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 DECLARATION OF COMPLIANCE 

 WITH EN ISO 10993-1 

 

 Biocompatibility of the Test Material 

MED610 

Biocompatible Clear Material 
 

Manufacturer:  

Stratasys GmbH. 
Airport Boulevard B 120, 

77836 Rheinmünster 

Germany 

 

 

 Scientific Background and Normative Requirements 

 

The material MED610 is a UV-curable material to be used in a rapid prototyping (3-D printing) process 
using 3-D printing devices of Stratasys Ltd. Final devices are then intended to be used for various 
medical purposes including permanent skin contact (more than 30 days) and short term mucosal-mem-
brane contact (up to 24 hours). 

As notified by the manufacturer, two categories of 3-D printers may be used for printing and UV-curing 
of the investigational MED610 material [9]: 

1. DESKTOP printers in HS, HQ and Draft modes equipped with 1 UV lamp and 2 printing heads 

(one for the MED610 model and one for the SUP 705 support). Final cleaning with IPA or 50:50 

acetone:H2O: 

Material Printer Mode Cleaning 

MED610 

printed with 

SUP 705 

Alaris/Desktop 

Objet30 OrthoDesk 

Objet30 Dental Prime 

Objet30 Pro 

Objet30 Prime 

HS & HQ Cleaning with IPA 

or 50/50 acetone/ 

H2O 

Draft Cleaning with IPA 

  

http://maps.google.com/maps?q=2+Holtzman+St.,+Science+Park,+P.O.+Box+2496,++Rehovot++76124++Israel++&hl=en&sll=46.44186,-93.36129&sspn=13.068708,19.753418&hq=2+Holtzman+St.,+Science+Park,+P.O.+Box+2496,++Rehovot++76124++Israel&radius=15000&t=m&z=13
http://maps.google.com/maps?q=2+Holtzman+St.,+Science+Park,+P.O.+Box+2496,++Rehovot++76124++Israel++&hl=en&sll=46.44186,-93.36129&sspn=13.068708,19.753418&hq=2+Holtzman+St.,+Science+Park,+P.O.+Box+2496,++Rehovot++76124++Israel&radius=15000&t=m&z=13
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2. EDEN/CONNEX printers in HS, HQ and DM modes equipped with 2 UV lamps and 4 printing 

heads (8 channels). Final Cleaning with IPA: 

Material Printer Mode Cleaning 

MED610 

printed with 

SUP705 

Objet260 Connex1/2/3 

Objet260 Dental Selection 

Objet350 Connex1/2/3 

Objet500 Connex1/2/3 

Objet500 Dental Selection 

Connex260/350/500 

Objet260 Connex 

Eden250/260V/260VS/ 

260VS DA/350/350V/500V 

HQ and HS  

DM (when available 

in printer) 

Cleaning with IPA 

 

As notified by the manufacturer Stratasys GmbH, MED610 can be manufactured from raw materials 

which are supplied by two different raw material manufacturers. Therefore, this Declaration of Compli-

ance is intended to also evaluate a second source supplier and to assess whether final devices man-

ufactured from both raw material suppliers will produce chemically and biologically identical 3D-printed 

products. 

Furthermore, MED610 can be sterilized using both steam (132 °C for 4 minutes) and gamma irradiation 

(25 – 50 kGy). Therefore, additional testing was performed in order to cover these sterilization methods 

appropriately. 

Medical devices intended for skin and mucosal membrane contact, including the MED610 rapid man-

ufacturing medical devices are typically classified as a Class I, IIa or IIb medical devices under the 

Directive 93/42/EEC including Change Directive 2007/47/EC (Annex IX). 

Based upon this intended use, and considering the related rapid prototyping processes the manufac-
turer Stratasys GmbH initiated a formal risk management process pursuant to EN ISO 14971:2009, in 
order to systematically evaluate, among others, any relevant biological risks. 

