evaluation of the implantation procedure and the use of device specific instrumentation, 306
implantation of anchor components in bench testing should be performed according to the 307
surgical technique as identified in the labeling.  308

309
While there is no absolute minimum acceptable sample size for testing, a sample size of five (5) 310
units has historically been accepted as the minimum for bench testing. Additional issues in 311
testing (e.g., large variability in results) or device design may indicate that a sample size beyond 312
this minimum is recommended. 313

314

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm107708.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm107708.pdf
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315
for use to the subject bone anchor system; however, a comparison to worst-case clinical loading 316
on the device may be sufficient to evaluate the performance of a suture anchor and establish 317
equivalence. If a comparison to clinical loading is provided, we recommend that you provide a 318
robust, clinically-based justification of the loads used (including literature citations where 319
relevant).  320

321
For each test, you should ensure that a complete test report is provided, including all relevant 322
information (e.g., a description of the test setup, description of test specimens, worst-case 323
rationale for test specimens, pre-specified acceptance criteria, test protocol of sufficient detail to 324
allow an evaluation of the methods used, test results including raw data, test conclusions). 325

1. Suture Characterization  326
Significance: Inadequate suture strength can lead to premature failure of the anchor 327
during implantation or clinical use.  328

329
Expectation: We expect that you include all appropriate information related to the 330
physical and performance characteristics of the suture as described in FDA’s 331
guidance document, “Class II Special Controls Guidance Document: Surgical 332
Sutures” 333
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/G334
uidanceDocuments/ucm072701.pdf).  If the suture has been previously cleared in a 335
predicate submission, this submission may be referenced in lieu of suture 336
characterization. 337

2. Insertion Testing 338
Significance: Insertion into dense bone can cause failure of the bone anchor. An 339
evaluation of worst-case insertion provides assurance of adequate insertion strength 340
of the anchor and associated insertion instrumentation.  341

342
Recommendation: Insertion testing should be conducted in the worst-case bone or 343
bone substitute based on the anatomic locations in the indications for use. If a bone 344
substitute is used, we recommend that it conform to ASTM F1839: Standard 345
Specification for Rigid Polyurethane Foam for Use as a Standard Material for 346
Testing Orthopaedic Devices and Instruments. The worst-case for insertion should 347
evaluate the ability of the anchor to be deployed correctly and without damage to 348
the device. Although this is typically performed in more dense bone, if there is 349
concern that an anchor design may not successfully deploy in less dense bone, this 350
scenario should also be evaluated. Testing should be performed in accordance with 351
the steps described in the surgical technique (e.g., pilot hole preparation). 352

353
Example: For bone anchors indicated for use in the hip, we recommend that you 354
provide insertion testing that simulates the hard cortical bone of the hip. While it is 355
the responsibility of the submitter to provide a rationale for an acceptable test setup, 356

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm072701.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm072701.pdf
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357
foot (PCF) foam per ASTM F1839). If another test setup is used to evaluate the 358
insertion of anchors with hip indications, you should provide a rationale for the 359
acceptability of the insertion construct. 360

3. Pullout Testing 361
Significance: Bone anchors subjected to a tensile load may fail by pullout from the 362
bone or breakage of the anchor or suture.  363

364
Recommendation: Pullout testing should be conducted in the worst-case bone or 365
bone substitute based on the anatomic locations of the indications for use. Note that 366
the failure point of the bone anchor may be the suture itself, the suture/anchor 367
interface, or the anchor/bone interface. The prevalence of these various failure 368
modes may be affected by the density of the test substrate. Although there is no 369
single accepted value for testing, we recommend testing at a middle range of 370
density (e.g., 20 PCF per ASTM F1839); however, this density may not be 371
appropriate for all designs and indications. We recommend you provide a robust 372
rationale as to your choice of bone or bone substitute based on the indications for 373
use and technological characteristics (i.e., likely failure modes) of the bone anchor. 374
For certain suture anchor designs, testing in ambient air may be appropriate; 375
however, some devices (e.g., nitinol) may be affected by testing conditions (e.g., 376
testing temperature, testing immersed in saline), so it is recommended that the test 377
setup take these factors into account when appropriate. 378

4. Component Interconnection Testing 379
Significance: Bone anchors can be assembled from multiple components that may 380
fail in a different manner than insertion or pullout. 381

382
Recommendation: If a bone anchor is assembled from multiple components (e.g., 383
two pieces that are screwed together), interconnection strength between 384
components should be evaluated and compared against worst-case expected loading 385
or a legally marketed predicate device.  386

5. Fatigue Testing   387
Significance: Bone anchor components subjected to cyclic loading may experience 388
failure of the anchor construct due to suture fray or fatigue failure of the anchor 389
component.  390

