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Coronary, Peripheral and 60 

Neurovascular Guidewires - 61 

Performance Tests and 62 

Recommended Labeling  63 
 64 

Draft Guidance for Industry and 65 

Food and Drug Administration Staff 66 
 67 

This guidance represents the current thinking of the Food and Drug Administration (FDA 68 
or Agency) on this topic. It does not establish any rights for any person and is not binding 69 
on FDA or the public. You can use an alternative approach if it satisfies the requirements 70 
of the applicable statutes and regulations. To discuss an alternative approach, contact the 71 
FDA staff or Office responsible for this guidance as listed on the title page.  72 

I. Introduction 73 

This draft guidance document provides draft recommendations for 510(k) submissions for 74 
guidewires intended for use in the coronary, peripheral, and neurovasculature. This draft 75 
document is intended to assist industry in designing and executing appropriate performance 76 
testing to support a premarket notification and provides recommendations for content and 77 
labeling to include in the submission. When final, this guidance will replace the “Coronary 78 
and Cerebrovascular Guidewire Guidance”1 document dated January 1995. This draft 79 
guidance is issued for comment purposes only. 80 
 81 
For the current edition of the FDA-recognized standards referenced in this document, see the 82 
FDA Recognized Consensus Standards Database web site at 83 
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm. For more 84 
information regarding use of consensus standards in regulatory submissions, please refer to 85 
FDA guidance titled “Recognition and Use of Consensus Standards” .2 86 
                                                 
 
1 
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM08
0789.pdf 
2https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm077
295.pdf  

https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM080789.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM080789.pdf
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
https://www.fda.gov/RegulatoryInformation/Guidances/ucm077274.htm
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM080789.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM080789.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm077295.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm077295.pdf
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 87 
FDA's guidance documents, including this guidance, do not establish legally enforceable 88 
responsibilities. Instead, guidances describe the Agency’s current thinking on a topic and 89 
should be viewed only as recommendations, unless specific regulatory or statutory 90 
requirements are cited. The use of the word should in Agency guidance means that 91 
something is suggested or recommended, but not required.  92 

II. Background 93 

Guidewires are used to facilitate the placement of therapeutic devices during percutaneous 94 
interventional procedures. In the context of this guidance, the guidewires being discussed are 95 
intended for use in the coronary, peripheral, and neurovasculature. There have been many 96 
technological advancements since the initial regulation of these devices and since the current 97 
final guidance on the topic was published. Therefore, updated information and additional 98 
clarity is needed regarding FDA’s recommendations for performance testing and labeling for 99 
a 510(k) for new or modified guidewires.  100 
 101 
This document supplements other FDA documents regarding the specific content 102 
requirements and recommendations of a 510(k) submission. You should also refer to 21 CFR 103 
807.87 and FDA’s guidance, “Format for Traditional and Abbreviated 510(k)s”.3 104 

III. Scope 105 

The scope of this document is limited to guidewires indicated for use in the coronary, 106 
peripheral, and neurovasculature, regulated under 21 CFR 870.1330 and with product codes 107 
listed in the table below.  108 
 109 

Product Code Regulation Number Name 

DQX 21 CFR 870.1330 
Wire, Guide, Catheter, 
Cardiovascular (Coronary and 
Peripheral) 

MOF 21 CFR 870.1330 Guide, Wire, Catheter, 
Neurovasculature 

 110 

IV. Premarket Submission Recommendations 111 

                                                 
 
3 https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm084365.htm 

https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm084365.htm
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm084365.htm
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A. Device Description 112 
We recommend that you identify your device by the applicable regulation and product code 113 
described in Section III above and include the information described below.  114 
 115 
As part of the device description, we also recommend that you identify all components and 116 
accessories and describe their function(s). In addition, we recommend that you provide the 117 
following information (if applicable to your device):  118 

• description of technological characteristics; 119 
• identification of configurations and models; 120 
• listing of materials; 121 
• identification of coatings; 122 
• description of joints; and 123 
• images or engineering drawings. 124 

 125 
We recommend that you describe the technical and performance specifications of the device 126 
and include a brief description of the device design in this section. We also recommend the 127 
specifications include tolerance ranges, operating limitations and any other functional, 128 
physical, and environmental specifications of the device. If your submission includes 129 
multiple device models, we recommend that you identify all device models and 130 
configurations along with the device dimensions. You should also provide images or 131 
engineering drawings of the device and accessories that include dimensions and tolerances to 132 
fully describe and characterize the device and describe any unique device features (e.g., tip 133 
configuration, tip performance). If your device contains any joints (i.e., locations where 134 
adhesives, thermal fusion, or other joining methods are used for bonding components of the 135 
guidewire), we recommend that you identify the joint location and bonding method used.  136 
 137 
Also as part of your device description, we recommend that you provide a list of all device 138 
components, their respective materials and their contact duration. We recommend identifying 139 
both the generic material(s) of construction and the unique material identifier(s). If your 140 
device includes coating(s), we recommend that you identify the coating name, chemical 141 
formulation, hydrophobicity or hydrophilicity, the coating purpose, thickness, length, 142 
location and how the coating is applied to the guidewire substrate. For additional labeling 143 
recommendations regarding coated devices, please see FDA’s draft guidance “Labeling 144 
Considerations for Intravascular Catheters, Wires, and Delivery Systems with Lubricious 145 
Coating” 146 
(https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/Guidance147 
Documents/UCM610630.pdf), which includes specific recommendations for this subset of 148 
guidewires.  149 

