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What is 7XTM?

7X™ is a high quality GMP compliant detergent that is highly recommended for use in 
a variety of manufacturing and laboratory applications. Cited in over 8,000 scientific 
publications, our 7X™ has a wide range of uses from general lab glassware cleaning to 
flow cytometry apparatus cleaning, from industrial plastic cleaning to cell culture incubator 
cleaning. Simply add 7X™ concentrate to purified water to generate the finished detergent.  
No mixing or pH adjustment is necessary! 

No Clumping
All 7X™ detergents come in liquid form  

for easy pouring and dispensing

Near-neutral pH
No neutralizing rinse required  

and gentle on hands

Rinses Clean with Water
Prevents harmful buildup of residue and  

etching of delicate glassware

Aqueous Formulation
Can be disposed of down the drain

Key Components
In any of its formulations, the 7X™ product line is more than just a simple soap. This proprietary recipe has some unique features  
derived from a few simple components:

Strong sequestering reagent

Completely soluble, non-toxic solvent which leaves no residue

Quality anionic surfactant for chemical wetting, foaming and emulsification

This combination makes 7X™ the ideal solution for applications which require high-efficiency cleaning, low cell toxicity  
and non-corrosive properties for target surfaces, such as glass.

Technical Note: 

7X™ detergents lack fluorescence components. This is a critical consideration for items such as test 
tubes, microscopy slides, pathology equipment and optical components. Choose 7X™ and you’re 
covered for cleaning nearly all of your lab equipment both in every day bench top use and large-
scale industrial and manufacturing needs.
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A Cleaning Solution for Life Science Research and Production

Did you ever imagine that a a cleaning solution could be incorporated into a biological protocol? 7X™ solutions are published for use in a 
variety of life science protocols and have over 8,000 citations to back them up. Unlike other products in its class, 7X™ is gentle yet effective. 
As it is non-toxic for the majority of eukaryotic cells, it is the detergent of choice for cleaning lab equipment from the benchtop to bioreactors.

1. Handbook of In Vitro Fertillization, Second Edition; Trounson, A. O.;  
Gardner, D. K., Eds.; Van Steirtgehem (Informa Healthcare): New York,  
1999; 7X is referenced as preferred cleaning method on p 239.

2. Das, N. K.; Micou-Eastwood, J.; Alfert, M. Cytochemical and Biochemical 
Properties of Basic Proteins of Urechis Achrosomes. Journal of Cell Biology.  
1967, 35, 455-458.

3. Khakbaznejad, A.; Chehroudi, B.; Brunette, D. M. Effects of Titanium-Coated 
Micromachined Grooved Substrata on Orienting Layers of Osteoblast-Like Cells 
and Collagen Fibers in Culture. Journal of Biomedical Materials Research Part A. 
2004, 70A, 206-218.

4. Hambridge, K. M.; Franklin, M. L.; Jacobs, M. A. Hair Chromium Concentration: 
Effects of Sample Washing and External Environment. The American Journal of 
Nutrition. 1972, 25, 384-389.

5. Bisse, E.; Renner, F.; Sussmann, S.; Scholmerich, J.; Wieland, H. Hair iron content: 
possible marker to complement monitoring therapy of iron deficiency in patients 
with chronic inflammatory bowel diseases? Clin. Chem. 1996, 42, 1270-1274.

6. Chao, L. H.; Jang, J.; Johnson, A.; Nguyen, A.; Gray, N. S.; Yang, P. L.;  
Harrison, S. C. How small-molecule inhibitors of dengue-virus infection  
interfere with viral membrane fusion. Elife. 2018, 7, p.e36461.

7. Ramizer, N. E. Studies in Cryptosporidium: Maintenance of Stable Populations 
Through in vivo Propagation and Molecular Detection Strategies. Ph.D. 
Dissertation, Ohio State University, Columbus, Ohio, 2005, 77.

8. Van Steirteghem, A. C.; Nagy, Z.; Joris, H.; Liu, J.; Staessen, C.; Smitz, J.;  
Wisanto, A.; Devroey, P. High fertilization and implantation rates after 
intracytoplasmic sperm injection. Human reproduction. 1993, 8, 1061-1066.

9. Esterhuizen, A. D.; Groenewald, C. A.; Lindeque, H. W.; GIesteira, M. v. K.; 
Labuschagne, G. P. J. Micromanipulation at an infertility centre. South African 
Medical Journal. 1995, 85, 36-40.

