
Typical application:
Any impurities on the test device 
are first extracted by a solvent and 
then the solution is analyzed for or-
ganic carbon (C) and/or nitrogen 
(N). The extraction is performed «ex-
haustively», i.e. it is repeated until 
the measured impurity concentration 
in the extraction solution falls below 
10% of the first extraction. The quan-

tified amounts of each extraction are 
summed up to give the total amount 
of organic impurity. ISO 19227 spe-
cifies a limit value of max. 0.5 mgC/
implant. 

TOC/TIC/TN: Quantitative analysis of dissolved organic and/or inorganic car-
bon as well as nitrogen  

The cleanliness of medical de-
vices (MD) is a critical factor 
and is addressed in ISO 19227, 
for example. Due to the manu-
facturing process, packaging 
and sterilization, substances 
hazardous to health may re-
main on the end product. The 
same applies to MDs that are 
reprocessed after use. In both 
cases, the products 
go through a valida-
ted cleaning process 
which must also be 
checked and verified. 
With the TOC/TIC/TN 
analyzer, RMS now 
has the possibility to 
offer its customers, in 
addition to existing 
methods, a further 
accredited service 
in the field of clean-
liness analysis. The 
possibility to collec-
tively quantify orga-
nic contaminants and 
proteins via their C 
and N content, ma-
kes this method sim-
ple, fast and therefo-
re cost-effective.

Our offerings for medical device 
cleanliness testing:

•	«Shimadzu» TOC-L Analyzer
•	Determination of dissolved orga-

nic carbon (TOC)
•	Determination of the dissolved 

inorganic carbon (TIC)
•	Determination of the dissolved 

nitrogen (TN: total nitrogen, e.g. 
from proteins)

Other services:
•	Quantification of residual protein 

(BCA test)
•	Quantification of trace elements 

by ICP-MS
•	Cleanliness of surfaces by SEM/
EDX and XPS

•	Particle analysis by laser diffrac-
tion (LD) and light obscuration 
(LO)

Discuss your questions with 
us! We will be happy to ad-
vise you.

Contact for TOC, TIC and TN 
analysis:

Ronny Wirz

Phone +41 32 644 20 52
r o n n y . w i r z @ r m s - f o u n d a t i o n . c h

More information as well as 
our service catalogue can 
be found on our website.
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Subscribe to our mail-
ing list and read more 
RMS newsletters cover-
ing other topics.

Principle of the me-
thod:
Possible Impurities con-
taining carbon and nit-
rogen are extracted from 
the product and the cor-
responding elements are 
then reliably detected 
down to the sub-µg range 
(depending on the size of the MD). 
The molecules of the dissolved impu-
rities are catalytically oxidized in a 
combustion tube to form CO2 or NO2 
and the resulting gases are quantified 
spectroscopically.

The RMS Foundation has been certified ac-

cording to ISO 9001 and is an ISO/IEC 

17025 (type C) accredited laboratory.
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Typical application: MD is soiled, cleaned and any organic 
residues in the extraction solution are reliably quantified by 
means of TOC/TIC/TN