391
Recommendation: If the anchor is expected to experience cyclic loading (i.e., 392
healing time exceeds the time the anatomic location is immobilized post-393
surgically), it is recommended that you conduct fatigue testing to address the 394
concern of bone anchor fixation failure. We recommend that you provide a robust 395
clinical rationale (e.g., clinical literature) to support a decision that fatigue testing is 396
not necessary for the specific indications. Additionally, if the anchor design is novel 397
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398
riser at the suture connection point), fatigue testing is recommended regardless of 399
the expected healing time. 400

401
We recommend that you conduct cyclic testing with a clinically justified load and 402
cycle number. We further recommend you conduct pullout testing following cyclic 403
loading to demonstrate that pullout strength is retained.  404

6. Corrosion (Nitinol) 405
Significance: Nitinol, or other metallic bone anchor materials, may experience 406
surface corrosion and subsequent release of ions due to electrochemical interactions 407
occurring in the body.  408

409
Recommendation: An evaluation of the breakdown pitting corrosion potential of 410
your suture anchor should be provided. It is recommended that this evaluation be 411
performed according to ASTM F2129: Standard Test Method for Conducting 412
Cyclic Potentiodynamic Polarization Measurements to Determine the Corrosion 413
Susceptibility of Small Implant Devices. In this evaluation, we recommend you 414
address the following: 415

· Test devices should be representative of final sterilized devices and selected 416
such that potential variations due to manufacturing can be assessed (e.g., testing 417
samples from multiple lots). 418

· The worst-case implant component should be used to assess corrosion 419
resistance. Considerations should be given to factors such as geometry or size 420
that may affect surface finishing such as adequate polishing of regions of high 421
curvature.  422

· Test reports for pitting corrosion potential testing should be consistent with 423
ASTM F2129. For example, test reports should include corrosion/rest 424
potentials, breakdown potentials, as well as polarization curves. When practical, 425
we recommend that you plot all polarization curves in one graph. You should 426
ensure that you discuss any deviations from the ASTM F2129 standard (e.g., 427
test setup not meeting the criteria outlined in ASTM G5: Standard Reference 428
Test Method for Making Potentiodynamic Anodic Polarization Measurements).  429

· Results should be assessed against your acceptance criteria. The acceptance 430
criteria for the pitting corrosion testing should be determined by comparison to 431
a legally marketed predicate device with good clinical history of use (i.e., no 432
history of corrosion-related fractures or adverse events associated with nickel 433
release). Alternatively, while there is a paucity of data directly linking in vitro 434
corrosion testing to in vivo corrosion outcomes, conservative guidelines have 435
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2, which may also be used to establish 436
acceptance criteria.  437

· If breakdown occurred, you should include results of the visual inspection of 438
your device before and after testing to assess evidence of pitting. Images of 439
sufficient magnification should be included to support these observations and 440
identify pit locations. 441

Based on the device design, pitting corrosion evaluation, and surface finishing 442
information, further corrosion testing (e.g., metal ion release) and/or surface 443
characterization analyses may be recommended. 444

7. Degradation Testing 445
Significance: Anchors composed of degradable polymers lose their structural and 446
mechanical properties over time as they degrade, which may lead to insufficient 447
mechanical properties if degradation occurs too rapidly. 448

Recommendation: We recommend providing an evaluation of the degradation of 449
anchor components, consistent with the methods outlined in: 450

ASTM F1635: Standard Test Method for in vitro Degradation Testing of 451
Hydrolytically Degradable Polymer Resins and Fabricated Forms for Surgical 452
Implants 453

and 454

ASTM F2502: Standard Specification and Test Methods for Absorbable Plates and 455
Screws for Internal Fixation Implants. 456

We recommend that you apply an appropriately justified load to the anchor during 457
testing. Furthermore, it is recommended that degradation testing be performed in an 458
appropriate worst-case bone substitute consistent with the setup described in the 459
pullout testing section above.  460

Also, we recommend that the worst-case implant component configuration(s) be 461
used to address degradation of mechanical properties. Multiple factors may affect 462
the rate of degradation, including surface area to volume ratio, location of critical 463
design features, etc., and the worst case component may not be intuitive (i.e., may 464
not be the smallest component size). A justification for the applied loading and 465
worst-case component(s) selected should be provided. 466

                                                 
2 Corbett, R.A. “Laboratory Corrosion Testing of Medical Implants” In: Shrivastava S, editor. Proc. Materials and 
Processes for Medical Devices Conf., Materials Park, OH: ASM International; 2004. p. 166-171.  
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467
During testing, the peak pullout force should be compared to a legally marketed 468
predicate with equivalent indications for use and technological characteristics. We 469
recommend you compare the performance at time zero (0) and at multiple time 470
points beyond (e.g., 3, 6, 12, 26 weeks). We further recommend that your test report 471
for mechanical properties over time include the force-displacement curves acquired 472
at each time point and a description of the failure mode observed. 473