B. Predicate Comparison 150 
For devices reviewed under the 510(k) process, manufacturers must compare their new 151 
device to a similar legally marketed predicate device to support its substantial equivalence 152 
(21 U.S.C. 360c(i); 21 CFR  807.87(f)).  This comparison should provide information to 153 
show how your device is similar to, and different from, the predicate. Side by side 154 

https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM610630.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM610630.pdf
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comparisons, whenever possible, are desirable. See below for an example of how this 155 
information may be organized. This table is not intended to represent an exhaustive list of 156 
comparative parameters; ensure you provide all relevant device descriptive characteristics, as 157 
outlined in Section IV.A. Device Description, above. 158 
 159 
Description Your Device Predicate Device (Kxxxxxx) 
Indications for Use   
Wire Diameter   
Device Length   
Tip Length    
Tip Type and Shape   
Tip Flexibility   
Wire Material   
Coating(s) Material, Length 
and Location 

  

Tip Material   
Accessories   
Packaging Configuration   
Sterilization Method   
Shelf Life    

 160 
As part of your comparison, we recommend that you clearly explain the intended clinical 161 
environment and indications for use of your device. The indications for use should identify 162 
whether the device is intended to navigate into the peripheral, coronary or neurovasculature. 163 
If your device contains any feature(s) that is unique to your device compared to the predicate, 164 
we recommend that you clearly describe the feature(s), the location(s), and the operational 165 
characteristics and provide an explanation as to why the differences do not raise different 166 
questions of safety and effectiveness.  167 

C. Biocompatibility 168 
Significance 169 
Guidewires contain patient-contacting materials, which, when used for their intended 170 
purpose, (i.e., limited direct contact with circulating blood), may induce a harmful biological 171 
response. 172 
 173 
Recommendation 174 
You should determine the biocompatibility of all patient-contacting materials present in your 175 
device. If your device is identical in composition and processing methods to guidewires with 176 
a history of successful use, you may reference previous testing experience or the literature, if 177 
appropriate. For some device materials, it may be appropriate to provide a reference to either 178 
a recognized consensus standard, or to a Letter of Authorization (LOA) for a device Master 179 
File (MAF). 180 
 181 
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If you are unable to identify a legally marketed predicate device with similar 182 
location/duration of contact and intended use that uses the same materials as used in your 183 
device, we recommend you conduct and provide a biocompatibility risk assessment. The 184 
assessment should explain the relationship between the identified biocompatibility risks, the 185 
information available to mitigate the identified risks, and identify any knowledge gaps that 186 
remain. You should then identify any biocompatibility testing or other evaluations that were 187 
conducted to mitigate any remaining risks. 188 
 189 
We recommend that you follow FDA’s guidance “Use of International Standard ISO-10993-190 
1, ‘Biological evaluation of medical devices - Part 1: Evaluation and testing within a risk 191 
management process’”4   which identifies the types of biocompatibility assessments that 192 
should be considered and recommendations regarding how to conduct related tests. 193 
 194 
Per ISO 10993-1: Biological evaluation of medical devices – Part 1: Evaluation and testing 195 
within a risk management process and Attachment A of FDA’s guidance on ISO-10993-1, 196 
guidewires are externally communicating devices with limited (< 24 hour) duration direct 197 
contact with the circulating blood. Therefore, the following endpoints should be addressed in 198 
your biocompatibility evaluation: 199 

• cytotoxicity; 200 
• sensitization; 201 
• irritation/intracutaneous reactivity; 202 
• acute systemic toxicity; 203 
• material-mediated pyrogenicity; 204 
• complement activation (SC5b-9 pathway is recommended and C3a pathway 205 

optional); 206 
• in vivo thrombogenicity; and  207 
• direct and indirect hemolysis.  208 

 209 
The following additional considerations are recommended for guidewires. If novel materials 210 
are used, then genotoxicity testing may also be needed. Testing should be conducted with the 211 
largest surface area device model and worst-case exposure, if irradiation is used. Test 212 
samples should represent the final, sterilized device. 213 

D. Sterility 214 
Significance 215 
Depending on the indications for use, guidewires come in contact with blood or cerebrospinal 216 
fluid and should be adequately sterilized to minimize infections and related complications. 217 
 218 
Recommendation 219 
                                                 
