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Statement of Compliance 

UL MDT Project  11757924 2.1  

Title Cytotoxicity Growth Inhibition Test in L929 Mouse Fibroblasts (Elution Test) 
with TK-Soft mini 

Study Director Simone Michl 

 
This study was performed at UL MDT, and was conducted in compliance with 
 Good Laboratory Practice Regulations as laid down in the Chemical Act "Chemikalien-

gesetz" of the Federal Republic of Germany, Annex 1 dated August 28, 2013 (BGBl. IS. 
3498). 

 OECD Principles of Good Laboratory Practice (as revised in 1997); OECD Environmental 
Health and Safety Publications; Series on Principles of Good Laboratory Practice and 
Compliance Monitoring – Number 1. Environment Directorate, Organisation for Economic 
Co-operation and Development, Paris 1999. 

Deviations from the study protocol 11757924 2.1, version 1, dated May 15, 2017, if applicable, 
are listed in Chapter 6 „Deviations from the study protocol“. 
 
In this final report all results are from methods / standards within the scope of the accreditation 
of UL MDT. 
 
 
 
 
 
 
Simone Michl 
Study Director 
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Quality Assurance Statement 

UL MDT Project 11757924 2.1  

Title Cytotoxicity Growth Inhibition Test in L929 Mouse Fibroblasts (Elution Test) 
with TK-Soft mini 

Study Director Simone Michl 
 
The study and the test facility with its laboratory sites 

 Physical laboratory Grenzenstr. 3, 13 

 Chemical laboratory Grenzenstr. 12 

 Endotoxicological laboratory Grenzenstr. 12 

 Cytotoxicological laboratory Beim Braunland 1 

 Microbiological laboratory Beim Braunland 1 

 Virological laboratory Beim Braunland 1 

 
were periodically inspected by the Quality Assurance Unit. The study-based dates and phases 
of the inspections are reported below. 

 

Phases of Inspections Dates of Inspections Dates of Reports to the Management 
and Study Director 

Protocol Inspection May 18, 2017 May 18, 2017 

Raw Data Inspection June 28, 2017 June 28, 2017 

Report Inspection June 28, 2017 June 28, 2017 

 
 

This final report reflects the raw data. 
 
 
 
 
 
 
Member of Quality Assurance Unit 
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Archiving 
The correspondence, the electronic signed study protocol as well as the final report and the 
documentation of the raw data generated during the conduct of the study (i.e. documentation 
forms as well as other notes of raw data, printouts of instruments and computers) are stored in 
the archives of UL MDT in accordance with the GLP regulations. 
At least one sample of the test item will be stored according to the GLP regulations. Samples 
that are unstable may be disposed of before that time. Unless otherwise agreed upon, all 
further remaining test items will be discarded four weeks after releasing the final report. 
If the sponsor requests the study file at the end of the archiving period (at present 15 years), 
UL MDT needs to be instructed in writing by the sponsor. Otherwise the documents and 
materials may be destroyed by UL MDT at the end of the archiving period. 
 

Distribution of Final Reports 
UL MDT: PDF/A file, 1 printed copy for archiving 
Sponsor: PDF/A file 
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1. Summary 
The biocompatibility of medical devices has to be evaluated according to the harmonized 
standard ISO 10993-1, Biological evaluation of medical devices - Part 1: Evaluation and 
testing within a risk management process [1] in which the biological test methods are listed. 
The growth inhibition test is designed to ascertain the presence of extractable cytotoxic 
substances. The growth rate of mammalian cells is significantly decreased in the presence of 
toxic substances. Usually, the growth rate is determined by comparing the cell number or the 
protein content of cells at different time intervals. In the present quantitative cytotoxicity assay, 
proliferating Mouse L929 fibroblast cultures were exposed to a dilution series of material 
extracts and the growth rates were determined in comparison to positive (e.g. culture medium 
with 6 % Dimethylsulfoxide) and negative controls (e.g. material, which does not produce a 
cytotoxic response). 
Since there is a linear relationship between cell number and protein concentration under the 
conditions of this cytotoxicity assay, the number of viable cells respectively their protein 
concentration are indicative of the relative cytotoxicity of the tested extract concentration. If the 
extracts of various materials (test and reference materials) are investigated in parallel, the 
growth rates are indicative for the relative cytotoxicity of the extracted test and reference 
materials. 
The test system used in this investigation is based upon the following standard:  
 ISO 10993-5, Biological evaluation of medical devices - Part 5: Tests for in vitro cytotoxicity 

