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Available Breast Implants Surfaces in the Market

Traditional Smooth  “PU foam imprint” Salt-loss texture

VelvetSurface® SilkSurface®

SEM images of different textures available in the market, at a scale of 500 µm and 100X magnification. 

Images Property of Establishment Labs (2017).



Traditional Breast Implants Manufacturing Processes

• Achieved in a single step processPrimary Process

• Require a second special treatment
process after the shell has been
manufactured

• Involve the use of some additional
material

Secondary Processes



Traditional “Smooth” Surfaces are difficult to control

Source: Breast Implants Surface Development: Perspective on Development and Manufacture, Simon Barr and Ardeshir Bayat, Aesthetic Surgery Journal 2011 31:56.
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Difficult to control, Silicone flow 

and air drying creates waves and 

irregularities



Traditional “Smooth” surface is not really smooth

Source: Barr, S. Hill, E., and Bayat, A. Current Implant Surface Technology: An Examination of Their Nanosurface and their influence on Fibroblast Alignment and Biocompatibility, Eplasty. 2009; 9: e22.



Traditional Salt-loss Texture  

(Secondary Manufacturing Process)

“Salt-loss” texture 3D topography view taken with uSurf 

Mobile Profilometer. Images Property of Establishment 

Labs (2017).

Cavities dimensions’ measurements of the “salt-loss” macro-texture, at a 

scale of 1,00 mm and 55x magnification, taken from equator section. 

Images Property of Establishment Labs (2017).

Hall-Findlay EJ. Breast implant complication review: double capsules and late seromas. Plast Reconstr Surg. 2011 Jan;127(1):56-66. doi: 10.1097/PRS.0b013e3181fad34d. PubMed PMID: 21200201.



• “Pitted with cuboid shaped 

wells” with many 

irregularities (Barr, Hill and 

Bayat, 2009). 

• Silicon debris. 

• Structures outside cellular 

dimensions.

• Promote Tissue Ingrowth. 

Traditional Salt-loss Texture  

(Secondary Manufacturing Process)

Silicone Debris in a cavity of the “salt-loss” macro-texture, at a scale of 100 um 

and 300x magnification, taken from equator section. Images Property of 

Establishment Labs (2017).

Barr, S., Hill, E., Bayat, A. (2009). Current implant surface technology: an examination of their nanostructure and their influence on fibroblast alignment and biocompatibility. Eplasty., 16, 9:e22.



Traditional Polyurethane Foam Imprint Texture

(Secondary Manufacturing Process)

“Negative imprint with foam” texture, at a scale of 1 mm and 55X 

magnification, taken from apex section. 

“PU foam imprint” texture 3D topography view taken with 

uSurf Mobile Profilometer.



• This surface exhibits uneven 

nodules approximately 40 - 100 μm 

high and 50–150 μm in diameter, 

with high, flat-topped peaks and 

deep plunging crevasses” (Barr, 

Bayat and Hill, 2009). 

• Silicon debris. 

• Structures outside cellular 

dimensions.

• Potential Tissue Ingrowth. 

Traditional Polyurethane Foam Imprint Texture

(Secondary Manufacturing Process)

SEM image of “negative imprint with foam” texture with some silicone 

debris on its nodular structure. (Barr, Bayat and Hill, 2009). 

Barr, S., Hill, E., Bayat, A. (2009). Current implant surface technology: an examination of their nanostructure and their influence on fibroblast alignment and biocompatibility. Eplasty., 16, 9:e22.



Fibroblast Alignment Macro Surfaces

Macro Surface

Fibroblast Alignment



Motiva Implants® Surfaces (Primary Manufacturing Process)

Motiva 3D Inversion™ Manufacturing 

Process.



No additional treatments or process to manufacture

Motiva Implants® SmoothSilk®/SilkSurface® or VelvetSurface®
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Illustrative image by Establishment Labs

Microscopic image by Establishment LabsInner controlled surface from 

mandrel imprint  gets everted 

to the outer tissue contact side 

of the shell

Outer air dried side, difficult 

to control, moved to the 

inside of the shell by 

inversion



Motiva Implants® SmoothSilk®/SilkSurface®

SmoothSilk®/SilkSurface® 3D topography view taken with uSurf

Mobile Profilometer per ISO 25178-2:2012

SmoothSilk®/SilkSurface® SEM image at a scale of 1 mm and 

55X magnification
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High Density of Peaks

SmoothSilk®/SilkSurface®

Density of Peaks (Spd):

49000 (Peaks/cm2)

Spd = 8 peaks/cm2

1cm

1cm

Illustrative Image



Representation of how a fibroblast may look on a breast implant surface at the same magnification, 

considering the standardized fibroblast size of 25 µm used by Dalby et al. (2004). 

