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Abstract

Ensuring microbiological safety in In Vitro Fertilization 
(IVF) laboratories is crucial for optimizing embryo viabil-
ity and achieving successful clinical pregnancies. One over-
looked yet vital aspect is the monitoring of incubator water 
contamination, which plays a pivotal role in maintaining a 
sterile environment. Contaminated incubator systems—
particularly with Gram-negative bacteria—may contribute 
to early pregnancy failures, even when initial beta-hCG tests 
indicate success.

This review examines three essential quality assurance 
pillars:

1.	 Colilert Testing for Contamination Detection – A simple 
yet effective diagnostic tool ensuring incubators remain 
free from microbial contamination.

2.	 Incubator Water Culture Protocols & Safety Measures – 
Addressing the challenges of incubator access, lock-and-
reopen mechanisms, and the need for routine contami-
nation checks.

3.	 Comprehensive Quality Control (QC) Standards & Clini-
cal Microbiology Fitness Certification – Establishing strin-
gent laboratory guidelines to prevent infections and en-
hance procedural consistency.

By synthesizing these approaches, the article under-
scores the necessity of proactive microbiological surveil-
lance, particularly within IVF-OT environments. The findings 
reinforce the importance of sterile incubators in improving 
implantation rates, reducing pregnancy losses, and fostering 
patient trust in reproductive medicine.
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Introduction

Maintaining a sterile environment in IVF Operating Theatre’s 
(OTs) is vital for successful outcomes. A major concern is Esche-
richia coli (E. coli) contamination, originating from patients, wa-
ter systems, and flooring surfaces. Case pooling increases bac-
terial transfer through skin contact, bodily fluids, and surgical 
tools. Contaminated tap water used for scrubbing; sterilization 
further heightens the risk. Additionally, OT flooring is exposed 
to biological fluids, foot traffic, can become a bacterial hotspot 
if not properly disinfected. Strict microbiological surveillance 
sanitation protocols are essential to prevent contamination 
and ensure patient safety [1] Bacterial contamination is mostly 
found on the second day. The main source of contamination in 
embryos is semen, which is often affected by E. coli bacteria.

IVF success hinges on precise laboratory conditions where 
even minor microbial contamination can disrupt embryo de-
velopment and implantation [2]. As assisted reproductive tech-
nologies advance, the integration of robust microbiological 
safeguards has become indispensable. This review explores the 
Colilert test, QC frameworks, and clinical microbiology certifica-
tions as cornerstones of modern IVF quality management, em-
phasizing their clinical and operational significance [2,3].

IVF success hinges on precise laboratory conditions where 
even minor microbial contamination can disrupt embryo devel-
opment and implantation. As assisted reproductive technolo-
gies advance, the integration of robust microbiological safe-
guards has become indispensable [4]. This review explores the 
Colilert test, QC frameworks, and clinical microbiology certifica-
tions as cornerstones of modern IVF quality management, em-
phasizing their clinical and operational significance. 

The colilert test: Rapid microbial detection

The Colilert test swiftly identifies bacterial contamination in 
IVF culture media, detecting Escherichia coli and coliforms via 
β-glucuronidase activity. It delivers results in 24 hours far faster 
than traditional 5–7-day methods helping prevent microbial-
induced embryo arrest or implantation failure [5,6]. Given the 
high risk of sudden shutdowns for fumigation in IVF operating 
theatre’s, this test provides an early and rapid assessment of 
water contamination or media spoilage within a short period. 
While highly effective for routine screening, its specificity to co-
liforms necessitates complementary tests for broader pathogen 
detection.

Colilert system

IDEXX Colilert System is a test approved by US Environment 
Protection Agency (EPA) used to detect coliforms and E.coli in 
the given water sample. Colilert System is simple to use and ef-
fective as they simultaneously identify the presence or absence 
of coliforms and E.coli along with the quantification which can 
be done using Quanti-Tray System. The system is able to provide 
the results in 24 hours. The test kit is available in 10 ml, 100 ml 
and 250 ml formats. The usage of 100 ml format is given below.