10. Kabbani, A. M.; Woodward, X.; Kelly, C. V. Resolving the effects of nanoscale 
membrane curvature on lipid mobility. 2017, arXiv preprint arXiv:1706.00087.

11. Coil, D. A.; Strickler, J. H.; Rai, S. K.; Miller, A. D. Jaagsiekte Sheep Retrovirus 
Env Protein Stabilizes Retrovirus Vectors against Inactivation by Lung Surfactant, 
Centrifugation, and Freeze-Thaw Cycling. J. of Virology. 2001, 75, 8864-8867.

Cited as the preferred method for 
cleaning glassware and plasticware  
for human in vitro fertilization.

Preparation of micro-sized glass 
capillary tubes for intra-cytoplasmic 
sperm injection into ovas and in vitro 
fertilizations.

Emulsification reagent for extraction of 
parasitic oocysts from soil samples.

Preparing capillaries and needles for 
cellular micromanipulations.

Preparation of slides for membrane 
tubulation assays.

Analysis of virus envelope proteins and 
their stability to inactivation protocols.

Preparation and cleaning of machined 
titanium implants.

Cleaning of glass cover-slips by 
sonication.

Cleaning human hair samples 
for evaluation of environmental 
contaminants or physiological content.

Pretreatment of plant seeds to increase 
synchronicity, rate and speed of 
germination, isolation of dissolving 
sperm tail and body for isolation of 
intact achrosomes.
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Get it Right – Formulations and Size Options

Since the introduction of 7XTM Cleaning Solution more than 50 years ago, we have added several key modified formulations to our 
portfolio. Phosphate-free options are now available to support environmentally friendly labs, and pre-mixed 5% solutions are offered in 
convenient hand pump dispensers to support industrial applications.

Utility Note: 7XTM can be used from 1% to 7% final concentration. For example, each gallon of 7XTM Cleaning Solution makes up to 
128 gallons of 1% working solution, or 36 gallons of 2.8% working solution. Simply add 7XTM concentrate purified water to make the 
finished detergent. No mixing of pH adjustment is necessary!

Description Size Cat. No.

7XTM Cleaning Solution

1 gal 097667093

4 x 1 gal 097667094

5 gal 097667095

55 gal 097667098

7XTM Ready to Use 5% Cleaning Solution 1 gal 097668093

Description Size Cat. No.

7X-O-Matic Cleaning Solution

1 gal 097667493

4 x 1 gal 097667494

5 gal 097667495

7X-O-Matic Ready to Use 5% Cleaning Solution 1 gal 097668493

7XTM Cleaning Solution
Our original formulation is designed to clean laboratory plastic and glassware by simply soaking for 2-3 hours, with little or no scrubbing 
needed. The 7XTM concentrate is typically dilluted to a final working solution (v/v) of 1-2% so that a single gallon of concentrate can yield 
50-100 gallons of cleaning solution.

7X-O-Matic
This low-foaming formulation has been optimized for use in automatic washing machines or in procedures where the solution will be agitated 
during cleaning, such as ultrasonic cleaners. It is also effective at temperatures ranging from ambient to 85°C (185°F).
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Description Size Cat. No.

ES 7X-O-Matic  Cleaning Solution

1 gal 097667593

4 x 1 gal 097667594

5 gal 097667595

Cleaning Application 7XTM ES 7XTM 7X-O-Matic ES 7X-O-Matic

Cell Culture/Culture Media Breweries

Ceramic

Glass

Machine/Sprayers (Low or controlled foaming)

Metal Equipment

Phosphate Analysis Equipment

Plastic

Porcelain

Quartz

Stainless Steel (Process Equipment)

Description Size Cat. No.

ES 7XTM Cleaning Solution

1 gal 097667193

4 x 1 gal 097667194

5 gal 097667195

55 gal 097667198

ES 7XTM Ready to Use 5% Cleaning Solution 1 gal 097668193

ES 7XTM Cleaning Solution
ES-7X cleaning solution is called "Environmentally Safe" (ES) because it is Phosphate Free. It was developed to provide safe and effective 
cleaning of laboratory instruments and glassware. Several convenient package sizes are available. The product is sold in concentrated form 
so the customer can prepare the appropriate dilution as needed. 5% "Ready to Use" pre-diluted versions are available, and ES-7X is stable 
for long-term storage.