In addition to the mechanical characterization, it is recommended that you 474
characterize material degradation (e.g., mass loss, molecular weight changes 475
(number and weight average)) over the course of testing to more fully characterize 476
the degradation process. You should provide a detailed description of the methods 477
used along with references to any applicable consensus standards followed. 478

J. Clinical Performance Testing 479
480

Clinical evidence is generally unnecessary for most bone anchors; however, such testing may be 481
requested in situations such as the following:  482

483

· indications for use dissimilar from legally marketed devices of the same type that would 484
not constitute a new intended use, 485

· different technology (e.g., materials) from that used in legally marketed devices of the 486
same type, yet does not raise different questions of safety or effectiveness,  487

· cases where engineering and/or animal testing raises issues that warrant further 488
evaluation with clinical evidence, and/or 489

· devices with lower mechanical properties (e.g., pullout strength) than predicates. 490
491

FDA will consider alternatives to clinical testing when the proposed alternatives are supported 492
by an adequate scientific rationale. If a clinical study is needed to demonstrate substantial 493
equivalence, i.e., conducted prior to obtaining 510(k) clearance of the device, the study must be 494
conducted under the Investigational Device Exemptions (IDE) regulation, 21 CFR 812. 495
Generally, FDA believes bone anchors addressed by this guidance document are significant risk 496
devices subject to all requirements of 21 CFR 812. Please see the FDA guidance titled, 497
“Significant Risk and Nonsignificant Risk Medical Device Studies” 498
(http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126418.pdf).  In 499
addition to the requirements of 21 CFR 812, sponsors of such trials must comply with the 500
regulations governing institutional review boards (21 CFR 56) and informed consent (21 CFR 501
50). 502

K. Labeling 503
504

http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126418.pdf
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505
of 21 CFR 807.87(e). Proposed labels, labeling, and advertisements sufficient to describe the 506
bone anchor, its intended use, and the directions for use must be provided with a specific 507
intended use statement and any warnings, contraindications, or limitations clearly displayed as 508
described in 21 CFR 807.87(e). You should use the following suggestions for assistance in 509
preparing labeling that satisfies the requirements of 21 CFR 807.87(e).  510

511
As a prescription device, under 21 CFR 801.109, bone anchors are exempt from having adequate 512
directions for lay use. Labeling must, however, include adequate information for practitioner use 513
of the device, including indications, effects, routes, methods, frequency and duration of 514
administration, and any relevant hazards, contraindications, side effects and precautions. (21 515
CFR 801.109(d)).  516

517
The labeling should include the following information: 518

519
Indications for Use 520

These devices are intended for reattachment of soft tissue (e.g., ligament and tendon) to bone 521
at various anatomic locations. Different designs of anchor are suited for use at varying 522
anatomic locations; therefore, we recommend that the indications for use are sufficiently 523
detailed to specify the anatomic locations for the anchor components.  524

525
Directions for Use 526

The directions for use should familiarize users trained in orthopedic surgery with the features 527
of the device and how to use it in a safe and effective manner, including assembly and 528
insertion of anchor components for all of the proposed indications. 529

L. Modifications  530
531

In accordance with 21 CFR 807.81(a)(3), a device modification “that could significantly affect 532
the safety or effectiveness of the device” or represents “a major change or modification in the 533
intended use of the device” requires a new 510(k). FDA has determined that any one of the 534
modifications listed below would generally require a new 510(k). Please note that this list is not 535
exhaustive, but provides examples of modifications that will generally require a new 510(k). 536

537
A change or modification in the device that could significantly affect the safety or effectiveness 538
of the device and would generally require a new 510(k) include: 539

· The addition of a smaller or larger anchor diameter than what was previously cleared or 540
the addition of a smaller suture size – FDA considers these changes to be a significant 541
change in design. FDA has determined that these changes could significantly affect the 542
safety and effectiveness of the device by introducing a new potential worst-case scenario 543
for some failure modes. 544
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· A modification to the insertion technique (e.g., change from pre-drilled to self- punching) 
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545
– FDA considers this change to be a significant change in design of the anchor or the 546
instrumentation. FDA has determined that this change could significantly affect the 547
safety and effectiveness of the device by altering the risk of adequate fixation. 548

· The modification of the material formulation of a bone anchor or a change to a new 549
material such as from a non-absorbable to absorbable suture – FDA considers these 550
changes to be a significant modification in material, chemical composition, or material 551
processing. FDA has determined that these changes could significantly affect the safety 552
and effectiveness of the device by introducing new or increased biocompatibility 553
concerns or a change in the risks associated with device failure. 554

FDA believes that the following modifications will generally not require a new 510(k): 555

· Addition of a suture anchor of identical design and material to a cleared anchor, but of an 556
intermediate length (e.g., 15mm length anchor added to a system with 10mm and 20mm 557
lengths), or an increase in the length of a suture anchor inserter handle because neither 558
scenario would generally introduce new or significantly modified risks or new worst-case 559
failure modes. 560

561
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