Requirements:

• Colilert reagent • Sterile 100ml transparent vessel • Incu-
bator • Comparator • 6W, 365nm UV lamp Directions to use 
• Remove a strip from the Colilert reagent chart and add the 
reagent into the 100ml transparent vessel containing the water 
sample. • Shake well and incubate for 24 hours at 350C. • Us-
ing the comparator interpret the water sample for the presence 
or absence of coliforms and E.coli. • The result interpretation 

is positive when the colour of the water sample turns yellow 
which is >= comparator. • The result is negative when the yellow 
colour of the sample is <= comparator. • To determine the E.coli 
the positive water sample is kept under the UV lamp along with 
the comparator.

Figure 1: Colilert Assay Results showing clear Visual Distinction 
Among Comparator, Negative, and Positive coliform Detection 
Responses.

Figure 2: Colilert Assay Results showing clear Visual Distinction 
Among Comparator, Negative, and Positive coliform Detection 
Responses.

Figure 3: Colilert Assay Results showing clear Visual Distinction 
Among Comparator, Negative, and Positive coliform Detection 
Responses.
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E. coli drug resistance and the risk of ovum pick-up in IVF 

Drug-resistant Escherichia coli (E. coli) poses a serious threat 
in human and veterinary medicine due to its ability to resist 
multiple antibiotics, including cephalosporins, carbapenems, 
fluoroquinolones, and polymyxins. This growing resistance 
underscores the need for strict infection control, especially in 
procedures like Ovum Pick-Up (OPU), where sterility is crucial 
to prevent contamination and protect patient health [7]. Drug-
resistant E. coli in IVF setups emerges due to contamination 
sources and antibiotic overuse, as excessive antibiotic use in 
culture media fosters resistance, horizontal gene transfer al-
lows bacteria to acquire resistance genes, microbial contamina-
tion from semen samples and lab materials introduces resistant 
strains, inadequate hospital sterilization facilitates nosocomial 
infections, and selective pressure ensures only resistant bacte-
ria survive and proliferate [8].

Colilert test in IVF setup: Ensuring water purity

Water quality is non-negotiable in an IVF lab, as even mi-
croscopic contamination can affect embryo development. The 
Colilert test is a gold standard method for detecting E. coli and 
coliform bacteria, ensuring the lab maintains a sterile, contami-
nation-free environment. 

Why is the colilert test important in IVF labs?

Microbial Safety: Prevents bacteria-related risks that could 
impact embryo growth. The study examines embryo contami-
nation in ART, finding contamination from E. coli and Strepto-
coccus agalactiae, which affected fertilization and blastocyst 
formation. While rinsed embryos did not impact neonatal out-
comes, E. coli contamination increased the risk of early abortion 
[10].

Quality Control: Confirms that water used in embryo culture 
and procedures is free from harmful microbes. Some study 
analyses how environmental microbial contamination in em-
bryology laboratories affects IVF-ET cycles, identifying Staphy-
lococcus pasteuri as the main contaminant, originating from lab 
exposure rather than semen. Although contamination did not 
significantly impact embryo development or pregnancy rates, 
a higher risk of fetal growth retardation was noted. The study 
suggests rapid rinsing of contaminated media and avoiding 
blastocyst culture as effective measures, emphasizing the need 
for further research on long-term effects [10]. Regulatory Com-
pliance: Meets strict hygiene standards required for IVF labora-
tories. 2015 ESHRE guidelines for IVF laboratory best practices 
outline essential standards for laboratory management, quality 
control, and embryo safety. Covering staffing, laboratory safety, 
traceability, biological material handling, and cryopreservation, 
the document emphasizes standardized protocols to enhance 
IVF success rates and prevent contamination risks, while also 
providing an emergency plan for laboratory operations [11].

Reliable screening: Rapid detection method for ensuring wa-
ter purity.

Significance in IVF Setup and Incubator contamination: This 
study compares IVF embryo culture incubators, evaluating 
temperature stability, gas regulation, and humidity control to 
optimize embryo development and clinical outcomes. It exam-
ines incubator recovery rates, their impact on IVF success, and 
discusses efficiency management and technological advance-
ments for improved culture conditions [12].

