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Purpose 

The purpose of this study was to evaluate the ability of a test article extract to elicit a cytotoxic response in cultured 
cells. L-929 Mouse Fibroblast Cells were employed for this assay by a method compliant with the requirements 
specified in ISO 10993-5; 2009. 

Test Article Preparation 

The test article was prepared using an extraction ratio of 60 cm2 / 20 mL. 15.0 cm2 of test article was extracted in 
5.0 mL of Eagle's Minimum Essential Medium (E-MEM) + 5% FBS. 

Experimental Design 
Samples were extracted at 37 ± 1 0C for 24-25 hours. The extract was inoculated onto the cell line and incubated at 
37 ± 1 0C in a humidified atmosphere with 5 ± 1% C02 in the air. Positive, intermediate and negative controls were 
run in parallel with the test article. Cultures were evaluated for cytotoxic effects by microscopic observation after 
24, 48 and 72 hour incubation periods. 

Validity Criteria 

The positive control should display a moderate to strong cytotoxic reaction, displaying a score of "3" or "4" and the 
negative control should maintain a healthy normal appearance throughout the duration of the test for a valid assay. 
If the suitability of the test cannot be confirmed then the test may be repeated. 

Results 

Criteria for evaluating cytotoxicity included morphologic changes in cells, such as granulation, crenation, or 
rounding, and loss of viable cells from the monolayer by lysis or detachment. The cytotoxicity scores for the test 
article and controls are displayed in Table 1. The reactivity grades for the MEM Elution Test are given in Table 2. 
According to USP, test articles scoring "0", " 1 " or "2" are considered NON-TOXIC. Test articles scoring "3" or "4" 
are considered TOXIC. 
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Table 1. Test Article and Control Results 

Test Art icle and Controls 
Test Article 

Positive Control -100 uM CdCI2 

Intermediate Control - Black Rubber Stopper 

Negative Controi - HDPE 

Cell Control - L-929 Mouse Fibroblast Cells 

Cytotoxici ty Scores 

24 Hours 
0/0/0 

4/4/4 

2/2/2 

0/0/0 

0/0/0 

48 Hours 
0/0/0 

4/4/4 

2/2/2 

0/0/0 

0/0/0 

72 Hours 
0/0/0 

4/4/4 

2/2/2 

0/0/0 

0/0/0 

Table 2. Reactivity Grades for MEM Elution Test 

I Score 
0 

1 

2 

3 

4 

Reactivity 
None 

Slight 

Mild 

Moderate 

Severe 

Condit ions of A l l Cultures 
Discrete intracytoplasmic granules; no cell lysis 

Not more than 20% of the cells are round, loosely attached, and without 
intracytoplasmic granules; occasional lysed cells are present 
Not more than 50% of the cells are round and devoid of intracytoplasmic 
granules; no extensive cell lysis and empty areas between cells 

Not more than 70% of the cells are rounded or lysed 

Nearly complete destruction of the cell monolayer 

Analysis and Conclusion 

The test was considered valid as the control results were within acceptable parameters. The test article PASSES 
and is considered NON-TOXIC under the test conditions employed. 
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Material Certifications Disclaimer: 
 
 

 
The Stratasys ABS M30i and PC-ISO filament has been independently tested and certified as a 
medical grade plastic according to ISO guidelines.  This certification notwithstanding, neither 
Stratasys nor the raw material manufacturer can approve resins/plastics for particular medical, 
pharmaceutical, food or other applications.  It is the responsibility of the FDM system end-user to 
make a determination of the part’s suitability for end-user’s intended purpose through appropriate 
testing and analysis of all the component parts and materials to be used in the finished products. 
 
 
ALTHOUGH ANY INFORMATION OR RECOMMENDATION CONTAINED HEREIN IS GIVEN IN 
GOOD FAITH, STRATASYS MAKES NO WARRANTY OR GUARANTEE, EXPRESS OR 
IMPLIED, (i) THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-
USE CONDITIONS, OR (ii) AS TO THE EFFECTIVENESS, SAFETY OR SUITABILITY OF ANY 
DESIGN INCORPORATING STRATASYS PRODUCTS, SERVICES OR RECOMMENDATIONS, 
OR (iii) AS TO THE EFFECTIVENESS, SAFETY OR SUITABILITY OF ANY PARTS BUILT 
USING STRATASYS SYSTEMS, MATERIALS OR RECOMMENDATIONS. EXCEPT AS 
PROVIDED IN STRATASYS STANDARD CONDITIONS OF SALE, STRATASYS SHALL NOT 
BE RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS PRODUCTS OR 
SERVICES DESCRIBED HEREIN. Each user is responsible for making its own determination as 
to the suitability of Stratasys products, services or recommendations for the user’s particular use 
through appropriate end-use testing and analysis. Nothing in any document or oral statement 
shall be deemed to alter or waive any provision of Stratasys Standard Conditions of Sale or this 
Disclaimer, unless it is specifically agreed to in writing and signed by an authorized Stratasys 
officer. No statement by Stratasys concerning a possible use of any product, service or design is 
intended, or should be construed, to grant any license under any patent or other intellectual 
property right of Stratasys or as a recommendation for the use of such product, service or design 
in a manner that infringes any patent or other intellectual property right. 
 
 