For the risk assessment of biological risks, the procedures and provisions of prEN ISO 10993-1:2017 
“Biological Evaluation of Medical Devices - Part 1: Evaluation and Testing within a Risk Management 
Process”, as well as FDA Guidance “Biological Evaluation of Medical Devices Part 1: Evaluation and 
Testing within a Risk Management Process", dated 16. June 2016, were applied. Based upon the 
criteria set out in this standard, the final products will typically be biologically classifiable as “surface 
devices” with “limited” (≤ 24 h), “prolonged” (24 hours – 30 days) or “permanent” (> 30 days) contact 
to “skin”. For body contacts to “mucosal membranes” or “breached or compromised surfaces”, a “lim-
ited” (≤ 24 h) or “prolonged” (24 hours – 30 days) contact to the human body would also be acceptable. 
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Therefore, in accordance with the aforementioned standard the following biological risks were particu-
larly evaluated: 

- Cytotoxicity       EN ISO 10993-5:2009 
- Irritation       EN ISO 10993-10:2013 
- Delayed type hypersensitivity    EN ISO 10993-10:2013 
- Genotoxicity       EN ISO 10993-3:2014 
- Chemical characterization     EN ISO 10993-18:2009 
- USP Plastic Class VI      USP 34 <88> 

 

For sample preparation and dosing EN ISO 10993-12:2012, respectively USP 34 <88> is applicable. 

 

All other risks mentioned in EN ISO 10993-1, including serious risks like systemic toxicity (acute, sub-
chronic, chronic), genotoxicity, carcinogenicity, reproductive and developmental toxicity, biodegrada-
tion, toxicokinetics and immunotoxicity are deemed not relevant, respectively not applicable. This as-
sessment is based upon a risk assessment performed by Stratasys GmbH in terms of EN ISO 14971 
and considers the chemical nature of the device and potentially leachable substances that may be 
released from the device during its intended use (type and duration of body contact). Therefore, and 
following the principles and procedures set out in EN ISO 10993-1, no scientific or experimental data 
regarding these additional biological risks are provided for the medical devices manufactured through 
the aforementioned rapid prototyping process. 

 

This biological evaluation was prepared in view of the fact that Stratasys GmbH uses several raw 
materials suppliers. Furthermore, polymerized MED610 devices may be sterilized using steam (132 °C 
for 4 minutes) or gamma irradiation (25 – 50 kGy). Therefore, appropriate testing was performed in 
order to cover these modifying product variants appropriately. 

The assessment of the aforementioned biological risks for the polymerized MED610 variants under 
investigation showed the following results: 
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Biocompatibility Assessment 

 Cytotoxicity 

In a first series of tests, the potential of cytotoxicity of the of polymerized MED610 was investigated in 
compliance with a quality management system according to EN ISO/IEC 17025, using the biological in 
vitro cytotoxicity test with L929 mouse fibroblasts in accordance with EN ISO 10993-5 (mdt reports 
10z125 [1]; 11z095 [8]; 14z207 [10] for second source raw materials; UL MDT report 11406569 1.1 
[16] further printing mode variants). For sample preparation, the provisions of EN ISO 10993-12 were 
fulfilled. The materials were extracted for 24 hours at 37 °C with sterile culture medium containing 10 
% fetal calf serum at a ratio of 1.25 cm2. 

In summary, the tested material MED610 showed no cytotoxic effects after dynamic extraction in cul-
ture medium. Under the conditions of the test, the undiluted extracts of the MED610 (100% value) 
caused growth inhibition values of 14 -33 %, respectively 16% (second source raw materials). These 
growth inhibition values correspond to a biological reactivity score value of “0” - “1” according to USP 
40 <87>. 

In the course of a modification of the manufacturing process, the support substance SUP705 was 
introduced. Therefore, cytotoxicity testing was repeated with MED610 and SUP705 using the DESK-
TOP Prime printer in HQ Mode (UL MDT report 10889736 1.1, [11]) and CONNNEX 3 in Digital Material 
Mode (UL MDT report 10799362 1.1, [12]). In summary, using identical cytotoxicity test conditions as 
compared to previous testing (see above), the tested MED610 and SUP705 materials caused growth 
inhibition values of 16% (DESKTOP printer HQ mode) and 20 % (DESKTOP printer HS mode), re-
spectively 30% (CONNEX printer digital material mode). 