Size comparison of a fibroblast on the surfaces

Dalby MJ, Riehle MO, Johnstone H, Affrossman S, Curtis ASG. Investigating the limits of filopodial sensing: a brief report using SEM to image the interaction between 10 nm high nano-topography and fibroblast filopodia. Cell Biol Int.

2004;28(3):229–36.



A fibroblast is a cell in connective tissue which 

produces collagen and other fibres.

At a cellular level these fibroblasts adhere to very 

small substrates – They anchor to very small 

points. 

Human fibroblasts are 20-25 microns in size and 

are affected by nano-topography

Cells prefer to adhere to very small substrates

Fibroblast Alignment



Fibroblast Alignment Nano Surfaces

Cells prefer to adhere to very small substrates



SilkSurface® has more peaks than valleys : Skewness

Comparison

Skewness parameter comparison of different breast implants 

available in the market, measured with uSurf Mobile non-contact 

profilometer. Results Property of Establishment Labs (2017).

Positive 

Skewness: Means 

more peaks than 

valleys

Negative

Skewness: Means 

more valleys than 

peaks

Roughness trace



Motiva Nanotechnology ImprintTM is Designed to Reduce Damage to 

the Human Body Caused by Friction and Wear

Allergan Biocell Mentor Siltex Sientra True SilkSurface® Mentor Smooth

Roughness Sa 80  + 12 µm 44 + 12 µm 34.4 + 8 µm 4 + 1 µm 0.022 + 0.0096 µm

ROUGHNESS

HIGHEST LOWEST

Allergan Biocell Mentor Siltex Sientra TRUE SilkSurface® Mentor Smooth 

1. Motiva® Introduction to Motiva Implants: Safety Through Innovation. Las Vegas Slide Deck, 2016. 2. Derby BM, Codner MA. Textured Silicone Breast Implant Use in Primary Augmentation: 

Core Data Update and Review. Plast. Reconstr. Surg. 2015;135(1): 113-124. 3. Data on file. Establishment Labs®.  4.  Kyle DJT et al. Biomaterials. 52:88-102.

SILKSURFACETM IS DESIGNED TO REDUCE FRICTION AND INFLAMMATION

Macro Textures Nano/Smooth





Roughness Comparison



Biofilm is a significant 

contributor to capsular 

contracture, potential trigger of 

ALCL

Complications associated with Biofilm Formation

Modified from Hu et al., 2015.

Ajdic, D., Zoghbi, Y., Gerth, D., Panthaki, Z., & Thaller, S. (2016). Aesthetic Surgery Journal, 36(3), 297–309. Deva, A. K., Adams, W. P. & Vickery, K. 2013. Plast Reconstr Surg, in press. Hu H, Jacombs A, Vickery K, Merten SL,

Pennington DG, Deva AK. (2015). Plast Reconstr Surg., 135, 319–329. Rieger, U. M., Mesina, J., Kalbermatten, D. F., Haug, M., Frey, H. P., Pico, R., Frei, R., Pierer, G., Luscher, N. J. & Trampuz, A. (2013). Br J Surg, 100, 768-74.

Tamboto, H., Vickery, K. & Deva, A. K. (2010). Plast Reconstr Surg, 126, 835-842.



Surface Area & Biofilm

Surface area measured for different breast implants and 24- hour average log(10) CFU/disc 

(Staphylococcus epidermidis bacteria attachment) to them, based on The Center of Biofilm Engineering 

Testing at Montana State University.

Loch-Wilkinson, A., Beath, K., Knight, R., Wessels, W., Magnusson, M., Papadopoulos, T., Connell, T., Lofts, J., Locke, M., Hopper, I., Cooter, R., Vickery, K., Joshi, P., Prince, M., Deva, A. Breast implant associated Anaplastic

Large Cell Lymphoma in Australia and New Zealand – high surface area textured implants are associated with increased risk. Plastic and Reconstructive Surgery Advance Online Article.



Loch-Wilkinson, A., Beath, K., Knight, R., Wessels, W. , Magnusson, M., Papadopoulos, T. , Connell, T. , Lofts, J., Locke, M., Hopper, I., Cooter, R., Vickery, K., Joshi, P., Prince, M., Deva, A. Breast implant associated Anaplastic Large Cell Lymphoma in Australia and New Zealand – high surface area textured implants are associated with

increased risk. Plastic and Reconstructive Surgery Advance Online Article.

Independent testing performed by the Center for Biofilm Engineering, Montana State University, USA.



