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It was observed that the feature density decreases as the salt size increases.
Table 2. Micro-CT 3D images of three different feature-sized surfaces
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Figure 3. Porosity of the three different feature-sized surfaces via micro-CT analysis

The 3D structure with porosity decreased as the same amount of salt size
increased (flat surface porosity = 0; data not shown).
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1. Medical Device Reports of Breast Implant-Associated Anaplastic Large Cell Lymphoma, U.S. Food and Drug Administration, 2020.
2. Biomaterials & Engineering Laboratory Report Project : Surface Topography Device : Non-active mammary implants, Australian Government (Department of Health), 2019.
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- The physical properties varied depend on the different salt sizes especially the
decrease of porosity as the feature size increase.
- Higher NVR total amount was extracted from textured surface than flat surfaces
and headspace GC-MS analysis can be a tool to detect silicone relevant residual
volatiles from water extractables.
- It has been demonstrated that there was limited effects of dry-heat sterilization
process on physical properties of the fabricated samples.
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Limited effect of dry heat sterilization on physical characterization was observed.
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Figure 7. (a) Storage modulus and (b) total NVR (solvent: hexane, after process only) extraction
percentage of different feature-sized surfaces including flat control before and after dry-heat
sterilization
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Figure 5. NVR (solvent: hexane) tests of different feature-sized surfaces including flat
control (a) 3 consecutive cycles (b) total extraction amount
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 Fabrication methods of textured BIs2

Figure 2. BI surfaces related to different manufacturing methods/techniques

Table 4. Micro-CT 3D images and porosity values of three different feature-sized surfaces before
and after dry-heat sterilization
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Table 1.SEM analysis of three different feature-sized surfaces

- Among 733 US and global medical device reports (MDRs), 68% were
correlated with textured BIs and 28% MDRs were from unspecified BIs.
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Similar storage modulus was obtained among all three textured fabricated
samples plus flat sample.

(8) Analyses for characterization: scanning electron microscopy (SEM), micro-computed
tomography (micro-CT) , dynamic mechanical analysis (DMA), non-volatile residue (NVR) test,
and headspace gas chromatography-mass spectrometry (GC-MS) analysis
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Figure 4. Storage modulus of different feature-sized surfaces including flat control
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Figure 1. MDRs of BIA-ALCL on BI surfaces, as of Jan 5, 2020
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 Discussions on breast implant(BI)-associated complications have garnered
more attention from the medical community recently. Breast implantassociated anaplastic large cell lymphoma(BIA-ALCL) is at the center of the
discussion.
 BIA-ALCL occurs most frequently in patients who have BIs with textured
surfaces.
 By conducting the comprehensive physicochemical characterization of the
fabricated textured and smooth BI samples, this project aims to provide
scientific understanding of possible links between implant surface properties
and BI-associated complications including BIA-ALCL. Physicochemical
characterization methods for textured BI surfaces are being developed to
improve the evaluation of the textured BI devices.

Table 3. SEM analysis of three different feature-sized surfaces before and after dry-heat sterilization
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 Recently, textured breast implants have raised patient safety concerns due to
increased reporting of breast implant-associated anaplastic large cell
lymphoma, although an explanation remains elusive. We fabricated model
breast implant surfaces to investigate the impact of surface textures on the
material behaviors of breast implants.
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Figure 6. Headspace GC-MS total ion chromatogram of different feature-sized surfaces including flat
control (solvent: DI water)

Trimethyl silanol and benzene were detected by headspace GC-MS analysis.
Additional replicate tests are needed for the further verification.
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