In a recently performed test series, polymerized MED610 with SUP705 was investigated after steam 
sterilization (132 °C for 4 minutes; UL MDT report 11885997 1.1 [18]) and after gamma sterilization (25 
– 50 kGy; UL MDT report 11885997 2.1 [19]). Furthermore, another second source was evaluated in 
comparison to the primary source (UL MDT report 11885997 3.1 [20]). In summary, using identical 
cytotoxicity test conditions as compared to previous testing (see above), the tested MED610 and 
SUP705 materials caused growth inhibition values of 18% (steam sterilization), 14 % (gamma sterili-
zation) and 11 % (primary source materials) / 8 % (second source raw materials). 

According to EN ISO 10993-5, growth inhibition values of less than 30 % are considered to be clinically 
irrelevant. According to USP 40 <87>, reactivity values of 0 - 2 are considered acceptable for medical 
devices. 

Based upon the observed results and under the test-conditions chosen, all investigated MED610 ma-
terials with and without SUP705 and considering various sterilization methods (no sterilization, steam 
and gamma sterilization), are evaluated to cause no clinically relevant growth inhibition, as requested 
by EN ISO 10993-5, if manufactured appropriately and in compliance with the manufacturer’s instruc-
tions. 
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 Irritation 

For polymerised MED610 no animal experimental irritation study was conducted, because the available 
cytotoxicity test (see above), USP Plastic Class VI testing (see below) and chemical fingerprint inves-
tigations (see below) indicate that no irritation potential is to be expected. Therefore, and considering 
the animal protection regulations according to EN ISO 10993-2, an animal experimental irritation study 
as requested by EN ISO 10993-10 was not justifiable. 

Based upon the aforementioned study results and scientific arguments it is concluded that polymerised 
MED610 has no irritant potential in terms of EN ISO 10993-10. 

 

 

 Delayed Type Hypersensitivity 

The sensitising potential of polymerised MED610 was investigated in compliance with a quality man-
agement system according to EN ISO/IEC 17025, using the Guinea pig maximization test for delayed-
type hypersensitivity according to Magnusson and Kligman in accordance with EN ISO 10993-10. Pur-
suant to the requirements of EN ISO 10993-12, both polar (mdt report 10b097A, [2]) and non-polar 
extracts (mdt report 10b097B, [3]) were investigated. For sample preparation, the provisions of EN ISO 
10993-12 were fulfilled. The materials were extracted under agitation with 0.9 % saline solution respec-
tively cottonseed oil at a ratio of 3 cm2 per ml. In this test, polymerised MED610 derived from raw 
material provided by the previous supplier was used. 

In summary, none of the tested polar and non-polar extracts of the investigated test materials caused 
any reactions identified as sensitization. The sensitization rate after application of the respective ex-
tracts was 0%.  

Alternative final products manufactured with SUP705, from “second source”, and test samples sub-
jected to steam sterilization or gamma sterilization, were not individually tested for their sensitization 
potential, based upon the material characterization data obtained from polymerized “primary source”, 
“second source MED610 raw materials and polymerized components subjected to steam sterilization 
and gamma irradiation. This is justified by the fact that these various test samples were found to release 
comparable profiles of leaching substances to the respective extraction vehicles. Therefore, animal 
experimental testing of these variants of polymerized MED610 materials was not justifiable, consider-
ing the provisions of EN ISO 10993-2. 

Therefore, it is concluded that medical devices manufactured from MED610 raw materials with or with-
out SUP705, obtained from “primary” and “second source” suppliers, as well as subjected to various 
sterilization conditions (no sterilization, steam sterilization, gamma sterilization), do not have any sen-
sitizing potential pursuant to the requirements of EN ISO 10993-10. 