• Topography made of small dimensions 

• More peaks than valleys 

• High density of peaks

• Low inflammation

• Low roughness

• Low surface area

• Low bacteria attachment

• Less friction

SmoothSilk®/SilkSurface®

SmoothSilk®/SilkSurface® 3D topography view taken with uSurf

Mobile Profilometer



Biocompatibility

Compatibility with living tissue or a living system by not being toxic, injurious or physiologically reactive and 

not causing immunological rejection



With other implants

Foreign Body Response

Inflammation  Repair / Healing 
Successful 

Surgery
Patient safety & 

Satisfaction

Prolonged 
Inflammation

*Higher Capsular 
Contracture

*Potential Double 
capsules

Can lead to:

*Late Seromas

*Rupture

With Motiva Implants®



Drivers that Increase the Risk of Capsular Contracture

*Lower value corresponding to textured implant rate from Sientra·s 5-Year Study (Stevens, et al., 2013) and higher value corresponding to smooth surface rate from a three year follow-up (Malata et al. 1997).1. Barnsley, et al. 2006. 2. Barr, et al. 2009. 3. Stevens, et al. 2008. 4. FDA, 2011. 5. Rebello, et al. 2011. 6. Barr, Hill, Bayat, 

2009.7. Harvey, Hill & Bayat, 2013. 8.Dalby et al. 2004. 9. Jacombs, et al. 2014. 10. Tamboto, Vickery & Deva, 2010. 11.Deva, Adams, Vickery, 2013. 12. Wong, et al. 2006. 13. Liv et al. 2015. 14. Caterson & Orgill, 2014. 15.Spear, et al. 2007. 16. Spear&Murphy, 2014.



• Less Biofilm

• Less Friction 

• Less Silicon debris

• Less Gel Bleed

• Optimized surface topography 

Prevention



Surface Optimization in Literature



Surface & Medical Complications 

Linkage



SmoothSilk®/ SilkSurface®

Low
Roughnes

s

Low 
Friction

Low 
Surface 

Area

Less
Inflammatio

n

Low Biofilm
Developmen

t

Less
medical 

complication
s

1. Motiva Implants® Silicone Breast Implants: Summary of Clinical Data- 6-Year Follow Up. February 2017. Establishments Labs Alajuela, Costa Rica. 2. Sforza, MD., Zaccheddu, MD, MSc., Alleruzzo, MD., Seno, MD., Mileto, MD., Paganelli, MD., Sulaiman, MD., Payne, MD., Maurovich-Horvat, PhD Preliminar. 3-year Evaluation of Experience

With SilkSurface® and Velvet Surface® Motiva® Silicone Breast Implants: a Single Center Experience with 5813 Consecutive Breast Augmentation Cases. Aesthetic Surgery Journal 2017, 1–12. 3. Motiva Implants® Complaint Data Report October 2010 - December 2017.



The Science of Breast Tissue Management

The Research Approach of Motiva Implants®



Research Fields: 
Surface Characterization and Biocompatibility



Research External Collaboration Efforts

Tribology
Inmune 
Response

Biofilm



Surface Area & Biofilm

Surface area measured for different breast implants and 24- hour average log (10) CFU/disc 

(Staphylococcus epidermidis bacteria attachment) to them, based on The Center of Biofilm 

Engineering Testing at Montana State University.

Garth James, PhD1, Laura Boegli, BS.1, John Hancock, BSME2, Brian M. Kinney, MD3. In-vitro Testing of Bacterial Attachment and Biofilm Formation on Different Breast Implant Outer Shell Surfaces
1Montana State University, Bozeman, MT, USA, 2Establishment Labs, Santa Barbara, CA, USA, 3University of Southern California, Beverly Hills, CA, USA. http://meeting.aaps1921.org/abstracts/2018/P8.cgi



Evaluation of the effect of  SilkSurface® on fibrosis in vivo animal models

Research performed at the Robert Langer Laboratory at MIT, Boston , USA

Smooth Implants SilkSurface® 

Implants

In Vivo animal model                   

(B6 Mouse & Rabbit)



Gross examination of explanted Mini Control vs. SilkSurface® implant with tissue 

overgrowthTraditional Smooth (Control) SmoothSilk®/SilkSurface®

3 
w

ee
ks

12
 w

ee
ks

Research performed at the Robert Langer Laboratory at MIT, Boston , USA



Low Inflammatory Response Research

SmoothSilk® / SilkSurface® ameliorates fibrosis in B6 mice

Smooth SmoothSilk® / SilkSurface®

Histological analysis of the tissue capsule surrounding the Smooth and SmoothSilk® / SilkSurface® tiny implants 

with two different staining techniques.

Research performed at the Robert Langer Laboratory at MIT, Boston , USA



FACS analysis was used to quantify macrophages in tissue capsules surrounding 

implants
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SilkSurface® decreases fibrosis-dependent innate immune 
macrophages.

Less macrophages presence with 

SmoothSilk®/SilkSurface®



Traditional

Smooth

(control)

Full-size Human-scale Implants testing in Higher Order Rabbit Model 

3-week retrievals

SmoothSilk®/

SilkSurface®

Research performed at the Robert Langer Laboratory at MIT, Boston , USA







• Wear particles

• Wear rate

• Friction coefficient

Tribology Testing

Tribology is the study of the surfaces moving relative to one another



• Static friction: is the 

force that must be 

overcome to start 

moving the object.