ES 7X-O-Matic Cleaning Solution
The "Environmentally Safe" (ES) version of 7X-O-Matic concentrate is low-foaming and used in the same manner as 7X-O-Matic detergent 
for automatic washers or other applications where agitation is used.
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APPLICATION NOTE
Comparison of 7XTM Detergent, Contrex®AL and Liquinox® Detergents

In order to test the residue left by 7XTM detergent on glass and to compare its performance 
with the leading competition, three commercially-available detergent kits were used; 
namely CHEMetrics, Hach and La Motte kits.

By examining the chemical structures of the three active ingredients 
(fatty acids) comprising the detergents, it can be determined that 
they are all sodium salts. Fatty acids are known to be weak acids, 
and the sodium comes from sodium hydroxide; the sodium salt is 
formed by the saponification reaction:

When dissolved in water, the detergent salt gives the value for the 
pH. Because all three detergents are sodium salts of the different 
fatty acids shown above, all pH values should be above 7; 
therefore, a slightly basic solution should be formed.

Based on the SDS, the pH values are the following:

Detergent pH

7XTM Cleaning Solution 6.0–7.5 (quadrafos lowers the pH)

Contrex®AL 8.0–9.5

Liquinox® 8.5

The pH value of the 7XTM Cleaning Solution is closer to a value of 
pH 7 because quadrafos (hexasodium tetraphosphate) is a salt that 
is formed from a reaction of a strong acid (phosphoric acid) and a 
strong base (sodium hydroxide). According to SDS, the amount of 
quadrafos is 5-10%, while the dioctyl sulfosuccinate sodium salt is 
1-5%. Higher concentration for the quadrafos will drive the pH more 
significantly compared to the sulfosuccinate salt.

7XTM Cleaning Solution  
(MP Biomedicals)

Contains: 

• Dioctyl sulfosuccinate sodium salt

• Quadrafos (hexasodium tetraphosphate)

• Glycol ether

Contrex®AL  
(Decon Labs)

Contains: 

• Sodium dodecylbenzene sulfonate

Liquinox® 
(Alconox, Inc)

Contains: 

• Sodium dodecylbenzene sulfonate
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Detergent (1%) CHEMets® Result (ppm) 

7XTM Cleaning Solution 0

Contrex®AL 0–0.25

Liquinox® 0–0.25

1. Testing Using Detergent Kits

1.1.  CHEMetrics® Kit (www.CHEmetrics.com; Cat. No. K-9400)

Test method:   
The detergent CHEMets® test kit employs the methylene blue extraction method. Anionic detergents react with methylene blue to form a 
blue complex that is extracted into an immiscible organic solvent. The intensity of the blue color is directly related to the concentration 
of "methylene blue active substances (MBAS)" in the sample. Anionic detergents are one of the most prominent methylene blue active 
substances. Test results are expressed in ppm (mg/Liter) linear alkylbenzene sulfonate (equivalent weight 325).

This kit has a nominal range of 0–3 ppm.

The procedure was followed as per the manufacturer's instructions:

Rinse the reaction tube with sample, then fill it to the  
5 mL mark with sample.

While holding the double-tipped ampoule in a vertical 
position, snap the upper tip using the tip breaking tool.

Invert the ampoule and position the open end over the 
reaction tube. Snap the upper tip and allow the contents to 
drain into the reaction tube.

Cap the reaction tube and shake it vigorously for 
30 seconds. Allow the tube to stand undisturbed for 
approximately 1 minute.

Make sure that the flexible tubing is firmly attached to the 
CHEMet® ampoule tip.

Insert the CHEMet® assembly (tubing first) into the reaction 
tube, ensuring that the end of the flexible tubing is at the 
bottom of the tube. Break the tip of the CHEMet® ampoule 
by gently pressing it against the side of the reaction tube. 
The ampoule should draw in fluid only from the organic 
phase (bottom layer).

When filling is complete, remove the CHEMet® assembly 
from the reaction tube.

Remove the flexible tubing from the CHEMet® ampoule and 
wipe all liquid from the exterior of the ampoule. Place an 
ampoule cap firmly onto the tip of the CHEMet® ampoule. 
Invert the ampoule several times, allowing the bubble to 
travel from end to end each time.

Place the ampoule, flat end downward into the center 
tube of the comparator. Direct the top of the comparator 
up toward a source of light while viewing from the bottom. 
Rotate the comparator until the color standard below 
the ampoule shows the closest match. If the color of the 
ampoule is between two color standards, a concentration 
estimate can be made.

