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The purpose of this document is to summarize the main biocompatibility tests performed for all Sterile Silicone Breast Implants Motiva 
Implant Matrix®, according to the requirements specified for implantable breast devices in ISO 10993 “Biological Evaluation of Medical 
Devices”. 1,2 

Biocompatibility is the ability of a biomaterial to exist within a physiological environment without adversely affecting, or being adversely 
affected by tissue, bone, or fluids. Thus, biocompatibility testing is used to predict and prevent adverse reactions and to establish 
the absence of harmful effects of a foreign material in the body.1,2 An evaluation of biocompatibility is one part of the overall safety 
assessment of a device. Biocompatibility of devices is investigated using analytical chemistry, in vitro tests, and animal models.

A medical device or material that comes in contact with the patient’s body is expected to perform its intended function without resulting 
in any adverse effect to a patient. Potential adverse effects can range from short-term (acute) to long-term (chronic) adverse effects to 
the body such as mutagenic effects. For this reason, medical devices are typically subject to biological evaluation and biocompatibility 
testing to assess the interaction between a device and tissue, cells or body fluids of the patient. The primary purpose of a device 
biocompatibility assessment is to assure that the final product will perform as intended and will be safe for human use.1,2

ISO 10993-1, Biological Evaluation of Medical Devices - Part 1: Evaluation and Testing within a Risk Management Process, is the most 
widely used standard for assessing the biocompatibility of medical devices and materials, and provides a framework for determining the 
appropriate biocompatibility steps for planning a biological evaluation. Specific testing is dependent on the type of medical device or 
material and its intended use, and on the nature and duration of contact between the medical device and the body. According to the 
standard, an assessment for biological effects from the exposure of a medical device or material to human body can include testing such 
as cytotoxicity, sensitization, irritation or intracutaneous reactivity, systemic toxicity, subchronic toxicity, genotoxicity, implantation and 
haemocompatibility, etc.

Biocompatibility testing shall be conducted in compliance with Principles of Good Laboratory Practice (GLP) and/or ISO/IEC 17025.

The Biological Testing Validation for Sterile Silicone Breast Implants Motiva Implant Matrix®10 provides the instructions to perform the 
biological evaluation of all silicone gel-filled implants Motiva Implant Matrix® packed in the primary packaging double sterile barrier 
system, manufactured by Establishment Labs, for the major device components, as described in ISO 10993.1

1. Shell (SilkSurface™/ SmoothSilk™ and VelvetSurface™).

2. Silicone filling gel (ProgressiveGel™, ProgressiveGel™ Plus, ProgressiveGel™ Ultima™ and ProgressiveGel™ Contour).

3. Patch and filler system.

4. Unique Device Identification microtransponder.

5. TrueFixation™ System.

The VelvetSurface™ shell was not included in some of the biological tests. However, the selected test units used as samples for the 
biological evaluation are representative of the whole Sterile Silicone Breast Implants Motiva Implant Matrix® family because it evaluates 
the raw materials and type of surface that are part and/or component of the finished product. SilkSurface™ and VelvetSurface™ are 
considered equivalent in terms of clinical, technical and biological parameters, general performance, principles of operation, materials 
and packaging. In VelvetSurface™ the manufacturing process does not add any biological risk to the final product and no added materials 
or components are used, so there is no need to replicate all testing for both smooth and microtextured shells. 11

Additionally, ISO 10993-2 2006 Animal Welfare Requirements states that “Animal tests shall not be performed if the available data 
(e.g. from literature and/or database searches, results from previous screening tests, validated in vitro tests, previous animal tests or any 
other available relevant evidence) provide sufficient information on the biocompatibility of the test material for a sound, relevant risk 
assessment to be undertaken”.2

Testing was performed and/ or commissioned to GLP Certified laboratories by Nelson Laboratories Inc., a leading provider of full, 
life-cycle microbiology testing services for the Medical Device, Pharmaceutical, Tissue and Natural Products industries. This testing 
demonstrates the biocompatibility of the materials used in the Establishment Labs products.

INTRODUCTION
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Testing Description: With the use cell culture techniques, this test determines the cellular lysis (death), the inhibition of cell growth, and 
other effects on cells caused by medical devices, materials, and/or their extracts. Positive and negative controls should be employed with 
the tests wherever possible to evaluate the effect of the investigated material compared with the controls. The samples must be sterile 
to avoid contamination of the cells and a resulting misjudgment of cytotoxicity.