 
4 
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.
pdf 

https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
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For guidewires labeled as sterile, we recommend that you provide information for the final, 220 
sterilized device in accordance with FDA’s guidance “Submission and Review of Sterility 221 
Information in Premarket Notification (510(k)) Submissions for Devices Labeled as 222 
Sterile”.5  223 

E. Pyrogenicity 224 
Significance 225 
Pyrogenicity testing is used to help protect patients from the risk of febrile reaction due to 226 
gram-negative bacterial endotoxins and/or chemicals that can leach from a medical device 227 
(e.g., material-mediated pyrogens). 228 
 229 
Recommendation 230 
To address the risks associated with the presence of bacterial endotoxins, guidewires should 231 
meet pyrogen limit specifications by following the recommendations outlined in FDA’s 232 
guidance “Submission and Review of Sterility Information in Premarket Notification 233 
(510(k)) Submissions for Devices Labeled as Sterile”.5 You should also follow the 234 
recommendations in “Guidance for Industry Pyrogen and Endotoxins Testing: Questions and 235 
Answers”.6 To address the risks associated with material-mediated endotoxins, follow the 236 
recommendations in FDA’s guidance “Use of International Standard ISO-10993, 'Biological 237 
Evaluation of Medical Devices Part 1: Evaluation and Testing’”.7 238 
 239 
For devices intended to be labeled as “non-pyrogenic,” we recommend that both the bacterial 240 
endotoxin and rabbit material-mediated pyrogen testing be conducted. 241 

F. Shelf Life and Packaging 242 
Significance 243 
Shelf life testing is conducted to support the proposed expiration date through evaluation of 244 
the package integrity for maintaining device sterility and/or evaluation of any changes to 245 
device performance or functionality. 246 
 247 
Recommendation 248 
With respect to package integrity for maintaining device sterility, you should provide a 249 
description of the packaging, including how it will maintain the device’s sterility, and a 250 
description of the package integrity test methods, but not the package test data. We 251 
recommend that package integrity test methods include simulated distribution and associated 252 

                                                 
 
5 https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf 
6 
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM310098.p
df 
7 
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.
pdf 

https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM310098.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM310098.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm109897.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM310098.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM310098.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
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package integrity, as well as simulated (and/or real-time) aging and associated seal strength 253 
testing, to validate package integrity and shelf life claims. We recommend you follow the 254 
methods described in the FDA-recognized series of consensus standards AAMI/ANSI/ISO 255 
11607-1: Packaging for terminally sterilized medical devices – Part 1: Requirements for 256 
materials, sterile barrier systems and packaging and AAMI/ANSI/ISO 11607-2: Packaging 257 
for terminally sterilized medical devices – Part 2: Validation requirements for forming, 258 
sealing and assembly processes. 259 
 260 
With respect to evaluating the effects of aging on device performance or functionality, shelf 261 
life studies should evaluate the critical device properties to ensure it will perform adequately 262 
and consistently during the entire proposed shelf life. To evaluate device functionality, we 263 
recommend that you assess each of the bench tests described in Section IV.G. Non-Clinical 264 
Performance Testing and repeat all tests that evaluate design components or characteristics 265 
that are potentially affected by aging 266 
 267 
We recommend that you provide a summary of the test methods used for your shelf life 268 
testing, results and the conclusions drawn from your results. If you use devices subject to 269 
accelerated aging for shelf life testing, we recommend that you specify the way in which the 270 
devices were aged. We recommend that you age your devices as per the currently FDA 271 
recognized version of ASTM F1980: Standard Guide for Accelerated Aging of Sterile 272 
Barrier Systems for Medical Devices and specify the environmental parameters established to 273 
attain the expiration date. For devices or components containing polymeric materials or 274 
coatings, you should plan to conduct testing on real-time aged samples to confirm that the 275 
accelerated aging is reflective of real-time aging. This testing can be conducted in parallel 276 
with 510(k) review and clearance, with results documented to file in the design history file 277 
(i.e., complete test reports do not need to be submitted to FDA). 278 

G. Non-Clinical Bench Testing 279 
The purpose of the non-clinical engineering testing is to ensure that the device performs as 280 
intended under the specified conditions of use and demonstrates substantial equivalence to 281 
the predicate device. The non-clinical performance testing recommended for each device’s 282 
indications for use may vary based on its respective risk profile associated with the intended 283 
target vasculature. FDA recommends that you provide the information below to evaluate the 284 
material and performance characteristics of your final, sterilized device that represents the 285 
worst-case design for each performance test. Where appropriate, the performance of the 286 
proposed device should be compared to that of the primary predicate device. If a test listed in 287 
Section IV.G. Non-Clinical Performance Testing is excluded from your submission, we 288 
recommend that you provide a clinical and risk-based justification for its omission. 289 
 290 
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For information on recommended content and format of test reports for the testing described 291 
in this section, refer to FDA’s Draft guidance, “Recommended Content and Format of Test 292 
Reports for Non-Clinical Bench Performance Testing in Premarket Submissions”.8 293 