[2] 
 ISO 10993-12, Biological evaluation of medical devices - Part 12: Sample preparation and 

reference materials [3] 
 USP 40, Chapter 87 - Biological reactivity tests, in vitro [4] 
 
The aim of this study was to determine if cytotoxic substances are extracted from the test 
items into serum supplemented cell culture medium. 
The test was performed according to ISO 10993-5 as growth inhibition test with L929 mouse 
fibroblasts. 
The quantitative cell growth inhibition test showed the following results: 
None of the extract-concentrations of the test items “TK-Soft mini Placeholder” as well as “TK-
Soft mini Friction element” showed any cytotoxic reaction. 
 

2. Conclusion 
Due to the high sensitivity of the mouse fibroblast growth inhibition test and considering the 
provisions of ISO 10993-5, it is assumed that a mean growth inhibition of up to 30 % does not 
indicate a significant risk of cytotoxicity. 
Based upon the observed results and under the test-conditions chosen, the test items “TK-Soft 
mini Placeholder” as well as “TK-Soft mini Friction element” was considered to have no 
cytotoxic effects in all extracts in the growth inhibition test with L929 mouse fibroblasts. 
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3. Materials and Test Items 
3.1. Chemicals and Materials 

 Trypsin/EDTA: 0.05 % Trypsin-EDTA (Sigma Lot No. SLBQ8336V) 

 DMSO: Dimethylsulfoxide, ≥ 99.9 % (Sigma-Aldrich Lot No. 
SHBG8313V)  

 Ethanol: (technical grade) 99 % denatured by the addition of 1 % 
Butanon and other Ketons, 10 ppm Denatonium-benzoat 
(BfB: Bundesmonopolverwaltung für Branntwein, Offenbach) 

 Crystal violet stain: 0.1 % in water, w/v (Crystal violet, LMK Lot No. 10690) 

 Triton X100 solution: 0.2 % in water, v/v (Triton X100, LMK Lot No. 10741) 

 Cell culture medium: 
DMEM 

(Dulbecco’s modified Eagle Medium, LMK Lot No. 10753) 
containing: 

 10 % (v/v) fetal calf serum (FCS, Gibco Art. No. 10099-141) 

 2.2 mmol/l L-Glutamine (GE Healthcare Art. No. 
SH30590.01) 

 50 mg/l L() Ascorbic acid, Na-salt (VWR Art. No. A3604) 

 80 mg/l Penicillin (Serva 31749) 

 140 mg/l Streptomycin (Serva 35500) 

 PBS: Phosphate buffered Saline solution (LMK Lot No. 10716) 
containing: 

 0.004 M KH2PO4 

 0.011 M Na2HPO4 * 2 H2O 

 0.003 M KCl 

 0.119 M NaCl and equilibrated to pH 7.2 with NaOH 

 Cell culture plates: 96 well microtiterplates (Costar Lot No. 09916003) 

 Cell culture plates: 24 well microtiterplates (Nunc Lot No. 147925) 

 Tissue culture coverslips 22 mm Ø (Sarstedt, Art. No. 83.1840.001) Lot No. 44907901 
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3.2. Instruments 

 Autoclave:  Systec ELV 5075 

 CO2 incubator: Kendro HERAcell 240 

 Microtiter reader: Dynex MRXII 

 Shaker Infors HT, Labotron 

 Incubator Heraeus B6200 

 Microscope  Leica, DM IL LED 

 Work bench SK 1800 

 common laboratory equipment 

 