• Dynamic friction: 

relates to the force 

needed to keep a 

surface in motion at 

a constant velocity. 

Tribology: Friction and Wear
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Static Friction Coefficient Dynamic Friction Coefficient

Comparative of static and dynamic average coefficients of different breast implants available in the market. Testing 

Performed on Akron Rubber Development Laboratory, Inc. Results Property of Establishment Labs (2017).



3D Topography views taken with uSurf Mobile Profilometer

Traditional Smooth SmoothSilk®/SilkSurface® VelvetSurface®

“PU foam imprint” “Salt-loss” texture

This is an automatic zoom made by the equipment, note the color scale dimensions



• Conclusions from these Research Projects

1. Less biofilm formed on the SilkSurface® and VelvetSurface® than the “PU foam imprint” and “Salt-loss” macro-textures,

showing a link between surface area and biolfilm load.

2. SmoothSilk®/SilkSurface® ameliorates the development of fibrotic capsules in mice and rabbit models compared to

traditional smooth, showing that a nano scale surface reduces the innate immune response, leading to less aggressive

capsules.

3. SmoothSilk®/SilkSurface® have less inflammatory cellular presence than traditional smooth implants in mice and rabbit

models, demonstrating the improved biocompatibility of this surface.



The Science of Breast Tissue 

Management
Motiva Implants® Clinical Evidence



2017 progress report at 6 years of a 10 year prospective study with MRI

Safety

No reported rupture, capsular contracture, double capsule or late seromas. No implant replacement due to clinical reasons.

100% of MRI cohort showed no evidence of implant rupture or capsular contracture

*MRI cohort 62% of the patients (N=20)



Retrospective Study: 3-year follow-up of 5,813 consecutive causes 

with Motiva Implants® and competitor experience at Dolan Park 

Hospital in the United Kingdom performed by 16 Consultant Plastic 

Surgeons
Lower Reoperation Rate at 3 years





• A Single-Center Experience, The Hospital Group, UK

• 16 Plastic Surgeons

• 5813 consecutive breast augmentation and revision cases

• SilkSurface® and VelvetSurface®

Study Design



• Excellent safety profile

• Very low rates of early complications

• No late-term complications

• No cases of device-related implant rupture

• No primary capsular contracture (Baker III/IV) cases

• No double capsules/No late seromas

• Very low re-operation rate

• 3 times more complications with VelvetSurface® than SilkSurface®

Published Paper Conclusions





Retrospective Study: 3-year follow-up of 5,813 consecutive causes 

with Motiva Implants® and competitor experience at Dolan Park 

Hospital in the United Kingdom performed by 16 Consultant Plastic 

Surgeons
Complications Rates at 3 years

*Implant ruptures related to contact with metal instruments.

Sforza, MD., Zaccheddu, MD, MSc., Alleruzzo, MD., Seno, MD., Mileto, MD., Paganelli, MD., Sulaiman, MD., Payne, MD., Maurovich-Horvat, PhD Preliminar. 3-year Evaluation of Experience With SilkSurface® and Velvet Surface® Motiva® Silicone Breast Implants: a Single Center Experience with 5813 Consecutive Breast Augmentation 

Cases. Aesthetic Surgery Journal 2017, 1–12.



In the first 7 years since the launch more than 300,000 Motiva Implants® have been placed with only 108 clinically related 

adverse events reported.

Motiva Implants® Complaint Data Report October 2010 - December 2017.

Complications Rates (N=386,284)

*No cases of implant rupture due to device failure.

Motiva Implants® Post Market Vigilance Report



Positive outcomes indicated by thin capsules

CAPSULES FROM RE-OPERATIONS FOR SIZE CHANGE

Post-Market Surveillance – Motiva Implants®

6 months 26 months 5 years



1. Motiva Implants® Silicone Breast Implants: Summary of Clinical Data- 6-Year Follow Up. February 2017. Establishments Labs Alajuela, Costa Rica. 2. Sforza, MD., Zaccheddu, MD, MSc., Alleruzzo, MD., Seno, MD., Mileto, MD., 

Paganelli, MD., Sulaiman, MD., Payne, MD., Maurovich-Horvat, PhD Preliminar. 3-year Evaluation of Experience With SilkSurface® and Velvet Surface® Motiva® Silicone Breast Implants: a Single Center Experience with 5813 

Consecutive Breast Augmentation Cases. Aesthetic Surgery Journal 2017, 1–12. 3. Motiva Implants® Complaint Data Report October 2010 - December 2017.

Multiple Levels of Clinical Evidence Indicate Superior Safety

Motiva Implants® real world data suggests superior clinical results according to the level of evidence 

provided by each report.