1. Pre-Conditioning 294 
Prior to conducting the non-clinical performance testing, we recommend that you prepare the 295 
device per the instructions for use and then subject the device to clinically relevant pre-296 
conditioning. Pre-conditioning may include simulated use in an anatomical model (as 297 
discussed in Section IV.G.2. Simulated Use Model) depending upon the worst-case scenario 298 
and the device feature/specification being evaluated. We recommend that you clinically 299 
justify pre-conditioning parameters used for each test, where applicable.  300 

2. Simulated Use Model 301 
The simulated use model may be used when conducting pre-conditioning or testing in 302 
simulated anatomy is recommended. Your anatomical model should be appropriately 303 
tortuous to represent the indicated target vasculature of the worst-case treated patient 304 
population. Critical features to be considered in selecting the appropriate model include 305 
lumen diameter, bend radii, bend reversals, number of bends, tracking length, and coefficient 306 
of friction of tracking materials (e.g., polyurethane, silicone, Teflon, glass latex or native 307 
vessel). We recommend that your anatomical model be three-dimensional in order to best 308 
represent the human anatomy. Furthermore, it should appropriately model the various 309 
anticipated curvatures the device will encounter from all of the proposed access sites. An 310 
example of a recommended tracking fixture is described in Figure X2.4 of ASTM F2394: 311 
Standard Guide for Measuring Securement of Balloon Expandable Vascular Stent Mounted 312 
on Delivery System, which is used for devices intended to navigate the coronary arteries. We 313 
recommend providing the following information regarding your simulated use model in your 314 
submission: 315 

• materials of construction; 316 
• images of model(s) and engineering diagram(s); and 317 
• clinical rationale for the chosen model. 318 

 319 
When describing your simulated use model(s), we recommend that you identify the materials 320 
of construction of the model and include images and engineering diagrams that include 321 
dimensions (e.g., lengths, tubing diameters, radii of bend). We also recommend that a clinical 322 
rationale supporting the selection of the anatomical model parameters include a review of 323 
available imaging data or literature regarding the anatomy of the intended population. In 324 
addition, for devices with neurovascular indications, your simulated use model should be as 325 
tortuous as the relevant vasculature included in your instructions for use. Specifically, we 326 

                                                 
 
8 Available at 
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM60
6051.pdf. When final, this guidance will represent FDA’s current thinking on the recommended content and 
format of test reports for non-clinical bench performance testing in premarket submissions. 

https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM606051.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM606051.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM606051.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM606051.pdf
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recommend that you use a full anatomical model including entry at the femoral artery to the 327 
intended target location in the neurovasculature. Simulating worst-case tortuosity, your full 328 
anatomical model should include, at a minimum, the Internal Carotid Artery (ICA) siphon, 329 
two (2) 180-degree turns and two (2) 360-degree turns. 330 

3. Dimensional Verification 331 
Significance 332 
Accurate device dimensions help the physician to select appropriate product sizes. They can 333 
also affect the functional behavior of the device. 334 
 335 
Recommendation 336 
We recommend providing dimensional specifications and tolerances for the device as 337 
manufactured. The tolerances chosen should be based on risk and should have an appropriate 338 
clinically or scientifically relevant justification. We recommend using a calibrated tool to 339 
verify each dimension. At a minimum, the length and outer diameter should be measured and 340 
reported. If applicable, tip length, coating length, or other guidewire features should also be 341 
reported. 342 

4. Visual Inspection 343 
Significance 344 
Guidewire defects, including kinks, cracks, deformations or debris, can contribute to clinical 345 
complications, affecting the safety and performance of the device. 346 
 347 
Recommendation 348 
We recommend testing to ensure that the devices are free of extraneous matter and process 349 
and surface defects that could cause trauma to the vessels during use. If the device is coated, 350 
the coating should appear uniform. We recommend examining the devices with a minimum 351 
2.5X magnification. This test may be conducted independently or in conjunction with another 352 
performance test if performed prior to performance testing to represent the as-manufactured 353 
product. Please note that for coated devices, visual inspection alone at 2.5X magnification is 354 
insufficient to evaluate the coating integrity and additional test considerations should be 355 
followed (see Section IV.G.10. Coating Integrity). 356 