Methods and Results: Minimum essential medium (MEM) extracts were evaluated for cytotoxic effects on L929 cells (adipose cells from 
mouse).

The results showed that the test articles were non-cytotoxic, meaning that none of the evaluated components of Sterile Silicone 
Breast Implants Motiva Implant Matrix® cause cell damage by morphological means, affect cell growth nor specific aspects of cellular 
metabolism. Sterile Silicone Breast Implants Motiva Implant Matrix® can be used safely, without any concern of cell damage. 

Lot Number - Description

ET13025A

ET13025L with Q Inside
Safety Technology

ET13025G

ET13025H

RSF-255

EOSF-43Q

RVD-205+

RVD-205G

255

300

205

205

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

VelvetSurface™

VelvetSurface™

ProgressiveGel™

ProgressiveGel™ 
Ultima™

ProgressiveGel™ 
Plus

ProgressiveGel™ 
Contour™

14-Feb-14

25-Feb-14

13-Feb-14

10-Feb-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

According to the ISO 10993-1, Sterile Silicone Breast Implants Motiva Implant Matrix® are classified as permanent implant devices that 
are in contact with the tissue/bone, and thus are required to comply with the following biocompatibility testing1:

Test Requirements and Results 

1. Cytotoxicity4

This test assesses the degree to which an agent has specific destructive action on certain cells. Assessments include cell damage by 
morphological means, measurements of cell growth and measurements of specific aspects of cellular metabolism.

Guideline: ISO 10993-5.

Test article(s): 4 units. Implants containing shell, silicone gel, patch and filler system, and Unique Device Identification microtransponder 
as follows: 

Table #1. Samples for Cytotoxicity Test 

ESTABLISHMENT LABS BIOLOGICAL TESTING PROGRAM 
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Testing Description: Using an appropriate model, this test estimates the potential of medical devices, materials, and/or their extracts for 
contact sensitization. These tests are important because exposure or contact to even infinitesimal amounts of potential leachables can 
result in allergic or sensitization reactions.

Methods and Results: Saline and sesame oil extracts of the test articles were used to evaluate the sensitization potential in guinea pigs, 
a species known to be nearly as responsive to dermal sensitizers as human beings are, by the Magnusson and Kligman method. 

The results show that the test articles do not elicit a sensitization response, meaning that none of the evaluated components of Sterile 
Silicone Breast Implants Motiva Implant Matrix® cause allergic or hypersensitivity reactions.

2. Sensitization6

Sensitization or hypersensitivity reactions usually occur as a result of repeated or prolonged contact with a chemical substance that 
interacts with the body’s immune system.

Biomaterials and devices that cause sensitization reactions do so by means of their extractable chemicals. In some cases, an individual 
may develop a reaction only after encountering a material repeatedly or after continuous, prolonged contact, such as with an implant.

This test assesses possible induction of acquired sensitivity or allergy and contact hazards from chemicals released from medical devices, 
which may produce skin and mucosal irritation or skin sensitization.

Materials included in Sterile Silicone Breast Implants Motiva Implant Matrix® have been tested, and their skin or mucosal irritation or 
sensitization potential has been documented repeatedly in the literature.

Guideline: ISO 10993-10.

Test article(s): 6 units. Implants containing shell, silicone gel, patch and filler system, Unique Device Identification microtransponder and 
TrueFixation™ System as follows:

Table #2. Samples for Sensitization Test 

Lot Number - Description

ET13027Y with Q Inside 
Safety Technology

ET13027E with Q Inside
Safety Technology

ET13027F with Q Inside
Safety Technology

ET13027F with Q Inside
Safety Technology

RSD-205GQ

RSF-255Q

RSF-255+Q

RSF-255+Q

205

255

255

255

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

ProgressiveGel™

Contour™

ProgressiveGel™ 

ProgressiveGel™ 
Plus

ProgressiveGel™ 
Plus

19-Mar-14

12-Mar-14

11-Mar-14

11-Mar-14

ET13027D with 
TrueFixation™

RSF-255 255 ProgressiveGel™ 19-Mar-14

ET13027.AD 14060142 RSM-185+ 185 ProgressiveGel™ 
Plus

16-Jun-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date
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3. Irritation / Intracutaneous Reactivity6

The chemicals released from device materials in contact with the body may produce skin, mucosal, or eye irritation. In general terms, such 
irritation is a local tissue response characterized by the usual signs of inflammation—redness and swelling—and sometimes accompanied 
by heat and pain. The ISO standard defines irritation as a “localized inflammatory response to single, repeated, or continuous application 
of the test substance, without involvement of an immunological mechanism.”

