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ACCELERATING MICROBIAL DETECTION IN 
CONSUMER GOODS USING RAPID STERILITY 
TESTING 

 
INTRODUCTION  
Ensuring sterility in consumer goods is essential to 
maintaining product safety and quality. However, 
traditional microbial detection methods, such as culture-
based assays, suffer from significant limitations, 
particularly in time-sensitivity and detection thresholds. 
These standard techniques often require several days to 
yield results, during which production timelines are 
delayed, costs rise, and the risk of distributing 
contaminated products increases. For industries 
embracing just-in-time production models, such delays 
are not just costly, but unsustainable1. 

Conventional sterility testing techniques also struggle to 
detect low contamination levels, particularly in complex 
matrices where product ingredients and preservatives 
interfere with microbial detection. These factors further 
complicate the process, often leading to false negatives 
or delayed identifications. Given the increasing demand 
for rapid turnaround in manufacturing, there is a critical 
need for sterility testing solutions that offer high 
sensitivity without the protracted waiting times of 
conventional methods2. 

Microcalorimetry has emerged as a powerful solution 
for rapid sterility testing, enabling the detection of 
microbial contaminants with unprecedented speed and 
sensitivity. Unlike traditional culture-based methods, 
which rely on observable colony growth, 
microcalorimetry measures the heat produced by the 
metabolic activities of microorganisms. This technique 
provides accurate detection within hours, even in highly 
complex sample matrices, with a limit of detection down  

to single digits CFU. The rapidity and precision of 
microcalorimetry have already proven effective in the 
pharmaceutical sector, specifically for the detection of 
bacterial contamination in cell and gene therapy 
products. The same benefits are now being explored for 
consumer goods, where fast, reliable, and non-
destructive testing is critical for reducing product 
spoilage and optimizing supply chain efficiency3. 

By significantly reducing the time required to confirm 
sterility and increasing sensitivity in low bacterial load 
environments, microcalorimetry provides a robust, 
reliable alternative to traditional testing methods. It is 
poised to revolutionize quality control processes, 
particularly in industries where swift microbial detection 
is essential for product safety, regulatory compliance, 
and minimizing production waste. 

PROCEDURE 
The product under investigation was mixed 1:10 in TSB 
media (W/V), after which 500 µL was transferred to a vial 
and sealed. Thirty-two (32) samples at a time were 
evaluated for microbial activity in real-time in the 
calScreener at 37°C. A rise in metabolic activity of 5 µW 
was deemed positive, and the time-to-activity was noted. 
Here, we tested three big-brand consumer products: 
liquid hand wash, shower cream, and toothpaste. To test 
for time-to-activity of Escherichia coli in the presence of 
the product samples were diluted and spiked into the 
product to a final concentration of 10 CFU per sample. 
Samples were transferred to calVials and incubated in 
the calScreener at 37°C. Samples were deemed positive 
when 5 µW of metabolic heat could be detected. 
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Figure 1 Testing procedure 
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RESULTS  

Figure 2 Thermogram of products diluted in TSB with ~10 CFU 
of E. coli. The bacterial metabolism can be registered after a 
couple of hours in the calScreener, and after 5.5 – 6 hours the 
metabolic signal crosses the threshold. 

 

 In both the liquid hand wash, the shower cream, and the 
toothpaste, the calScreener was able to detect microbial 
activity within 5.5-6 hours (Fig. 2). After spiking samples 
with ~10 CFU of E. coli, we detected microbial activity less 
than 6 hours after initial inoculation whereas with pure 
TSB the detection time was ~5 hours, indicating a limited 
inhibitory effect of the products themselves (Fig. 3). 

 
Figure 3 The mean time to detection of metabolic activity by 
E.coli in products diluted with TSB (n=3). The gray mark indicates 
the time to activity for E.coli in pure TSB. 

 
 
 
 

CONCLUSION 
Microcalorimetry offers a highly effective solution for 
rapid sterility testing in the consumer goods sector. Its 
ability to detect microbial contamination through 
metabolic heat production enables fast, accurate results, 
even in complex product matrices that often interfere 
with traditional methods. With a detection sensitivity as 
low as single-digit CFU and the capability to provide 
results within hours rather than days, microcalorimetry 
significantly enhances quality control processes. This not 
only reduces the risk of product spoilage but also aligns 
with the growing need for efficient, just-in-time 
production in modern supply chains. By integrating 
microcalorimetry, consumer goods manufacturers can 
ensure both product safety and operational efficiency. 
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