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TECHNICAL NOTE

Background

Water for pharmaceutical purposes requires ensuring high purity with low levels of organic compounds, as 
contamination and lack of purity are a risk to patient safety. Total Organic Carbon (TOC) is widely used in 
Pharmaceutical Quality Control Laboratories to monitor purity and ensure that levels of organic compounds 
are within acceptable limits. 

The QbD1200+ is designed to measure TOC and meet the performance requirements necessary for 
Pharmacopeia and GMP compliance. As with any measurement tool, it is important to monitor the device’s 
optimum condition and verify it before use. Monitoring can be done by running scheduled tests on designed 
traceable standards at a pre-defined cadence, with results indicating overall performance. 

Key components of the analyzer, such as the non-dispersive infrared (NDIR) detector can also be monitored 
to ensure accurate and reliable results. In addition to the tests using traceable standards, System Health Tests 
automatically performed before sample analysis verify the performance of the NDIR. The system will generate 
an error message if the NDIR is not performing to specifications. Users can visualize and plot the data acquired 
during the health test within a desired time range or throughout its entire life.

Introduction

The QbD1200+ analyzer uses UV light and a reagent to oxidize organic matter, generating CO2. The amount 
of CO2 generated is proportional to the amount of Total Organic Carbon in the sample. The amount of IR light 
absorbed by CO2 molecules in a sample is proportional to the number of CO2 molecules in the sample. The 
QbD1200+ analyzer uses an NDIR detector that is the most common type of sensor used to measure CO2.  
The NDIR detector should be stable over time to guarantee the accuracy and reliability of sample 
measurements. For this Technical Note, TOC Standard 500ppb and signal of the NDIR measured during 
System Health Tests were monitored to evaluate the stability of the QbD1200+ analyzer, over a 6-month and 
8-month period, respectively.

Procedure

Instrument setup: Configure the Instrument as shown on Figure 1. Place Flush in position 1, Blank water in 
position 2 and 500ppb Solution in position 3 of the autosampler and press Start. 

Results can be retrieved as .CSV or PDF (Figure 2). 

QbD1200+ Analyzer NDIR Stability Study
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Figure 1. QbD1200+ analyzer settings for NDIR Stability Monitoring.

Figure 2. Results of monitoring individual set of tests exported as .CSV or PDF format.
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Contents Sample Date TOC (ppb Avg) Std Dev RSD (%)

1 Flush 8/19/2024 6.4 2.2

2 Water Blank 8/19/2024 5.6 1.1

3 500 ppb sol 8/19/2024 500.3 9.8 2

1 Flush 8/29/2024 19.3 1.6

2 Water Blank 8/29/2024 9.8 1.6

3 500 ppb sol 8/29/2024 515.2 1.8 0.4

1 Flush 9/19/2024 5.2 2.3

2 Water Blank 9/19/2024 3 1.6

3 500 ppb sol 9/19/2024 503.9 3.4 0.7

1 Flush 9/23/2024 6.6 1.2

2 Water Blank 9/23/2024 6.5 1

3 500 ppb sol 9/23/2024 516.5 5 1

1 Flush 2/19/2025 6.5 0.4

2 Water Blank 2/19/2025 5.1 0.9

3 500 ppb sol 2/19/2025 533 4.5 0.8

1 Flush 2/24/2025 8.2 1.5

2 Water Blank 2/24/2025 6.2 1.4

3 500 ppb sol 2/24/2025 535.9 2.7 0.5

Table 1. NDIR stability tests with TOC Standard 500 ppb from August 2024 to February 2025 using auto sampler, flush sample, 
water and 500ppb. The values correspond to the average of three runs for each sample. Note that RSD for flush and blanks are not 
relevant, as the events are naturally random, and thus, not shown in the table.

In addition to the monitoring tests above, System Health Tests measure and report pass/fail status of the NDIR 
responses and save them before running samples. NDIR data can be retrieved following the steps below and 
the trend graph with upper and lower limits can be plot as shown in Figure 4, where the blue curve shows 
stable NDIR over about an eight-month period.

1.	 Select Reports and Data from Main Screen. 1.	 Select System Health Test in the list.
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3.	 Select All dates and Any operator. 4.	Select .CSV format.

5.	 Export to USB or to the network.

Figure 3: NDIR stability data with System Health Tests data from 7/29/2024 through 4/02/2025 (partial list of runs shown).
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Figure 4: NDIR stability plot for data with System Health Tests data from 7/29/2024 through 4/02/2025. The NDIR Signal blue line 
indicates the NDIR response remained stable over the 8-month period of this study.

Conclusion

Monitoring measurements on System Suitability Test 500ppb and the signal from the NDIR measured during 
the System Health Check have shown a very good detector stability over a period of 8 months, confirming the 
ability of the QbD1200+ TOC analyzer to provide stable results over a long period of time without frequent 
recalibration.
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