Solutions of 1% concentrations were prepared from each of the three detergents. The glassware was allowed to soak for 3 hours before 
rinsing. After rinsing, ultrapure water was added to the glassware and used to test for the presence of the detergents.

The procedure presented above was applied to glassware washed using 1% solution of the detergents.  
The results are summarized in the table below:
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Use the calibrated test tube (0755) to measure 5 mL of 
detergent-free water. Add to the screw cap tube marked  
Reference Sample (0283). (On field trips it may be 
necessary to carry a small supply of detergent-free water.)

Use the 0.25 g spoon (0698) to add one measure of pH 
Adjustment Powder (4509). Shake until dissolved.

Fill the pipet (0347) with *DS Indicator Reagent (4508) by 
squeezing the rubber bulb, then inserting the pipet into the 
reagent. Add this amount of *DS Indicator Reagent to the 
Reference Sample tube.

Add one drop of DS Reference Solution (4513). Cap and 
shake for one minute.

Allow the tube to stand until the two layers of solution 
separate. The color produced in the bottom (water) layer is 
equivalent to 1 ppm of detergent.

Compare the color in the bottom layer of the Test Sample 
Tube from Part I to the color of the bottom of the Reference 
Sample T.

Add one drop of DS Reference Solution (4513) to the 
Reference Sample Tube. Shake to mix. Compare the color 
as before: The color in the Reference Sample is now equal 
to 2.0 ppm. Continue this procedure, counting the number 
of drops of DS Reference Solution (4513) added, until the 
color of the bottom layer in each tube is the same. Each 
drop of the DS Reference Solution (4513) added to the 
Reference Sample Tube is equal to 1 ppm detergent in the 
sample.

NOTE: If at any time the top layer of the Test Sample 
or Reference Sample becomes colorless, add more DS 
Indicator Reagent (4508). 

The amount of this reagent added is not important as long 
as there is some color in the top layer. The procedure 
above was applied to glassware cleaned with 1% of each 
of the three detergents tested. The results are summarized in 
the table below:

NOTE: If the amount of detergent in the sample is to be determined, save this Test Sample and proceed to Step 2.

STEP 2: Determine the Amount of Detergent Present

1.2.  LaMotte Kit (www.lamotte.com; Detergent Test Kit Model DS-I-DC; Cat. No. 4507-01) 

The procedure was followed as per manufacturer’s instructions:

STEP 1: Determine if Detergent is Present

Bottom Layer Top Layer Quick Reading

Colorless Colored No detergent in sample

Some color Some color Some detergent in sample

Colored Colorless High detergent in sample

If Test Sample Color Is: Test Sample Contains:

Lighter than reference Less than 1.0 ppm detergent

Same as reference 1.0 ppm detergent

Darker than reference More than 1.0 ppm detergent

Detergent (1%) LaMotte Result (ppm)

7XTM Cleaning Solution 1

Contrex®AL 1

Liquinox® 1

1

2

3

4

5

6

Use the calibrated test tube (0755) to measure 5 mL of the 
sample solution. Add to the screw cap tube marked Test 
Sample (0282).

Use the 0.25 g spoon (0695) to add one measure of pH 
Adjustment Powder (4509). Shake until dissolved.

Fill the pipet (0347) with *DS Indicator Reagent (4508) by 
squeezing the rubber bulb, then inserting the pipet into the 
reagent. Add this amount of *DS Indicator Reagent to the 
Test Sample tube. Cap and shake for one minute.

Allow the tube to stand until the two layers of the solution 
separate. The water layer will settle to the bottom and 
the reagent layer will rise to the top. Use chart below to 
determine if detergent is present.

1

2

3

4

7

APPLICATION NOTE
Comparison of 7XTM Detergent, Contrex®AL and Liquinox® Detergents
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Place a small ball (about the size of a large pea)  
of glass wool in the filter thimble.

Using the draw-off pipet to remove the chloroform,  
filter the chloroform through the glass wool and into the 
extra test tube.

Proceed with Step 7.

Enough Wash Water Buffer is included for 32 tests.  
Enough Detergent Test Solution and Chloroform are 
included for approximately 90 tests.