Guideline: ISO 10993-10.

Test article(s): 2 units. Implants containing shell, silicone gel, patch, and filler system, Unique Device Identification microtransponder and 
TrueFixation™ System as follows:
Table #3. Samples for Irritation / Intracutaneous Reactivity Test

Lot Number - Description

ET13027L with Q Inside 
Safety Technology

ET13027K with Q Inside
Safety Technology

RSD-205+Q

RSD-205Q

300

205

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

ProgressiveGel™ 
Plus

ProgressiveGel™ 

10-Mar-14

12-Mar-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Testing Description: This test determines if any chemicals that may leach or are extracted from the test article are capable of causing 
local irritation in the dermal tissues of rabbits.

Methods and Results: Normal saline and sesame seed oil extracts of test articles (one sample was used for the NS extraction and one 
sample was used for the SO extraction) were evaluated for intracutaneous toxicity (irritation) in albino rabbits. None of the animals on 
study showed abnormal clinical signs during the 24, 48, and 72 hour observation periods. No significant dermal reactions or any other 
abnormal clinical sign were observed at the injected test and control sites on the rabbits at the 24, 48, and 72 hour observation periods. 

The results showed that the test articles were not irritants, meaning that Sterile Silicone Breast Implants Motiva Implant Matrix® can be 
used safely, with no concern regarding the possibility of local irritation reactions. 
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Testing Description: The purpose of this test is to screen test article extracts or solutions for potential toxic effects as a result of a single-
dose systemic injection in mice. The Acute Systemic Toxicity test estimates the potential harmful effects of either single or multiple 
exposures to medical devices, materials, and /or their extracts, during a period of less than 24 h, in an animal model.

ISO Acute Systemic Injection Test Methods and Results: Normal Saline (NS) and sesame seed oil (SO) extracts of test articles were 
evaluated for systemic acute toxicity in mice. None of the animals on study were observed with abnormal clinical signs indicative of 
toxicity during the 72- hour test period. All were alive at the end of the 72- hour test duration and body weight loss was within acceptable 
parameters over the course of the study. Food consumption, blood and urine analyses, and eye examinations were within normal 
parameters.

The results showed that the test articles were nontoxic, meaning that Sterile Silicone Breast Implants Motiva Implant Matrix® can be 
used safely, with no concern regarding potential acute adverse effects of chemical extractables on organ systems throughout the body. 

4. Systemic Toxicity (Acute)7

Systemic toxicity is a potential adverse effect of the use of medical devices. Generalized effects, as well as organ and system effects can 
result from absorption, distribution and metabolism of leachables from the device or its materials to parts of the body with which they 
are not in direct contact. The purpose of systemic toxicity studies is to evaluate such potential adverse effects. Data collected during the 
course of a systemic toxicity study and at its end points must enable researchers to assess the overall impact that the device had on the 
test animals’ organ systems. 

Guideline: ISO 10993-11.

Test article(s): 2 units. Implants containing shell, silicone gel and patch and filler system as follows:

Table #4. Samples for Acute Systemic Toxicity Test

Lot Number - Description

ET13027D

ET13027M

RSF-255

RSD-205+

255

205

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

ProgressiveGel™

ProgressiveGel™ 
Plus

19-Mar-14

10-Mar-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date
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5. Systemic Toxicity, Material-Mediated Pyrogenicity7

Pyrogenicity tests can be used for acute systemic toxicity studies and indicate whether a saline extract of a medical device causes a 
pyrogenic response (fever) in rabbits.

Guideline: ISO 10993-11.

Test article (s): 5 units. Implants containing shell, silicone gel, patch and filler system and Unique Device Identification microtransponder.

