
In collaboration with the renowned 
U.S. Food and Drug Administration 
(FDA), which is responsible for the 
approval of food and medical-
contact materials, the Tribology 
Center at the Danish Technological 
Institute has reviewed the center’s 
commercial chromium nitride 
coatings— the CrN family— and the 
diamond-like low-friction coatings, 
the so-called DLCs.

The FDA sees no issues with using 
the Tribology Centre’s coatings CrN-
SD, CrN-SS, and CrN-HP, as well as 
DLC-TR and DLC-Si, for repeated 
and/or continuous contact with 
food.

metal and paper packaging for food 
products.

The evaluation was conducted by the 
Food Contact Notification division in 
accordance with Section 409 of the 
Federal Food, Drug, and Cosmetic Act.

Of course, the official endorsement 
is not surprising. The Tribology 
Center’s DLC and chromium nitride 
coatings have been successfully used 
on equipment and tools for the 
manufacture of medicine, medical 
devices, food processing equipment, 
and packaging, among other things. 
For many years, these coatings have 
also been used by a wide range of 
the largest pharmaceutical and food 
producers both inside and outside 
Denmark.

Despite the long and positive 
experience with these coatings and 
ongoing toxicity studies, it is, of 
course, still satisfying to have also 
received the FDA’s official approval. 
The fact is that more and more 
customers are requesting FDA 
approval for contact materials used 
in food production – and the Center 

now has the FDA’s official 
recognition for industrial use.

If you have any questions or need 
further clarification regarding the 
use of our coatings on equipment 
for food processing and packaging 
production, we are, of course, 
always at your disposal.
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Test reports for in vitro-cytotoxicity.

The FDA also accepts use in 
injection molding or other forming 
processes - for example, on tools 
for the manufacture of plastic,

Documentation for FDA acceptance.



The test was designed 
according to the methods 
in the ISO 10993-5 stand-
ard for elution testing and 
the US Pharmacopeia: <87> 
Biological reactivity test in 
vitro (elution test), with 
the exception that 
triplicate cultures were 
used for each sample.

The extract of the test specimen was prepared in 
accordance with part 12 of the ISO 10993 standard. The 
requirements for determining the cytotoxicity of a 
medical device were followed as specified in part 1 of 
the ISO 10993 standard.

Toxicity-tested coatings: CrN-SD, CrN-
SS, CrN-HP, DLC-TR og Grafit-TR 

Conclusion: Non-toxic

Tribology Center 
Kongsvang Allé 29 
DK-8000 Aarhus C

Tlf. +45 72 20 15 99
Mail: tribo@teknologisk.dk 
www.dti.dk/tribo

For more information, contact   

TOXICITY-TESTED
COATINGS

When materials and coatings come into direct contact 
with cells or living tissue, it is important to quantify 
the material’s cytotoxicity. This is especially crucial 
when materials and coatings are used in the production 
of, for example, medical devices, medical accessories, 
and implants. However, it is also highly significant 
when the coatings are used in components and devices 
that come into direct contact with food or are involved 
in food processing.

The cytotoxicity of several of the commercially 
available coatings from the Tribology Center has been 
tested in accordance with ISO 10993-5, in compliance 
with the OECD principle of good laboratory practice. The 
toxicity was quantified using mammalian L929 
connective tissue stem cells from mice.

RESULT

Coating type Quality

Undiluted extraction Diluted extraction Conclusion

Diamond-like carbon, DLC-TR 0 0 Non-toxic

Grafit-TR 0 0 Non-toxic

CrN-SD, CrN-SS, CrN-HP 0 0 Non-toxic

Toxicity quality was assessed based on undiluted and diluted (1 part extract + 3 parts fresh cell culture medium) extracts 
obtained by exposure to 6 cm² of coating per ml of extraction medium (HAM F12 with 10% fetal calf serum and 50 µg/ml 
gentamicin).




