
TOC System Suitability Test of USP by Combustion
Catalytic Oxidation TOC-VCSH

TOC system suitability test procedure

(1) Measure the TOC in pure water (pure water used for preparing test solution), and take this value as rw.

(2) Measure the TOC in sucrose standard solution (carbon concentration 0.50mg/L), and take value as rs.

(3) Measure the TOC in system suitability test solution (1,4-benzoquinone solution: carbon concentration 0.50mg/L), and take 

value as rss.

(4) If system suitability test solution detection rate = 100 (rss - rw) / (rs - rw)

 is 85% – 115%, system suitability test requirement is satisfied. 

The TOC system suitability test described in the USP 
indicates the use of 2 types of USP reference 
standards (sucrose and 1,4-benzoquinone). Sucrose 
is used as the standard reagent solution, and 1,4-

benzoquinone is used as the system suitability test 
solution. As for calibration of the TOC analyzer, a 
suitable method is described for the particular 
instrument. The test procedure is shown in Table 1.

In USP27 (United States pharmacopeia), 
management of organic impurities in pure water (PW) 
and water for injection (WFI) is prescribed using total 
organic carbon (TOC). According to the USP, the TOC 
analyzer used for analysis must satisfy the 
requirements of a TOC system suitability test, and 

detecting levels of 0.05mg/L or less. We introduce 
here an example of implementation of the TOC system 
suitability test using the Shimadzu combustion 
catalytic oxidation type total organic carbon analyzer 
TOC-VCSH, and a measurement example using a TOC 
concentration less than 0.05mg/L.

■ TOC System Suitability Test of USP

We conducted the TOC system suitability test on the 
Shimadzu combustion catalytic oxidation type total 
organic carbon analyzer TOC-VCSH according to the 
procedure of Table 1. The analyzer was calibrated 
beforehand using 0mgC/L and 1mgC/L aqueous 
solutions of potassium hydrogen phthalate. The 
calibration curve data is shown in Fig.1, and the 
measurement data of the pure water, sucrose 
standard solution and system suitability test solution 
(1,4-benzoquinone aqueous solution) are shown in 
Fig.2. In the USP, the response value of the analyzer 
is evaluated, however, here we performed evaluation 
using the analysis result concentration value. 
The system suitability test solution (1,4-benzoquinone 
aqueous solution) detection rate was 97.6%, satisfying 
the system suitability test. (Table 2)

<Analytical Conditions>
Analyzer : Shimadzu Combustion Catalytic Oxidation 

Type Total Organic Carbon Analyzer TOC-
VCSH

Analysis method : TOC by acidification and sparging 
method

■ Results of TOC System Suitability Test

Table 1 TOC System Suitability Test of USP
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Fig.1 Calibration Curve
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(1) Pure water TOC value rw = 0.023mg/L

(2) Sucrose standard solution TOC value rs = 0.516mg/L

(3) System suitability test solution (1,4-benzoquinone aqueous solution) TOC value rss = 0.504mg/L

(4) System suitability test solution detection rate = 100 [(rss - rw) / (rs - rw)]

= 100 (0.504 – 0.023) / (0.516 – 0.023)

=  97.57%
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An aqueous solution of potassium hydrogen phthalate 
was added to pure water to prepare a sample solution 
containing less than 0.05mg/L of TOC, and the data 
obtained from measurement of that solution using the 
Shimadzu combustion catalytic oxidation type total 
organic carbon analyzer TOC-VCSH are shown in 
Fig.3. The sample, at approximately 0.04mg/L, was 
measured accurately within CV% 3%, demonstrating 
that the Shimadzu combustion catalytic oxidation type 
total organic carbon analyzer TOC-VCSH can satisfy 
the USP TOC measurement requirement of detecting 

TOC at less than 0.05mg/L.

<Analytical Conditions>
Analyzer : Shimadzu Combustion Catalytic Oxidation 

Type Total Organic Carbon Analyzer TOC-
VCSH

Analysis method : TOC by acidification and sparging 
method

Calibration curve : Generated using 0 – 1.0mgC/L 
aqueous solution of potassium 
hydrogen phthalate

■ TOC Measurement Data for Sample with Less than 0.05mg/L

Fig.3 Data of Sample with Less than 0.05mg/L TOC

Calibration curve 

Fig.2 Data of TOC System Suitability Test

 Pure water Sucrose standard solution System suitability test solution
 (1,4-benzoquinone aqueous solution)

TOC measurement of approx. 0.04 mg/L

Table 2 Results of TOC System Suitability Test
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