Table #5. Samples for Systemic Toxicity/Material - Mediated Pyrogenicity Tests

Lot Number - Description

ET13027A

ET13025C with Q Inside
Safety Technology

ET13025D with Q Inside
Safety Technology

ET13025K with Q Inside
Safety Technology

EOSF-43

RSM-105+Q

RSM-105Q

ERVD-205Q

300

105

105

205

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

VelvetSurface™

ProgressiveGel™

Ultima

ProgressiveGel™ 
Plus

ProgressiveGel™ 

ProgressiveGel™ 
Ultima™

12-Mar-14

13-Feb-14

13-Feb-14

ET13025B with Q Inside
Safety Technology

EOSF-43Q 300 SilkSurface™/
SmoothSilk™

ProgressiveGel™ 
Ultima™

27-Feb-14

25-Feb-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Testing Description: The purpose of this study is to determine if a saline extract of the test article causes a febrile response in rabbits. 
Pyrogenicity tests are included to detect material-mediated pyrogenic reactions of medical devices or material extracts.

ISO Material Mediated Rabbit Pyrogen Test Methods and Results: Normal Saline (NS) extracts of test articles were injected intravenously 
via the marginal ear vein of rabbits. Rectal temperatures were recorded for each animal prior to injection and between 1 and 3 hours 
post-injection (at minimum 30 minute intervals). 

The test article is considered negative since none of the animals had an individual temperature difference greater than or equal to 0.5°C 
when the baseline temperature was subtracted from the maximum temperature recorded between 1 and 3 hours post-injection.

These results indicate that the test articles were determined to be non-pyrogenic and support the use of Implants Sterile Silicone Breast 
Implants Motiva Implant Matrix® with no concern regarding any of its components eliciting a pyrogenic response, which would indicate 
acute toxicity of the device. 
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Lot Number - Description

ET13027K with Q Inside
Safety Technology
and TrueFixation™

RSD-205Q 205 SilkSurface™/
SmoothSilk™ ProgressiveGel™ 12-Mar-14

ET13027B with Q Inside
Safety Technology
and TrueFixation™

EOSF-43Q 300 SilkSurface™/
SmoothSilk™

ProgressiveGel™ 
Ultima™

03-Abr-14

ET13027B with Q Inside
Safety Technology

EOSF-43Q (1) 300 SilkSurface™/
SmoothSilk™

ProgressiveGel™

Ultima™
03-Abr-14

ET13027B with Q Inside
Safety Technology

EOSF-43Q (2) 300 SilkSurface™/
SmoothSilk™

ProgressiveGel™ 
Ultima™

03-Abr-14

ET13027B with Q Inside
Safety Technology

EOSF-43Q (3) 300 SilkSurface™/
SmoothSilk™

ProgressiveGel™

Ultima™
03-Abr-14

ET13027O with Q Inside
Safety Technology

RVD-205+Q (1) 205 VelvetSurface™ ProgressiveGel™ 
Plus

11-Mar-14

ET13027O with Q Inside
Safety Technology

RVD-205+Q (2) 205 VelvetSurface™ ProgressiveGel™

Plus
11-Mar-14

ET13027T with Q Inside
Safety Technology

RSD-265Q 265 SilkSurface™/
SmoothSilk™

ProgressiveGel™ 12-Mar-14

ET13027F with Q Inside
Safety Technology

RSF-255+Q 255 SilkSurface™/
SmoothSilk™

ProgressiveGel™

Plus
11-Mar-14

ET13027R with Q Inside
Safety Technology

RVD-205Q 205 VelvetSurface™ ProgressiveGel™ 12-Mar-14

ET13027.AD 14030153 RSM-160+ 160 SilkSurface™/
SmoothSilk™

ProgressiveGel™

Plus
20-Mar-14

ET13027U RSD-265+ 265 SilkSurface™/
SmoothSilk™

ProgressiveGel™

Plus 
11-Mar-14

ET13027FS RSD-265 265 SilkSurface™/
SmoothSilk™

ProgressiveGel™ 12-Mar-14

ET13027G RSF-255+ 255 SilkSurface™/
SmoothSilk™

ProgressiveGel™

Plus 
11-Mar-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Table #6. Samples for Subacute and Subchronic Toxicity Tests 

6. Subacute and Subchronic Toxicity7

The purpose of systemic toxicity studies is to evaluate the potential adverse effects of chemical extractables from medical devices on 
organ systems throughout the body. Data collected during the course of a systemic toxicity study and at its end points must enable 
researchers to assess the overall impact that the device had on the test animals’ organ systems. 

Guideline: ISO 10993-11.

Test article (s): 14 units. Implants containing shell, silicone gel, patch and filler system, Unique Device Identification microtransponder, 
and TrueFixation™ System as follow.
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Testing Description: These tests determine the effects of either single or multiple exposures or contacts to medical devices, materials, 
and/or their extracts for a period of not less than 24 hours but not greater than 10% of the total life span of the test animal (e.g., up to 
90 days in rats). 