 

 

 USP Plastic Class VI Testing 

The biological reactivity of polymerized MED610 was investigated in compliance with a quality man-
agement system according to EN ISO/IEC 17025, using the USP Plastic Class VI test regimen pursuant 
to USP 34 <88> (mdt report 10b096, [4]). For sample preparation and control materials, the provisions 
of the aforementioned USP regulation were fulfilled. Four extracts of the test material were prepared 
and applied: Isotonic saline solution, 5% ethanol in saline solution, polyethylene glycol 400 and cotton-
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seed oil. Appropriate extracts were used for systemic injection (intraperitoneal and intraveneous ad-
ministration) and for intracutaneous testing. Sterile test items were used directly for implantation test-
ing. In this test, polymerised MED610 derived from material provided by the previous supplier was 
used. In summary, 

- In the Systemic Injection Tests no significant clinical signs were observed in the test animals; 
- In the Intracutaneous Test, the test animals showed no irritant effects; 
- In the Implantation Test no compound-related tissue reactions were found in the test animals. 

Based upon the results obtained in these studies, it is indicated that the tested polymerized MED610 
material meets the requirements of USP Plastic Class VI. 

Alternative final products manufactured with SUP705, from “second source”, and test samples sub-
jected to steam sterilization or gamma sterilization, were not individually tested for compliance with the 
USP Plastic Class VI requirements, based upon the material characterization data obtained from these 
particular product variants. This is justified by the fact that these test samples were found to release 
comparable profiles of leaching substances to the respective extraction vehicles. Therefore, animal 
experimental testing of these variants of polymerized MED610 materials was not justifiable, consider-
ing the provisions of EN ISO 10993-2. 

 

 

 Genotoxicity 

The potential of genotoxicity of the test material (old and new formulation) has been investigated in 
compliance with a quality management system according to EN ISO/IEC 17025, using the Salmo-
nella typhimurium reverse mutation assay test procedure in accordance with EN ISO 10993-3 (mdt 
project 11b049-A [6] and 11b049-B [7]). For sample preparation, the provisions of EN ISO 10993-12 
were fulfilled. The materials were extracted with 0.9 % saline solution respectively DMSO for 72 h at 
37 °C and at a ratio of 3 cm2. 

In summary, under the conditions of this test, the investigated material extracts (old and new) did not 
cause any pair changes or frameshifts in the genome of the used Salmonella typhimurium tester 
strains. 

Based upon these results and considering the favourable results of the aforementioned biological tests 
as well as physico-chemical material characterization data provided in the Chapter “Gaschromato-
graphic Fingerprint Investigations” (see below), no other tests for genotoxicity, as requested by EN ISO 
10993-3, were deemed necessary in order to finally judge on the genotoxicity potential of the MED610 
(primary and second source raw material suppliers) with and without SUP705 and subjected to different 
sterilization conditions. 

Therefore, the investigational polymerised MED610 printed with SUP705 is considered to have no 
genotoxic properties pursuant to the requirements of EN ISO 10993-3. 

 

 

 Gaschromatographic Fingerprint Investigations 

In order to investigate potential organic leachable substances which may be released from the pol-
ymerised MED610, a first series of 3D-printed materials was subjected to an aqueous and organic 
extraction followed by GC/MS analyses of the respective extracts (mdt reports 11y181 [5], 14y311 for 
second source raw materials [13]).  
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More recently, the manufacturer introduced an additional support substance, SUP705, which was sim-
ilarly investigated with regard to its impact on leachable substances as compared to MED610 without 
SUP705 (UL MDT reports 10799362 2.1 [14]; 10889736 2.1 [15]; UL MDT report 11406569 2.1 [17] 
for further printing mode variants). 

In a final series of tests, polymerized MED610 with SUP705 was investigated after steam sterilization 
(132 °C for 4 minutes; UL MDT report 11885997 5.1 [21]) and after gamma sterilization (25 – 50 kGy; 
UL MDT report 11885997 6.1 [22]). Furthermore, another second source was evaluated in comparison 
to the primary source (UL MDT report 11885997 7.1 [23]).  