Detergent (1%) Hach Result (ppm)

7XTM Cleaning Solution 0–0.2

Contrex®AL 0.7

Liquinox® 0

a

b

c

d

1.3.  Hach Kit (www.hach.com; Detergents Test Kit Model DE2, Cat. No. 1432-03)          

The procedure was followed as per manufacturer’s instructions:

Fill one of the test tubes to the upper mark (20 mL) with the 
water to be tested.

Add 12 drops of Detergent Test Solution and shake to mix.

Add chloroform to the lowest mark (5 mL) on the test tube. 
(Chloroform is heavier than water and will sink). Stopper, 
shake vigorously for 30 seconds and allow to stand for one 
minute to allow the chloroform to separate.

Using the draw-off pipet, remove the water from the tube 
and discard.

Refill the test tube to the upper mark with the Wash Water 
Buffer and, using the draw-off pipet, remove the Wash 
Water Buffer and discard. This step washes away the 
remaining water sample.

Refill the test tube to the upper mark with the Wash Water 
Buffer, stopper and shake vigorously for 30 seconds. Allow 
to stand for one minute to allow the chloroform to separate.

Insert the test tube containing the prepared sample in the 
right opening of the color comparator.

Fill the other test tube with demineralized water and place it 
in the left opening of the comparator.

If the color is darker than the highest reading on the color 
disc, the original sample may be diluted 20:1 by adding 
1 mL of sample to the test tube (using the plastic dropper 
filled to the top, or 1-mL mark) and filling the test tube to 
the upper mark (20 mL) with demineralized water. Repeat 
Steps 2 through 9 and multiply the results by 20.

NOTE: If the water sample is turbid, the chloroform layer must be filtered after Step 6, using the provided procedure:

1

2

3

4

5

6

7

8

9

Conclusion

Between the three kits used, the most reliable seem to be the Hach test due to its color comparator that allows matching of colors rather than 
comparing them individually. Also, the scale is more accurate in the case of the Hach test. Both these factors reduce the subjectivity of the 
individual performing the test and therefore, the results are more reliable.

Because the Hach test proved acceptable, 
while the CHEMetrics and LaMotte tests were 
prone to subjective errors, we performed UV-
vis spectroscopy on the solutions tested with 
the CHEMets and LaMotte kits.

The principle on which the test kits work is based on the negative charge of the fatty acids that makes them soluble in water. By adding 
methylene blue (a positively charged dye) that is also soluble in water, an ion pairing occurs between the positive and the negative charge, 
leading to charge neutrality. The charge neutrality allows the fatty acid- methylene blue complex to be soluble in chloroform or other organic 
solvents. Without the charge neutrality, this would not occur.

Turbidity or very intense color was not observed for any of the 
three detergents; therefore the procedure was followed through 
steps 1 to 9. The results are summarized in the table to the right:

Figure 1. Formation of the charge neutral complex between detergent and methylene blue.
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2. Testing using UV-vis spectroscopy

2.1.  UV-vis spectroscopy of the solutions tested using the CHEMetrics kit

In order to determine the presence of the detergents in the water, UV-vis spectroscopy was employed using a Lambda 900 UV-Vis-NIR  
instrument (Perkin Elmer) and a 1 cm optical path quartz cell.

The results are presented in Figure 2 below:

The spectra presented in Figure 2 show two major absorption bands at 332 and 652 nm, with a smaller shoulder at 599 nm. The band  
at 332 nm is due to the presence of the benzene rings, but shifted due to the presence of the electronegative elements such as N and S 
present in the structure of methylene blue. The band at 652 nm is due to the actual methylene blue molecular absorbance. The shoulder at 
599 nm is typically associated to a small number of methylene blue aggregates that could be formed. All measurements were performed 
using chloroform as blank or reference solution. As show in Figure 2 (black line), chloroform showed virtually no absorbance in the visible 
range of the spectrum, while a small noise signal could be observed in the UV range. The other three spectra presented all the features and 
the differences in terms of intensities were very small.

Figure 2. UV-vis absorption spectra for 
the three different detergent solutions 
tested with the CHEMetrics kit.

The changes in the absorbance values between the three detergents were very small, and the small differences could be assigned to the use 
of different rinsing volumes of water before testing it with the CHEMetrics kit.

Also, the diameter of the CHEMets® tubes are about 0.5 cm and the optical path of the quartz cuvette used for the UV-vis spectroscopy was 
1 cm. If a direct comparison is performed, then the absorbance values should be divided by a factor of two, which brings the values even 
lower. This is likely the reason the human eye cannot distinguish properly between the changes in the blue intensities, as measured with the 
CHEMetrics kit.