Test method and Results: Test mice were injected intravenously with normal saline extracts of the supplied test article. Control mice 
were injected with normal saline prepared without the test article as a vehicle blank. The animals were observed for signs of toxicity 
immediately after each injection and once daily. Body weight data were collected throughout the study. Blood samples were obtained 
at termination and analyzed for hematology and clinical chemistry parameters. Gross necropsy was performed after euthanasia. Select 
tissues were removed from the test and control animals and fixed in 10% neutral buffered formalin (NBF) and routinely processed for 
microscopic evaluation by a qualified pathologist. 

All animals in the test and control groups survived for the duration of 14-day study. No abnormal clinical signs were noted in any of the 
animals during daily observations. All animals gained weight over the course of the study. There was no mean body weight loss in any 
group over the course of the study. There were no statistically significant differences (all p values were greater than 0.05) between the 
test and control mice body weights at any recorded time period in the study. No abnormal findings were noted at necropsy for test and 
control animals. The pathology analysis concluded there were no adverse findings that could be attributed to the test article.

Under the conditions of this study, the normal saline extract of the test article is considered negative for signs of subacute and subchronic 
systemic toxicity, meaning that Sterile Silicone Breast Implants Motiva Implant Matrix® can be used safely, with no concern of medium 
or long-term adverse events associated with the medical device, their materials, and/or their extracts. This is a very important test for 
long-term implantable devices.
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7. Mutagenic, Carcinogenic And Reproductive Hazards3 

The risk of serious and irreversible effects, such as cancer or second-generation abnormalities, is of particular public concern. It is 
therefore important to minimize such risks to the greatest extent feasible in order to ensure safe medical devices. The assessment of 
mutagenic, carcinogenic and reproductive hazards is an essential component of the control of these risks. 

7.1. Genotoxicity 

Any attempt to assess the safety of a device intended for permanent implantation would be incomplete without testing for the presence 
of toxins that exert an effect on the genetic material of cells.

Instructions for cell activities are encoded within genes, or sections of DNA, devoted to each specific function. A thread consisting of 
many genes strung together with large amounts of DNA is called a chromosome, each of which is divided into two chromatids that come 
together at a junction known as the centromere. An alteration in any part of this DNA structure that results in permanent inheritable 
changes in cell function is called a mutation, and the agents that cause such mutations are known as genotoxic agents or genotoxins.

Guideline: ISO 10993-3.

Testing Description: Genotoxicity tests use mammalian or non-mammalian cell cultures or other techniques to determine gene mutations, 
changes in chromosome structure and number, and other DNA or gene toxicities caused by medical devices, materials, and/or their 
extracts.

There are three major types of genotoxic effects: gene mutations, chromosomal aberrations, and DNA effects. Because no single in vitro 
assay is capable of detecting all three types, Establishment Labs addressed Genotoxicity testing using 3 separate tests: The Salmonella- 
E. coli Reverse Mutation Assay, the Chromosome Aberration Frequencies in CHO cells, and the In Vivo Micronucleus Assay. 

7.1.1. Genotoxicity, ISO Bacterial Mutagenicity Test - Ames Assay (GLP- 4 Salmonella Strains and 1 E. Coli Strain- 2 Extracts)

Test article(s): 2 units. Implants containing shell, silicone gel, patch and filler system, Unique Device Identification microtransponder and 
TrueFixation™ System as follows.

Table #7. Samples for Genotoxicity, ISO Bacterial Mutagenicity Ames Test 

Lot Number - Description

ET13027Y with Q Inside
Safety Technology

ET13027P with 
TrueFixation™

RSD-205GQ

RVD-205

205

205

SilkSurface™/
SmoothSilk™

VelvetSurface™

ProgressiveGel™

Contour™

ProgressiveGel™ 

19-Mar-14

12-Mar-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Testing Description and Results: The purpose of this study was to evaluate the mutagenic potential of the test article (or its metabolites) 
by measuring its ability to induce back mutations at selected loci of several strains of bacteria (Salmonella and E. coli) in the presence 
and absence of microsomal enzymes by a method compliant with the requirements specified in ISO 10993-3.

