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Disclaimer

About the Catalog of Regulatory Science Tools

The enclosed tool is part of the Catalog of Regulatory Science Tools, which provides a peer-
reviewed resource for stakeholders to use where standards and qualified Medical Device
Development Tools (MDDTSs) do not yet exist. These tools do not replace FDA-recognized
standards or MDDTs. This catalog collates a variety of regulatory science tools that the FDA's
Center for Devices and Radiological Health's (CDRH) Office of Science and Engineering Labs
(OSEL) developed. These tools use the most innovative science to support medical device
development and patient access to safe and effective medical devices. If you are considering
using a tool from this catalog in your marketing submissions, note that these tools have not
been qualified as Medical Device Development Tools and the FDA has not evaluated the
suitability of these tools within any specific context of use. You may request feedback or
meetings for medical device submissions as part of the Q-Submission Program.

For more information about the Catalog of Regulatory Science Tools,
email OSEL_CDRH@fda.hhs.gov.
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Overview

Engineering characteristics of bone fixation plate and screws (HRS and/or HWC product
codes) were collected from premarket notification submissions cleared in FDA’s 510(k)
databasel. The search was limited to medical devices with metallic, non-absorbable
implants only and at least one pediatric age group?? listed in the cleared indications for
use. Spinal, maxillofacial, and cranial devices were excluded. Approximately 250 510(k)
submissions met these criteria between 1976 and 2024. From there, submissions with
the greatest number of device components were selected to help represent the widest
range of pediatric-specific characteristics; this resulted in recording information from
24 submissions cleared between 2000 and 2024. To maintain confidentiality, all
information collected from the 510(k) database was aggregated and de-identified with
nominal values across multiple submissions presented instead of exact dimensions.
After collating the collected data, the device characteristics were compared for
consistency against anthropometric data of pediatric anatomy from published
literature.*>

The engineering characteristics are applicable to the following types of bones: tibia,
fibula, femur, pelvis, metacarpals, carpals, metatarsals, tarsals, humerus, ulna, radius,
calcaneus, clavicle, pelvis, olecranon, scapula, acetabulum, phalanges.

Engineering Characteristics of Pediatric Bone Fixation Plates and Screws

Pediatric bone fixation plates and screws were found to have the engineering
characteristics outlined in Table 1 and Table 2, respectively. Generic geometric
drawings of the plates can be found in Figure 1.

Table 1: Engineering Characteristics of Pediatric Bone Fixation Plates
Plate Material: Titanium alloys, Cobalt Chromium alloys, Stainless Steel®1?
Plate Length (L): 16 - 400mm
Plate Shaft Width (W;): 7.0 - 15.5mm
Plate Head Width (Wh): 7.0 - 38mm
Plate Thickness (T): 1.0 - 5mm
Plate Hole Diameter (Dn, widest point if tapered): 1.5 - 7.5mm
Number of Holes, Long Axis: 2 — 30 with or without hole threading
Plate Blade Angle: 0-50 degrees
Plate Geometries (note: definitions are found in ASTM F382 and ASTM F384° or are self-
explanatory): straight, contour, angled, tubular, letter-shaped (S, T, Y), cloverleaf, cobra head
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Table 2: Engineering Characteristics of Pediatric Bone Fixation Screws
Screw Material: Titanium alloys, Cobalt Chromium alloys, Stainless Stee|®12
Screw Length: 5 - 150mm
Screw Head Diameter (at widest point if tapered): 1.5 - 7.5mm
Screw Head Depth: 0.8 -4 mm
Major thread diameter: 1.5 - 7mm
Screw Geometries (note: definitions are found in ASTM F543!%): cancellous, cortical, non-tapping,
partially threaded, self-tapping, types HA/HB/HC/HD, compression (with and without head)
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Figure 1. Example plate geometries based on definitions found in ASTM 382-17 and ASTM 384-175°. Plate Geometries (Left
to Right): Straight Plate, Contour Plate, Angled Plate, Tubular Plate, Cobrahead Plate, Cloverleaf Plate. Geometries are
labeled with defined dimensions. W: Shaft width, Wy: Head width L: Overall Length, T: Thickness, Dy: Hole Diameter
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