5. Simulated Use 357 
Significance 358 
Use of the device in a simulated use model, in combination with other interventional devices, 359 
as appropriate, can provide more clinically relevant information about its performance than 360 
isolated bench top performance testing. 361 
 362 
Recommendation 363 
We recommend that you use your device in combination with ancillary devices (e.g., 364 
introducer, guiding catheter) according to the instructions for use and track the device 365 
through the simulated use model multiple times. Please see Section IV.G.2 Simulated Use 366 
Model for recommendations in developing your model. You should report observations 367 
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regarding compatibility with secondary devices, appropriate preparation, and the 368 
maneuverability of the device through the simulated use model and the integrity of the device 369 
prior to, during, and after use. You should identify the minimum diameter catheter that is 370 
compatible with your guidewire and include this in the device labeling. This test may be 371 
conducted in conjunction with other tests when appropriately justified. 372 

6. Tensile Strength 373 
Significance 374 
Joint failure could lead to device failure and/or vessel damage. 375 
 376 
Recommendation 377 
We recommend testing the strength of each joint to failure. Prior to testing we recommend 378 
that the samples are prepared per the instructions for use and then pre-conditioned as needed 379 
to simulate worst case conditions and tracked through a simulated use model. Tensile 380 
strength testing should demonstrate that your device is capable of withstanding tensile forces 381 
greater than those expected in clinical use. When setting your acceptance criteria, we 382 
recommend that you consider testing the predicate device concurrently or determine the 383 
theoretical force based on clinical information. When the acceptance criteria are established, 384 
a clinical basis for their appropriateness should be included in your protocol. Because the 385 
strain rate used may affect the resulting data, and thus, the acceptability of the acceptance 386 
criteria and results, we also recommend that you report the strain rate used to test each 387 
sample and justify this rate. FDA recommends using a rate that can be shown to be clinically 388 
relevant (i.e., a similar rate at which the guidewire would be pulled in order to be withdrawn 389 
from the vasculature). 390 

7. Tip Pull 391 
Significance 392 
Tip detachment may adversely impact clinical performance (e.g., result in distal 393 
embolization). 394 
 395 
Recommendation 396 
For guidewires that contain one or more joints at the distal tip (e.g., spring or coil tips), we 397 
recommend evaluating the tensile force to separate the distal tip from the guidewire. Prior to 398 
testing, we recommend that the samples are prepared per the instructions for use and then 399 
pre-conditioned as needed to simulate worst case conditions and tracked through a simulated 400 
use model.  401 

8. Torque Strength 402 
Significance 403 
Inability to withstand torsional forces typical of clinical use may lead to device failure and/or 404 
vessel damage. 405 
 406 
 407 
 408 
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Recommendation 409 
We recommend that you prepare the samples per the instructions for use, pre-condition as 410 
needed to simulate worst case conditions, and track each device through a simulated use 411 
model. With the device in the simulated use model, we recommend that movement of the 412 
distal end of the device be constrained and the proximal end of the guidewire be rotated until 413 
failure. We recommend that you report the number of rotations to failure and the failure 414 
mode for each device tested.  415 

9. Torqueability 416 
Significance 417 
An inability of the distal tip to respond to manipulations made at the proximal end may 418 
adversely impact clinical performance (e.g., whipping effects may cause vessel damage 419 
and/or inability to navigate vessels). 420 
 421 
Recommendation 422 
We recommend that you prepare the samples per the instructions for use, pre-condition as 423 
needed to simulate worst case conditions, and track each device through a simulated use 424 
model. With the sample in the simulated use model and the distal end unconstrained, we 425 
recommend that you rotate the proximal end of the guidewire. You should report the 426 
rotational input to the resulting distal rotation at 90-degree intervals (with a minimum of 360-427 
total-degrees in one direction) and calculate a proximal-to-distal rotational ratio for each 428 
sample. 429 