None of the test articles extracts, with or without microsomal fraction activation, were mutagenic to any of the bacterial tester strains.
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7.1.2. Genotoxicity, Chromosomal Aberration Assay

Test article(s): 4 units. Implants containing shell, silicone gel, patch and filler system, Unique Device Identification microtransponder and 
TrueFixation™ System as follows.

Table #8. Samples for Genotoxicity, Chromosomal Aberration Assay 

Lot Number - Description

ET13027I with Q Inside
Safety Technology

ET13027J with 
TrueFixation™

ET13027.AD 14060142

ET13027N

ERSF-255Q

RSD-205

RSM-185+

ERVD-205

255

205

185

205

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

VelvetSurface™

ProgressiveGel™

Ultima™

ProgressiveGel™ 

ProgressiveGel™ 
Plus

ProgressiveGel™ 
Ultima™

03-Abr-14

12-Feb-14

16-Jun-14

03-Abr-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Testing Description and Results: The test was performed to screen the manufacturer’s devices and materials, in order to determine if they 
cause structural chromosome aberrations in Chinese Hamster Ovary (CHO) cells. The test was performed in the presence and absence 
of S9 metabolic activation (S9 fraction is the product of an organ tissue homogenate used as metabolic activator).

The cytotoxicity data showed no reactivity to the test article solutions when placed on CHO cells. The polyploid, endoreduplication rate, 
as well as the mitotic index of the test article solutions showed no significant difference from the controls.

The test article extracts showed no significant increase of chromosome aberrations when compared to the negative controls. The test 
article is not considered to be genotoxic when exposed to S9 fraction. 

7.1.3 Genotoxicity, ISO In Vivo Mouse Micronucleus Assay

Test article (s): 2 units. Implants containing shell, silicone gel, patch and filler system, Unique Device Identification microtransponder and 
TrueFixation™ System as follows.
Table #9. Samples for Genotoxicity, ISO In Vivo Mouse Micronucleus Assay 

Lot Number - Description

ET13027B with Q Inside
Safety Technology 
and TrueFixation™

EOSF-43Q 300 SilkSurface™/
SmoothSilk™

ProgressiveGel™ 

Ultima™
03-Abr-14

ET13027H with Q Inside
Safety Technology 

RVF-255+Q 255 VelvetSurface™ ProgressiveGel™ 
Plus

11-Mar-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Testing Description and Results: This assay was used to evaluate the potential of the test article to induce micronuclei formation in 
immature polychromatic erythrocytes present in the bone marrow of adult CD-1 mice.

None of the test article treated groups showed biologically significant increases in micronucleus production as compared to the 
concurrent negative control at either induction periods; all induction rates were within normal negative range. 

The erythropoietic ratios in animals treated with the test article extract were not significantly different biologically from those in the 
negative controls. No biologically significant decreases in erythropoiesis were noted at the forty-eight hour induction period in any test 
article group, indicating a lack of delayed toxicity.

Based on the criteria of the assay, the test article is considered non-mutagenic in this test system.

Additionally to the ample body of existing information about the lack of genotoxicity of all the materials analyzed for Sterile Silicone 
Breast Implants Motiva Implant Matrix®, acceptable results from the above-mentioned battery of genotoxicity tests performed specifically 
on Sterile Silicone Breast Implants Motiva Implant Matrix® further assures a safe long-term use of these devices.
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8. Local Effects After Implantation5

The local effects are evaluated by a comparison of the tissue response caused by a test specimen to that caused by control materials 
used in medical devices of which the clinical acceptability and biocompatibility characteristics have been established. The objective of 
the test methods is to characterize the history and evolution of the tissue response after implantation of a medical device/biomaterial. 

Implanting a test article inside the body of a laboratory animal is the most direct means of evaluating a medical device material’s 
potential effects on the surrounding living tissue. Samples are cut to size if necessary, sterilized, and implanted aseptically. Then, after a 
period of time ranging from weeks to months, the implant sites are examined. Attention is focused entirely on local effects that occur in 
response to the presence of the test material that has been in intimate contact with living tissue.

Guideline: ISO 10993-6.

Test article(s): 2 units. Implant containing shell, silicone gel, patch and filler system and Unique Device Identification microtransponder 
as follows.