3.3. Test Items 
The following test items were investigated: 
 
11757924 2.1-1: 

Name of test item: TK-Soft mini Placeholder 

Product description: Placeholder and inactive friction element for parallel 
milled telescopic crowns for dental prothesis 

Batch No.: 13795 

REF No.: 2105 

Number of test items used: 63 

Surface per item as defined by the 
sponsor: 

0.29 cm2 

Composition / Purity:  Hostaform C9021, Color Service UN6037 

Stability / Expiry date: Not applicable 

Physical state / appearance: Solid 

Storage conditions: Room temperature 

Sterility: Non sterile 
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11757924 2.1-2: 

Name of test item: TK-Soft mini Friction element 

Product description: Friction element for parallel milled telescopic crowns 
for dental prothesis 

Batch No.: 13794 

REF No.: 2102 

Number of test items used: 41 

Surface per item as defined by the 
sponsor: 

0.44 cm2 

Composition / Purity:  Hostaform C9021, Color Service violet UN5063 

Stability / Expiry date: Not applicable 

Physical state / appearance: Solid 

Storage conditions: Room temperature 

Sterility: Non sterile 
 

Reference item: Not applicable 

 
Data relating to the identity, purity, stability and sampling of the test materials are the 
responsibility of the sponsor and have not been verified by the test facility. 
 



 

 

 
 

final report date: May 31, 2017 page 10 of 14 
of project 11757924 2.1 version 1 

4. Test Method 
4.1. Extraction of Test Items  

The non-sterile test items were steam sterilized using a validated laboratory autoclave for 
approximately 30 min at 121 °C. The test items were allowed to cool down to room 
temperature after autoclaving and were extracted in cell culture medium according to 
ISO 10993-12. The test items were tested as provided by the sponsor. 
The test items were extracted under agitation for 24 ± 2 hours in cell culture medium 
containing 10 % fetal calf serum at 37 ± 1 °C. The final surface / volume ratio was 6 cm2 / ml 
which corresponds to 100 % extract.  
Each extract of the test items was diluted with culture medium containing 10 % fetal calf serum 
to a final concentration of 100 (undiluted); 30; 10 and 3 % v/v. The preparations were made 
immediately after extraction. The different extract dilutions were applied to the cells within 
2 hours. 
The extraction procedure did not reveal any abnormalities in the extraction media or the test 
items. No changes regarding clarity, color and presence or absence of foreign material 
occurred in the extraction media. The pH-value of the extracts was neither adjusted, nor were 
the extracts filtered or centrifuged. 

 

4.2. Cell System and Study Conduct 
The growth inhibition test used conforms to the guidelines and standards listed in the 
Chapter 7, ‘References’. 
L929 cells were obtained from the American Type Culture Collection, Rockville, Maryland, 
USA (ATCC no. CCL1, NCTC clone 929, connective tissue mouse, clone of strain L), referred 
to as L929 mouse fibroblasts. 
A cell bank containing L929 mouse fibroblasts is kept at -196 °C. Moreover L929 cells are 
permanently cultivated using standard cell culture techniques (incubation at 37  1 °C in 
humidified air containing 5 % CO2). The cultivated cells are regularly controlled for cell growth 
and absence of mycoplasmas. 
For the growth inhibition test, proliferating L929 mouse fibroblasts (passage 580) from stock 
cultures were trypsinized carefully, and diluted with cell culture medium (DMEM) to a 
concentration of 56,250 cells per ml. From this suspension 100 µl were pipetted into the wells 
of 96-well microtiter plates. All plates were incubated in an incubator at 37  1 °C, with 5 % 
CO2 and approximately 95 % of relative humidity. 
After 4 to 4 ½ hours after seeding, the wells of the plates were filled with the dilution series of 
the test materials and controls. Ten replicates of every dilution step of each extract or sample 
were tested in different wells. 
Thereafter, the plates were incubated for 72  2 h at 37  1 °C, in humidified atmosphere 
containing 5 % CO2. 
At the end of the incubation period (t = 72 h) the condition of the cells was viewed using an 
inverted microscope at 100 x magnification. The biological end point was determined by 
staining with crystal violet: 
 supernatant medium was removed 
 cells washed twice with PBS  
 fixed with 100 µl Ethanol, 99 % for 10 min 
 Ethanol removed 
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 stained with 100 µl of crystal violet solution for 25 min  
 washed four times with distilled water to remove remaining stain 
 covered with 50 µl of Triton X100 solution 
 10 min later optical extinctions were measured at 570 nm  
The measured biological values (BV), which are the optical extinctions were used to calculate 
the percentage of growth inhibition (GI) according to the following mathematical formula: 
 
