10. Coating Integrity 430 
Significance  431 
Coating separation (i.e., peeling, flaking, shedding delamination and/or sloughing off) or 432 
degradation may adversely impact clinical performance (e.g., result in inflammation at access 433 
site, pulmonary embolization, pulmonary infarct, myocardial embolization, myocardial 434 
infarct, embolic stroke, cerebral infarct, tissue necrosis, or death). 435 
 436 
Recommendation 437 
Coating integrity testing is a characterization test; therefore, quantitative acceptance criteria 438 
are not anticipated. However, you should provide an interpretation of the data collected 439 
before and after subjecting the device to simulated use testing in a representative tortuous 440 
model. We recommend assessing the device for any unintended coating delamination or 441 
degradation during simulated use. You should provide representative images (using scanning 442 
electron microscopy and/or optical microscopy) of the coated surface pre- and post-simulated 443 
use testing. Images should include multiple magnifications (40X-500X) in order to detail any 444 
coating defect. If your coating is clear, it may be beneficial to dye the coating prior to 445 
simulated use in order to allow for proper visualization. We recommend that you conduct the 446 
coating integrity testing simultaneously with the particulate evaluation as described in 447 
Section IV.G.11. Particulate Evaluation to assess the origin, quantity, and size of particulates 448 
that may be removed from your device during simulated use. If your device contains coating 449 
anomalies, you should provide a scientific rationale explaining why the coating anomalies do 450 
not pose a safety risk.  451 
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11. Particulate Evaluation 452 
Significance  453 
Particulate generation during clinical use may result in serious adverse events including 454 
pulmonary embolism, pulmonary infarction, myocardial embolism, myocardial infarction, 455 
embolic stroke, tissue necrosis and death; therefore, guidewires intended to navigate the 456 
coronary vasculature or neurovasculature pose the greatest clinical risk and should be 457 
evaluated for particle generation along with coating integrity assessment in a representative 458 
simulated use model. If your device is intended to only navigate the peripheral vasculature 459 
and the coating integrity evaluation identified coating defects that may raise additional 460 
clinical concerns, particulate evaluation may be needed to address potential safety concerns. 461 
  462 
Recommendation 463 
To accurately account for particulates generated during the use of your device, the particles 464 
should be characterized after simulated use. We recommend that the number of particulates 465 
generated at each evaluation be quantified and characterized by size and count using a 466 
validated method (e.g., light obscuration, light refraction) under continuous flow conditions 467 
to simulate blood flow. Specifically, we recommend that the total number of particulates be 468 
reported in the following size ranges: ≥ 10μm, ≥ 25μm, and at the largest size for which 469 
validation yields ≥ 75% recovery. At a minimum, the largest size should be ≥ 50μm. For 470 
devices indicated for use in the neurovasculature, and for particulates that are greater than 50 471 
µm, we recommend that you distinguish, by percentage, the amount that are ≥ 200 µm, ≥ 500 472 
µm and ≥ 1000 µm, if those measurement methods are available, as these larger sized 473 
particulates pose a greater embolic risk.  474 
 475 
Appropriate precautions should also be implemented to ensure that the particles are 476 
suspended during particle counting and sizing to minimize artifacts from the test system. For 477 
further guidance on particulate evaluation, please refer to Section VIII.A.13. of FDA 478 
Guidance for Industry and FDA Staff, “Class II Special Controls Guidance Document for 479 
Certain Percutaneous Transluminal Coronary Angioplasty (PTCA) Catheters” 480 
(https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/481 
ucm225145.htm). 482 
 483 
If the particulate evaluation raises safety concerns, then chemical characterization may be 484 
needed to identify the particulate source(s).  485 

12. Lubricity 486 
Significance 487 
Lubricious coatings may be incorporated to decrease frictional forces experienced when 488 
navigating the target vasculature, and the functionality and performance of these coatings 489 
should be demonstrated. 490 
 491 
Recommendation 492 
We recommend that you characterize the drag force of the coating (e.g., pinch test) after the 493 
samples are prepared per the instructions for use and then pre-conditioned as needed to 494 

https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm225145.htm
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm225145.htm
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simulate worst case conditions. As part of this assessment, you should also visually inspect 495 
the coating before and after testing for coating delamination, flaking, etc., and report your 496 
observations. 497 

13. Corrosion Resistance 498 
Significance 499 
Guidewire corrosion can cause or contribute to premature device failure. In addition, 500 
corrosion byproducts may be toxic or cause other adverse biological and tissue responses. 501 
 502 
Recommendation 503 
We recommend that any metallic component of the device be examined for signs of 504 
corrosion after an immersion test (e.g., exposure of the device to a series of saline baths at 505 
room temperature, boiling, and 37˚C beyond the maximum expected clinical use duration). 506 
For more information regarding recommendations of methodology for this testing, please 507 
refer to the currently recognized version of ISO 10555-1: Intravascular catheters – Sterile 508 
and single-use catheters – Part 1: General requirements, Annex A. Although this standard 509 
has been written for intravascular catheters, the method used to evaluate corrosion resistance 510 
is applicable to guidewires.  511 

14. Kink Resistance 512 
Significance 513 
Guidewires may be subjected to bending forces during use, and an inability to withstand 514 
forces that are typical of clinical use could lead to device failure and/or vessel damage. 515 
  516 
Recommendation 517 
Your device should demonstrate resistance to kinking (and other failure modes) when bent 518 
around anatomically relevant radii. The samples should be prepared per the instructions for 519 
use and then pre-conditioned as needed to simulate worst case conditions. To evaluate the 520 
resistance to kinking, you should track each sample through a simulated use model where 521 
each sample is bent around mandrels of decreasing radii until failure (e.g., kink, deformation, 522 
fracture) or to the smallest bend radii expected during clinical use. This evaluation should 523 
account for all joints. When reporting the results, you should identify the mandrel sizes 524 
tested, which mandrel caused device failure, the location of failure and the type of failure 525 
observed.  526 