Table #10. Samples for Implantation Test 

Lot Number - Description

ET13027X with Q Inside
Safety Technology

ET 14-014 with Q Inside
Safety Technology

RVC-825+Q

RSM-105+Q

825

105

VelvetSurface™

SilkSurface™/
SmoothSilk™

ProgressiveGel™

Plus

ProgressiveGel™ 
Plus

11-Mar-14

21-May-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Testing Description and Results: The purpose of this study was to evaluate the local potential pathological effects of a test article in direct 
contact with living tissue. The test was performed on living skeletal muscle tissue of New Zealand albino rabbits for 13 weeks. Test article 
implantation sites were macroscopically and histologically assessed and as compared to a low-density polyethylene control. 

ISO Intramuscular Implantation Test with Histopathology - Methods and Results:

• Clinical Observations: All animals survived to the scheduled study endpoint. No abnormal clinical signs were noted for any of the 
animals during the course of the study.

• Macroscopic Observations: The explant observations were normal. 

• Microscopic Observations: The average of the test article site scores (6.4) minus the average of the control site scores (5.8) equals the 
irritant ranking score (0 .6). Based on the observations of the study pathologist an irritant ranking score of 0.6 was calculated indicating 
the test article was a non-irritant as compared to the USP high-density polyethylene reference standard. 

Based on the gross and the histopathologic evaluations, it can be concluded that Sterile Silicone Breast Implants Motiva Implant Matrix® 
do not pose any risk of local complications, such as irritation or toxicity, when in intimate contact with living tissue. 

Additionally to the thousands of cases in the peer reviewed literature and in worldwide private practices confirming silicone breast 
implants safety and tolerability by the human body, acceptable results from the above-mentioned implantation test performed specifically 
on Sterile Silicone Breast Implants Motiva Implant Matrix® further assures a safe long-term use of these devices. 
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9. Other tests performed:

9.1. Bacteriostasis and Fungistasis8 

The Bacteriostasis and Fungistasis (B/F) test is performed on a sterile product to determine if any inhibiting factors existing in the product 
would invalidate a sterility test.

Guideline: USP <71>.

Test article(s): 2 unit. Implant containing shell, silicone gel, patch and filler system and Unique Device Identification microtransponder 
as follows.

Table #11. Samples for Bacteriostasis and Fungistasis Tests 

Lot Number - Description

ET13025E with Q Inside
Safety Technology

ET13025F with Q Inside
Safety Technology

RSC-1050Q

RSC-1050+Q

1050

1050

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

ProgressiveGel™

ProgressiveGel™ 
Plus

13-Feb-14

13-Feb-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Testing Description and Results: When performing microbial identification and fungal identification, devices are transferred to growth 
media, which are then inoculated with microorganisms and monitored for growth. The testing establishes whether the device’s materials 
have any properties that inhibit the growth of fungus or bacteria. If microorganisms can’t be recovered from the device in the growth 
medium because of some device characteristics, subsequent tests may be needed to compensate for any inhibiting effects to obtain 
true sterilization assurance.

This test is performed in any product that needs any form of sterility testing in the course of validation or maintenance of a sterilization 
cycle.

The Bacteriostasis and Fungistasis Tests show that the test articles do not inhibit the growth of fungus or bacteria. This means, no 
inhibiting factors exist in Sterile Silicone Breast Implants Motiva Implant Matrix® that would invalidate the sterility test, which assures a 
properly sterilized device in a consistent and reliable manner.

9.2. Sterility Test8 

Sterility test is performed on the final product to determine the suitability of the sterility of process in terms of elimination of potentially 
pathogenic microorganisms. If no evidence of microbial growth is found, the evaluated product complies with the test for sterility.

Guideline: USP <71>.

Test article(s): 8 units. Implant containing shell, silicone gel, patch and filler system and Unique Device Identification microtransponder, 
as follows.