The studies were performed in compliance a quality management system according to EN ISO/IEC 
17025, respectively, in compliance with international GLP regulations, and served the scope of a ma-
terial characterization as requested by ISO 10993-18. 

For sample preparation, the provisions of EN ISO 10993-12 were fulfilled. The dynamic extraction was 
performed for 72 h at 37°C and at a ratio of 3 cm2 per ml using the following extraction media: water, 
isopropyl alcohol, and n-hexane. After the extraction of the test material, aliquots of the extraction 
media were analyzed by means of GC/MS. In case of peaks recorded in the chromatograms, the mass 
spectra of the peaks were checked for analogies in a MS library in order to chemically identify the 
substances, preferably by CAS numbers. 

In summary, the GC/MS fingerprint investigation of the various test materials and manufacturing vari-
ants resulted in similar patterns for leaching substances: 

• No semi-volatile organic compounds were detected in the GC/MS fingerprint chromato-
grams of the water extracts of all investigated test materials (MED610 primary and second-
ary suppliers, MED610 printed with or without SUP705, manufactured from various printers 
and subjected to various sterilization conditions).  

• In the GC/MS fingerprint chromatograms of the n-hexane extracts of the investigated test 
materials similar amounts of leaching Isobornyl acrylate (CAS 5888-33-5) and 1-Benzoylcy-
clohexanol (CAS 947-19-3) were detected. 

• Numerous product-related organic substances, representing similar peak patterns, were 
detected in the GC/MS fingerprint chromatograms of the isopropyl alcohol extracts of the 
investigated test materials. These substances were, however, not further evaluated as iso-
propyl alcohol does not represent physiological extraction conditions. 

 

The aforementioned results allow the following conclusions:  

1) Medical devices manufactured from MED610 raw materials using appropriate 3-D printers with 
and without SUP705 are intended for long term skin contact (more than 30 days) and limited 
mucosal-membrane contact (up to 24 hours). Therefore, the results obtained after extraction 
with water (representing polar body environments) and with n-hexane extracts (representing 
non-polar body environments) are of particular importance. The results obtained from undiluted 
isopropyl alcohol extracts do not reflect the intended physico-chemical properties of the human 
body. Therefore, these results are less relevant for the assessment of biological properties of 
the extracted test samples. 

2) All investigated test materials and manufacturing variants presented with identical results in the 
analysed water extracts. No organic leachable substances were detected under the conditions 
of the test.  

3) The investigated test materials and manufacturing variants presented with well comparable re-
sults in the analysed n-hexane extracts. The investigated extracts presented with comparable 
amounts of isobornyl acrylate (CAS 5888-33-5) and Irgacure 184 (CAS 947-19-3), or in some 
variants, no leachable substances were identified (see UL MDT report 11406569 2.1 [17]). 

4) The investigated isopropyl alcohol extracts also presented with similar, however not identical, 
chromatographic results, showing similar profiles of organic leachable substances.  
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Based upon these study results, all investigated MED610 UV cured materials (primary and secondary 
suppliers) and investigated 3-D printers and printing modes, with and without SUP705 and subjected 
to various sterilization conditions (no sterilization, steam sterilization and gamma sterilization) can be 
evaluated to deliver substantially equivalent final medical devices. Therefore, further animal experi-
mental testing with alternative variants of polymerized MED610 products, could not be justified, con-
sidering the animal protection regulations as of EN ISO 10993-2. 
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88416 Ochsenhausen 
Germany 

for the scope 

regulatory advisory services for medical devices 

has introduced and applies a 

Quality Management System 

The mdc audit has proven that this quality management system 
meets all requirements of the following standard 

EN ISO 13485 

Medical devices – Quality management systems – 
Requirements for regulatory purposes 

EN ISO 13485:2012 + AC:2012 - ISO 13485:2003 + Cor. 1:2009 

Valid from  2013-06-28 
Valid until  2018-06-28 

Registration no.  2190.58.01/0 
Report no.  E 2190.58 / 2013-06-28 

Stuttgart  2013-06-28 
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