15. Tip Flexibility 527 
Significance 528 
Safe and successful navigation through tortuous vessels relies on the mechanical properties 529 
of the guidewire tip. Inappropriately designed guidewire tips may result in vessel perforation, 530 
dissection and/or other vessel damage.  531 
 532 
Recommendation 533 
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After the samples are prepared per the instructions for use and then pre-conditioned as 534 
needed to simulate worst case conditions, we recommend that you identify the force that 535 
induces buckling deformation when the device is held at 5, 10 and 20 mm from the distal tip.  536 

16. Radiopacity 537 
Significance 538 
Insufficient radiopacity could impede safe and appropriate usage of the device as it will not 539 
be clearly visible during use. 540 
 541 
Recommendation 542 
We recommend choosing a sample size greater than 1 (1 < N ≤ 5) to ensure that the 543 
radiopaque markers are visible using clinical imaging techniques. We recommend a 544 
qualitative or quantitative measure of radiopacity, wherein the guidewire is compared to a 545 
standard material or predicate device as a control via real-time or plain film x-ray. We 546 
encourage the use of in-vitro phantoms or equivalent models, but will also consider data from 547 
images of animal studies. We recommend including high-quality images of the guidewires 548 
and the control(s) in your submission. 549 

 550 
If the guidewire is indicated for the neurovasculature, we recommend radiopacity testing be 551 
conducted through the skull of an animal model or through a representative phantom. The 552 
skull presents additional attenuation of the x-ray signal, making imaging more challenging. 553 
Alternatively, a justification for why the skull was not included should be provided.  554 

H. Clinical Performance Testing 555 
Significance: In some cases, pre-clinical evaluation does not fully characterize all clinical 556 
experience, outcomes, and risks. In such cases, we recommend that you conduct in vivo (i.e., 557 
clinical) studies to evaluate device safety and effectiveness for new and modified guidewires. 558 
 559 
Recommendation:  560 
Clinical evidence is generally unnecessary for most guidewires; however, such testing may 561 
be requested in situations such as the following:  562 

• indications for use in complex clinical scenarios (e.g., crossing chronic total 563 
occlusions (CTOs)) of the coronary and peripheral arteries; 564 

• cases where engineering and/or animal testing raise issues that warrant further 565 
evaluation with clinical evidence; 566 

• indications for use dissimilar from legally marketed devices of the same type; or 567 
• new technology, i.e., technology different from that used in legally marketed devices 568 

of the same type, yet does not raise different questions of safety or effectiveness.  569 
 570 
We will consider alternatives to clinical testing when the proposed alternatives are supported 571 
by an adequate scientific rationale. If a clinical study is needed to demonstrate substantial 572 
equivalence, i.e., conducted prior to obtaining 510(k) clearance of the device, the study must 573 
be conducted under the Investigational Device Exemptions (IDE) regulation, 21 CFR Part 574 
812. Generally, FDA believes guidewires addressed by this guidance document are 575 
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significant risk devices subject to all requirements of 21 CFR 812. See the FDA Guidance 576 
titled, “Significant Risk and Nonsignificant Risk Medical Device Studies”.9 In addition to the 577 
requirements of Section 21 CFR 812, sponsors of such trials must comply with the 578 
regulations governing institutional review boards (21 CFR Part 56) and informed consent (21 579 
CFR Part 50). 580 
 581 
In some cases, “real-world data” (RWD) may be used to support expansion of the indication 582 
for a device for which 510(k) clearance has already been obtained. Whether the collection of 583 
RWD for a legally-marketed device requires an IDE depends on the particular facts of the 584 
situation. Specifically, if a cleared device is being used in the normal course of medical 585 
practice, an IDE would likely not be required. For additional information regarding this topic, 586 
please refer to the FDA Guidance entitled “Use of Real-World Evidence to Support 587 
Regulatory Decision-Making for Medical Devices”.10 588 

I. Labeling  589 
The premarket notification must include proposed labeling in sufficient detail to satisfy the 590 
requirements of 21 CFR 807.87(e). Proposed labels and labeling, sufficient to describe 591 
guidewires, their intended use, and the directions for use must be provided.  592 
 593 
As a prescription device, guidewires are exempt from having adequate directions for lay use 594 
required under section 502(f)(1) of the Federal Food, Drug and Cosmetic Act (FD&C Act) 595 
(21 U.S.C. § 352(f)(1))) as long as the conditions in 21 CFR 801.109 are met. For instance, 596 
labeling must include adequate information for the intended user of the device, including 597 
indications, effects, routes, methods, frequency and duration of administration and any 598 
relevant hazards, contraindications, side effects and precautions (21 CFR 801.109(d)).  599 
 600 
The instructions for use or package insert should include the following information. The list 601 
below is not intended to be exhaustive of all the labeling requirements under part 801. 602 
 603 
For additional recommendations regarding coated devices, please see FDA’s draft guidance 604 
“Labeling Considerations for Intravascular Catheters, Wires, and Delivery Systems with 605 
Lubricious Coating” 606 
(https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/Guidance607 
Documents/UCM610630.pdf), which includes specific labeling recommendations for this 608 
subset of guidewires.  609 