  
 * BV

 BV
  -  1     100    GI %

72h)  t (control,

72h)  t (Sample,
 

* Solvent control (cell culture medium containing 10 % fetal calf serum) 
 

 

4.3. Controls 
Negative control:  Non cytotoxic tissue culture coverslips extracted with cell culture 

medium (6 cm² / ml DMEM + 10 % FCS) for 24 hours ± 2 h at 37 ± 1 °C 
under the same conditions as the extract 

Positive control: Dilution series of Dimethylsulfoxide (6.0 – 3.0 – 1.5 – 0.75 % DMSO) 
Solvent control:  A solvent control, consisting of extraction vehicle (DMEM + 10 % FCS) 

alone and subjected to conditions identical to those during extraction  
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5. Test Results 
The test results relate only to the materials supplied by the sponsor. 
 
The quantitative cell growth inhibition test showed the following results: 
None of the extract-concentrations of the test items “TK-Soft mini Placeholder” as well as “TK-
Soft mini Friction element” showed any cytotoxic reaction. 
 
The individual test results are summarized in the tables below. 
 
Table 1: Results of growth inhibition 

 Mean value growth inhibition % 
Standard deviation (SD) 

 Concentration of dilutions (v/v) 
 100 % 30 % 10 % 3 % 

11757924 2.1-1 
TK-Soft mini Placeholder 

-2 
±6 

-4 
±4 

-3 
±6 

0 
±6 

11757924 2.1-2 
TK-Soft mini Friction element 

7 
±9 

-2 
±7 

-3 
±7 

-3 
±4 

DMEM, incubated with tissue 
culture coverslips 
(Negative control) 

6 
±7 

   

 6 % 3 % 1.5 % 0.75 % 

DMSO 
(Positive control) 

88 
±1 

62 
±2 

24 
±4 

1 
±6 

 
All values are presented as mean values out of ten (bold letters) together with the 
corresponding standard deviation (SD). 
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Table 2: Results of microscopical evaluation 

 Score values as defined below 
(after 72 hours of cell culture) 

 Concentration of dilutions (v/v) 
 100 % 30 % 10 % 3 % 

11757924 2.1-1 
TK-Soft mini Placeholder 0 0 0 0 

11757924 2.1-2 
TK-Soft mini Friction element 0 0 0 0 

DMEM, incubated with tissue 
culture coverslips 
(Negative control) 

0    

 6 % 3 % 1.5 % 0.75 % 

DMSO 
(Positive control) 4 3 0 0 

 
 
Definition of score values (according to USP): 
0 = no reactivity  Discrete intracytoplasmic granules; no cell lysis 
1 = slight reactivity Not more than 20 % of the cells are round, loosely attached, and 

without intracytoplasmic granules; occasional lysed cells are 
present 

2 = mild reactivity Not more than 50 % of the cells are round and devoid of 
intracytoplasmic granules; no extensive cell lysis and empty 
areas between cells 

3 = moderate reactivity Not more than 70 % of the cell layers contain rounded cells or 
are lysed 

4 = severe reactivity  Nearly complete destruction of the cell layers 
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6. Deviations from the Study Protocol 
The following deviation from the study protocol occurred: 
 Chapter 3.2: Microtiter reader Dynex MRXII instead of Dynex Opsys MR was used for 

analyzing. 
This deviation did not influence the quality or integrity of the present study. 
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