
Application Note

Sterility testing of Tetracycline samples 
with Steritest™ EZ Devices for antibiotics

“For substances, preparations or articles which, 
according to the Pharmacopeia’s harmonized sterility 
chapters(1), are required to be sterile, the test for 
sterility is mandatory.” This test should be done 
preferably using a filtration method, as this technique 
allows testing of a significant quantity of sample and 
also because the filter can be rinsed to prevent false 
negative results caused by antibiotic residues.

In the treatment of infections of the urinary tract, 
respiratory tract and the intestines, tetracyclines as 
a group of broad-spectrum antibiotics, are commonly 
used. They are also effective against chlamydia. Their 
bacteriostatic effect inhibits the bacterial protein 
biosynthesis and is therefore effective on a variety of 
gram-positive and gram-negative bacteria.

The European Pharmacopeia specifies the method 
to test products for sterility. After the membrane is 
pre-wetted with rinse fluid, the product is immediately 
filtered. For products with antimicrobial properties, 
rinsing of the membrane is mandatory. At least 3 
washing steps with an amount of 100 mL per step 
is recommended. However, no more than 500 mL of 
rinse fluid can be used per membrane. The last step of 
the process is the addition of the culture media. Both 
Tryptic Soy Broth (TSB) and Fluid Thioglycollate Media 
(FTM) are added to each membrane and then incubated 
according to the pharmacopeia.

We offer all products that are needed to test 
pharmaceutical products for sterility. The Steritest™ 
EZ Device for antibiotics contains a special low binding 
membrane (Durapore®) which facilitates rinsing in 
antibiotics or products with preservative, as these types 
of products may inhibit microbial growth potentially 
leading to false negative results. The formulations for 
Fluids A, D, and K are listed in the pharmacopeia and 
are available as ready-to-use products. 

The scope of this study was to show that contaminants 
can be detected in tetracycline containing products 
within the timeframe recommended by the 
Pharmacopeias using the Steritest™ EZ Device for 
antibiotics.

Material and Equipment
Table 1: Steritest™EZ Devices

Product Name Cat. No. No. of tested Lots

Steritest™ EZ Devices  
For Antibiotics

TZHVAB210 3

Table 2: Rinsing Fluid, Media and Chemicals

Product Name Cat. No.

Fluid K in 300 mL bottle with screw cap and septum STBMRFK34

Fluid A in 100 mL bottle with screw cap and septum STBMRFA12

Fluid Thioglycollate Medium in 100 mL bottle with 
screw cap and septum

STBMFTM12

Tryptic Soy Agar acc ISO, FDA-BAM and EP + USP 1464310020

Tetracycline hydrochloride T-3383

Table 3: Consumables and Equipment

Product Name Cat. No.

Stericup®-GV, 0.22 µm, PVDF, 1000/1000 mL,  
radio-sterilized

SCGVU11RE

Steritest™ vent needles TEFG02525

Steritest™ Equinox Pump for Laminar Flow Hoods TQNXLFH01

Table 4: Test strains

Test strain

Staphylococcus aureus subsp. aureus ATCC® 6538 

The life science business of Merck KGaA,  
Darmstadt, Germany operates as  
MilliporeSigma in the U.S. and Canada.

(1)  European Pharmacopeia 2.6.1, United States Pharmacopeia  
Chapter 71, Japanese Pharmacopeia 4.06.
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Method
For the tetracycline samples and the negative control,  
6 g of tetracycline were dissolved in 808 mL 0.01  
M HCl solution with Milli-Q® water. As a positive control  
808 mL 0.01 M HCl without tetracycline were used. The 
whole filtration and rinsing process was carried out in a 
laminar flow hood.

To filter the tetracycline samples the vent needle 
supplied with the Steritest™ EZ device for antibiotics 
was used. For all following rinsing steps a spare vent 
(Cat. No. TEFG02525) was used to minimize the risk of 
carryover tetracycline into the rinsing fluids. 