Table #12. Samples for Sterility Test

Lot Number - Description

ET13025B with Q Inside
Safety Technology

ET13025B with Q Inside
Safety Technology

ET13025C with Q Inside
Safety Technology

ET13025I with Q Inside
Safety Technology

EOSF-43Q

EOSF-43Q

RSM-105+Q

RVC-1050Q

300

300

105

1050

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

SilkSurface™/
SmoothSilk™

VelvetSurface™

ProgressiveGel™

Ultima™

ProgressiveGel™ 
Ultima™

ProgressiveGel™ 
Plus

ProgressiveGel™ 

27-Feb-14

27-Feb-14

13-Feb-14

13-Feb-14

ET13025B with Q Inside
Safety Technology

ET13025K with Q Inside
Safety Technology

ET13025D with Q Inside
Safety Technology

ET13025J with Q Inside
Safety Technology

EOSF-43Q

ERVD-205Q

RSM-105Q

RVC-1050+Q

300

205

105

1050

SilkSurface™/
SmoothSilk™

VelvetSurface™

SilkSurface™

VelvetSurface™

ProgressiveGel™

Ultima™

ProgressiveGel™ 
Ultima™

ProgressiveGel™ 

ProgressiveGel™ 
Plus

27-Feb-14

25-Feb-14

13-Feb-14

13-Feb-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date
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Testing Description and Results: The Bacterial Endotoxins Test, or Limulus Amebocyte Lysate (LAL) test, is an in vitro assay to detect and 
measure bacterial endotoxin, a component of Gram-negative bacteria´s cell wall. This assay is based in the biology of the horseshoe 
crab (Limulous). These animals produce LAL enzymes in blood cells (amoebocytes) to bind and inactivate endotoxin from invading 
bacteria, just as a primitive immune system. Inactivation of endotoxin also forms a clot, which can further protect the horseshoe crab from 
infection. The LAL test exploits the action of this enzyme, by adding LAL reagent to the tested product, and assaying for clot formation. 

LAL endotoxin analysis for Sterile Silicone Breast Implants Motiva Implant Matrix® was performed on assembled breast implants on three 
runs after sterilization to determine biological residues after sterilization. The level of Endotoxin Units (EU) per ml in Motiva Implant 
Matrix® sterilized samples was only 1% of the maximum value required by the Standard (≤ 0.5 EU/ml or 20/EU/ device, required by the 
USP 161  vs. <0.005 EU/ml - Motiva average result), which means that every device delivered to the user is properly sterilized and safe 
for implantation.

9.3. Bacterial Endotoxins Test9 

Guideline: USP <161; 85>.

Test article(s): 3 units. Implant containing shell, silicone gel, patch and filler system and Unique Device Identification microtransponder, 
as follows.

Table #13. Samples for Bacterial Endotoxins Test

Lot Number - Description

ET13025A

ET13025B with Q Inside
Safety Technology

ET13027V with Q Inside
Safety Technology

RSF-255

EOSF-43Q

RSD-265+Q

255

300

265

SilkSurface™

SilkSurface™

SilkSurface™

ProgressiveGel™

ProgressiveGel™ 
Ultima™

ProgressiveGel™ 
Plus

14-Feb-14

27-Feb-14

10-Mar-14

Catalog Number Volume (cc) Surface Silicone Gel Manufacturing Date

Testing Description and Results: The sterility test was performed to confirm that the test articles were free from contaminating 
microorganisms. 

Test Method shows no growth of microorganisms in Sterile Silicone Breast Implants Motiva Implant Matrix®, which assures an effective 
sterilization method (Dry heat) that provides a thoroughly sterilized device in a consistent and reliable manner, minimizing the risk of 
infection for the patient when implanted.
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CONCLUSION

Biocompatibility Safety Assessment of Sterile Silicone Breast Implants Motiva Implant Matrix®, obtained by testing according to the 
International Organization for Standardization (ISO) 10993, “Biological Evaluation of Medical Devices- Part 1: Evaluation and Testing” 
shows that the device and the major device components of Establishment Labs Sterile Silicone Breast Implants Motiva Implant Matrix® 

are non-cytotoxic, not sensitizers, non short or long term irritant, non-acutely, subacutely or subchronically toxic, non- pyrogenic and 
non-mutagenic, confirming the assessments of the preclinical phase. 

The performed testing, together with the direct clinical experience with the device: 250.000 patients in the Post Market Vigilance report 
plus 50 and 80 implants in a prospective casuistic, followed-up for 5 and 2 years, respectively, demonstrates the biocompatibility of 
Sterile Silicone Breast Implants Motiva Implant Matrix® as a family. Both the finished product and its materials are deemed safe and 
reliable in terms of their permanence and interactions within the human body.  All components: Shell (SilkSurface™/ SmoothSilk™ and 
VelvetSurface™), silicone gel filling (ProgressiveGel™, ProgressiveGel™ PLUS, ProgressiveGel™ Ultima™ and ProgressiveGel™ Contour™), 
Unique Device Identification microtransponder (Q inside Safety Technology™), silicone tabs and patch/ filler system) used in the 
manufacturing process of Establishment Labs for the Motiva Implant Matrix® have proven to be biocompatible and safe for human long-
term implantation. 
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