                                                 
 
9 https://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126418.pdf 
10 
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm513027.
pdf 

https://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126418.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm513027.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm513027.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM610630.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM610630.pdf
http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126418.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm513027.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm513027.pdf
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1. Device Description 610 
We recommend that you include a description of the guidewire identifying the important 611 
components and the functions of each such as the length, outer diameter along the length 612 
including transition zones, tip shape, coating location(s) and characteristics (e.g., 613 
hydrophobic or hydrophilic), if applicable.  614 

2. Indications for Use Statement 615 
The indications for use described in the labeling should be supported by information in the 616 
510(k) submission and clearly identify any specific regions of the vasculature. 617 

3. Contraindications 618 
We recommend including contraindications to describe situations in which there are known 619 
hazards or risks, as applicable, in the instructions for use. If you believe there are no known 620 
contraindications, please state “none known”. 621 

4. Warnings 622 
We recommend including the following warnings, as applicable, in the instructions for use. 623 
Sample language is provided in italics. If you believe any of these warnings are not 624 
applicable to your device, please provide a justification for each omission. 625 

• A warning statement regarding the indications for which the device has been 626 
confirmed to perform as intended, such as the following: “The safety and 627 
effectiveness of the device has not been established or is unknown in vascular regions 628 
other than those specifically indicated.” For example, if a specific guidewire is only 629 
indicated for peripheral vascular use based on the information provided in the 510(k) 630 
submission, the device should include a warning that the safety and effectiveness of 631 
the device has not been established in the coronary vasculature or neurovasculature. 632 

• A warning against reuse or re-sterilization of the device, which could affect non-633 
metallic components, such as “This device is intended for single use. Do not reuse or 634 
re-sterilize.” 635 

• A warning statement about the unestablished safety and effectiveness of a 636 
reprocessed device intended for multiple uses. For example, “The safety and 637 
effectiveness of this device has not been established after being reprocessed for 638 
multiple uses.” 639 

• A warning statement about the unestablished safety and effectiveness of the subject 640 
device’s use with atherectomy devices.  641 

5. Directions for Use 642 
We recommend that you provide specific directions for use of the guidewire. If your device 643 
contains a coating(s), then the directions for use should clearly explain how to properly 644 
prepare the device prior to clinical use.  645 
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V. Modifications 646 
In accordance with 21 CFR 807.81(a)(3), a device modification “that could significantly 647 
affect the safety or effectiveness of the device” or represents “a major change or modification 648 
in the intended use of the device” requires a new 510(k). FDA has determined that any one of 649 
the modifications listed below would likely require a new 510(k). The changes or 650 
modifications listed below would likely require submission of a new 510(k). Note that this 651 
list is not exhaustive but provides examples of modifications that will generally require 652 
submission of a new 510(k). For additional details, please see FDA guidance “Deciding 653 
When to Submit a 510(k) for a Change to an Existing Device”.11  654 
 655 
Such changes or modifications include: 656 

• Guidewire Material – A change in core guidewire material that has not been 657 
previously used in its indicated vasculature could significantly affect both safety and 658 
effectiveness of the device by altering the biocompatibility risk profile or device 659 
performance. 660 

• Coating(s) Location, Material, Amount, or Processing – A change in the coating 661 
composition, location, and the processes used to apply the coating could significantly 662 
affect both safety and effectiveness of the device by altering the biocompatibility risk 663 
profile and/or device performance. 664 

• Dimensions Not Previously Cleared – A change to a critical dimensional 665 
characteristic of the guidewire that is beyond guidewires previously cleared could 666 
significantly affect both safety and effectiveness by significantly affecting the 667 
performance risk profile. 668 

• Tip Configuration – A change to the tip shape, material, or adhesion process could 669 
significantly affect both the safety and effectiveness of the device because of a 670 
change to the known risk of tip detachment and the ability of the guidewire to 671 
properly navigate the intended vasculature.  672 

• Additional Vasculature – A change in the target vasculature could significantly affect 673 
both safety and effectiveness due to new or altered risks associated with different 674 
clinical conditions than those previously addressed in prior submissions. 675 
 676 

FDA believes that the following changes or modifications would likely not require 677 
submission of a new 510(k): 678 

• minor changes to the device packaging (e.g., hard copy of the Instructions for Use is 679 
replaced by an electronically available copy); 680 

• an extension of shelf life implemented according to the test protocols previously 681 
reviewed under the cleared submission; or 682 

• a dimensional change within the existing specification tolerance.  683 

                                                 
 
11 
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm514771.
pdf  

https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm514771.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm514771.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm514771.pdf
https://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm514771.pdf
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