The membrane was pre-wetted with 50 mL of Fluid K 
per canister (step 1) to prevent antibiotic binding on 
the membrane. Then the samples or controls were 
filtered immediately through the membrane (step 2). 
For rinsing, the canisters were filled three times up 
to 100 mL with Fluid K to remove possible droplets 
of Tetracycline from the canister wall (step 3). After 
each filling step, the fluid was removed using the red 
stoppers. The negative control was prepared without 
changing the vent needle and without any pre-wetting 
or rinsing steps.

Additional rinsing was performed with two times  
100 mL Fluid A (step 4). The second 100 mL of Fluid 
A was inoculated with approx. 25 cfu Staphylococcus 
aureus using a pipette. The same quantity of bacteria 
were also pipetted onto a Tryptic Soy Agar (TSA) plate 
to check the cell count.

Once empty, the canisters were closed with the yellow 
stoppers and both filled with 100 mL FTM (step 5). 
The canisters and the TSA plates were then incubated 
for 7 days at 32.5°C (± 2.5) (step 6). After 2, 3, 4 
and 7 days the canisters were visually checked for 
turbidity. The TSA plates were counted after 24 hours 
of incubation.

Step 1 Pre-wet of Membrane with Fluid K (pump speed = 25)

Step 2 Filter Tetracycline sample (pump speed = 65)

Step 3 Rinse 3x with 100 mL Fluid K / canister (pump speed = 25)

Step 4 Rinse 2x with 100 mL Fluid A / canister (pump speed = 25)

Step 5 Add 100 mL FTM / canister (pump speed = 25)

Step 6 Incubate at 32.5°C (± 2.5) for 7 days

Figure 1: Workflow – use of Steritest™ EZ Devices for antibiotics with 
Tetracycline containing samples.

Results
The test method described above was carried out in 
triplicate using 3 different lots of Steritest™ EZ  
devices for antibiotics. Figure 2 below shows the  
results of canisters readings performed following  
2 days of incubation for the Tetracycline samples  
(12 canisters per lot), positive controls (2 canisters  
per lot) and negative controls (2 canisters per lot).  
The concentration of the Staphylococcus aureus 
inoculum for each test is also indicated in Figure 2.
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Figure 2: Number of positive and negative canisters of all three tested 
lots of Steritest™ EZ device for antibiotics after 2 days of incubation. 
The initial inoculum of each lot is stated in brackets.

• After 2 days of incubation the 12 canisters tested 
with Tetracycline showed a bacterial growth in each 
of the Steritest™ EZ lots tested. The positive controls 
also showed bacterial growth after 2 days, whereas 
the negative controls remained perfectly clear. 
Positive canisters displayed either media turbidity or 
concentrated microbial growth patterns within the 
FTM or directly on the membrane (see Figure 3). 

Figure 3: Colonies growing on the membrane (left image) and colonies 
growing within the FTM (right image).
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Examples of positive results are shown in Figure 4.

Figure 4: Example of different appearances of positive canisters.

An example of a negative result is shown in Figure 5.

Figure 5: Example of a negative canister.

Interpretation
This study, carried out in triplicate, showed that using 
Steritest™ EZ Devices for antibiotics with tetracycline 
containing samples can prevent antibiotic residues 
from binding to the membrane, and good solubilization 
of the antibiotic and reduced contact time with a low 
binding filter membrane allows for a very good rinsing 
efficiency.

This test method conforms to the compendial test 
method described in the international Pharmacopeia’s 
harmonized sterility chapters.

Further reading and information
• Application Note Steritest™ EZ system – Sterility 

testing of products with antimicrobial properties  
Lit No AN5341EN00

• Steritest™ EZ Datasheet Lit No. DS4659EN00

• Steritest™ Wall Chart Lit No WC1000EN00

• www.emdmillipore.com/sterilitytesting
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To place an order or receive  
technical assistance
In the U.S. and Canada, call toll-free  
1-800-645-5476

For other countries across Europe  
and the world, please visit:  
www.emdmillipore.com/offices

For Technical Service, please visit: 
www.emdmillipore.com/techservice

emdmillipore.com/biomonitoring