The critical role of colilert test in IVF setup and hospital hy-
giene

In an IVF laboratory, maintaining sterile conditions is para-
mount, as even minor contamination can significantly impact 
embryo development and success rates. The Colilert test serves 
as an essential tool for rapid microbial detection, ensuring that 
water used in embryo culture, handwashing, and floor cleaning 
remains free from harmful bacteria.

Quick assessment of floor hygiene and hospital premises

The Colilert test is not just limited to water quality checks 
it plays a vital role in assessing overall hospital hygiene. Since 
water is extensively used for cleaning floors, IVF Operating The-
atre’s (OTs), and laboratory surfaces including laminar airflow, 
any contamination in the water supply can lead to widespread 
bacterial presence across the facility [13].

By routinely testing water sources, hospitals can:

Identify contamination hotspots before they escalate into 
serious hygiene concerns. To ensure that cleaning protocols are 
effective and do not inadvertently spread bacteria, it is essential 
to prevent microbial buildup in high-risk areas such as IVF labs, 
surgical rooms, and patient care zones. A hidden yet significant 
threat to handwashing and scrubbing is water contamination, 
which silently contributes to hospital-acquired infections. In an 
ART (Assisted Reproductive Technology) setup, medical profes-
sionals depend on stringent handwashing and scrubbing proce-
dures to maintain sterility before handling embryos or perform-
ing delicate procedures. However, if the water used for these 
practices is contaminated, it can compromise sterility and pose 
serious risks to patients [14].

The integrity of Assisted Reproductive Technology (ART) pro-
cedures heavily relies on maintaining stringent microbiological 
safety standards within laboratories and Operating Theaters 
(OTs). Compromised hand hygiene, inadequate sterilization of 
equipment, and contamination from water sources used for 
cleaning can introduce pathogens into these sensitive environ-
ments. This can lead to nosocomial infections, jeopardizing em-
bryo viability, patient health, and ultimately, the success of ART 
procedures [15].

Water used for floor cleaning and OT maintenance can be 
a significant source of contamination if not properly treated. 
Bacteria such as E. coli can spread through contaminated wa-
ter, affecting not only the cleanliness of surfaces but also the 
sterility of surgical tools and equipment. This underscores the 
importance of using sterile or properly disinfected water for 
all cleaning purposes in areas where ART procedures are per-
formed [16].

Implementing rigorous infection control measures, including 
regular monitoring of water quality, strict hand hygiene proto-
cols, and thorough sterilization of equipment, is crucial. These 
practices not only protect patient health but also ensure the 
reliability and success of ART treatments [17].

Why is colilert testing important for incubator water?

The use of sterile water in IVF incubators is essential for 
ensuring embryo safety by preventing the growth of harmful 
bacteria that could compromise embryo development. Regular 
monitoring of incubator water quality enables early detection 
of contamination, reducing the risk of nosocomial infections 
and maintaining optimal lab conditions for IVF success. Turbid-
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ity in incubator water serves as a red flag, potentially indicating 
bacterial growth, such as E. coli or coliforms, or biofilm forma-
tion on incubator surfaces, which can compromise sterility and 
affect IVF outcomes. water-jacketed incubator’s stable environ-
ment is crucial for IVF success, but E. coli contamination from 
sources like semen samples or inadequate sterilization can 
compromise embryo viability, leading to implantation failures, 
especially in procedures like ICSI and IVF, where strict contami-
nation control is essential [18].

This highlights the importance of:

1.	 Regular water quality monitoring

2.	 Strict infection control protocol

3.	 Maintenance of sterile incubator environments

Conclusion 

Routine Colilert testing is crucial for ensuring water quality 
while maintaining hospital hygiene in IVF facilities. Detecting 
bacterial contamination early helps prevent infections, safe-
guard patient safety, and create a sterile environment essential 
for successful ART procedures. Contaminated water used for 
handwashing, scrubbing, or cleaning can contribute to nosoco-
mial infections, resulting in poor IVF outcomes. Regular testing 
alongside strict sterilization protocols enables hospitals to pro-
tect against microbial threats, ensuring a controlled space for 
reproductive healthcare. As an early warning system, Colilert 
facilitates timely intervention, optimizing embryo development 
while improving clinical pregnancy success rates
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