Detergent Absorbance (A) ΔA (change in absorbance) CHEMetrics (ppm )

Liquinox® 0.02757 0.0092 0–0.25

Contrex®AL 0.02207 0.0037 0–0.25

7XTM Cleaning Solution 0.01837 0 0

APPLICATION NOTE
Comparison of 7XTM Detergent, Contrex®AL and Liquinox® Detergents
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2.2.  UV-vis spectroscopy of the solutions tested using the LaMotte kit

The same instrument and 1 cm optical path was used to measure the UV-vis absorption spectra of the three detergents tested 
previously using the LaMotte kit.

Figure 3. UV-Vis absorption 
spectra for the detergent solutions 
tested using the LaMotte kit.

The data presented in Figure 3 used a pure chloroform solution as blank or reference for the UV-vis measurements. Ultrapure water  
collected from a Modulab 2020 water purification system (Continental, San Antonio, TX) was used as a standard without detergent  
present. The water purification system has a cation exchange column, an anion exchange column and filter to assure the purity of the  
water. Typical use of the ultrapure water is as subphase for measurements at the air-water interface, where amphiphilic molecules (fatty  
acids) are spread on the water surface. Any small amount of detergent would interfere with such measurements; therefore it is crucial to  
use water that is virtually detergent-free.

The main spectral features are an absorption band at 378 nm and a second one at 592 nm. The “jump” observed on top of the band 
centered at 378 nm is the change of the lamp from visible to the UV lamp.

The intensity of the band at 592 nm is extremely similar in all solutions tested. Whereas similar intensities were observed for the 7XTM and 
Contrex®AL detergents, similar to the LaMotte’s reference solution, it is intriguing the results obtained with ultrapure water.

A similar result using ultrapure water as with the 7XTM and Contrex®AL detergents does not imply that the ultrapure water has a similar 
concentration of detergent in it, but rather that the test using the LaMotte detergent kit is inconclusive. If a very small concentration of 
methylene blue ends up in the organic phase, the test will be positive. Also, the LaMotte kit has a lack of standardization in the measurements, 
and it is highly improbable that the Liquinox, Contrex AL, 7X Cleaning Solution and ultrapure water would have the same concentration of 
detergent at 1ppm. In addition, it is not mentioned what is the actual dye used to assess the presence of the detergents in the solution.
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APPLICATION NOTE

Comparison of 7XTM Detergent, Contrex®AL and Liquinox® Detergents

3. Residue testing using Attenuated Total Reflection FTIR (ATR-FTIR) of glass cover slips
In the research performed above, the detergent residue in the water was investigated using the detergent kits and UV-vis spectroscopy.  
To check the presence of residue on the glassware, we included 10 glass cover slips in the 1% detergent solution present in the glassware 
and let them soak for 3 hours in a similar fashion with the glassware. After rinsing of the glassware and glass cover slips, the glass cover slips 
were put in a clean, dry beaker and placed in an oven at 110°C for 1 hour. After 1 hour to allow the glass cover slips to dry, the beaker was 
removed from the oven and cooled to room temperature. This procedure was repeated with each of the detergents used for measurements, 
i.e. 7XTM Cleaning Solution, Contrex®AL and Liquinox®. The ATR measurements were performed on a Bruker Optics Equinox55 FTIR 
instrument equipped with a ATR accessory and a DGTS detector. For measurements, a 25 reflection KRS-5 crystal was used and 100 scans 
for each background and sample scans.

For reference or background, a glass cover 
slip was cleaned using Piranha solution (20 mL 
H2O2 30% mixed with 20 mL H2SO4 conc). After 
cleaning with Piranha, the drying procedure was 
the same as for the detergent solutions.

For each detergent used from the total of 10 
glass cover slips, 5 were taken randomly and 
analyzed using the ATR technique. The results are 
summarized in Figure 4.

Each of the three panels A, B and C contain 5 
plots corresponding to the 5 glass cover slips 
used in the study. The only differences between 
panels A, B and C are the signal intensities. 
As can be seen from the panels, the signal 
intensities are consistent within the same panel, 
as they were cleaned for the same time using 
the same detergent under identical experimental 
conditions. As new glass cover slips were used 
for each of the detergents, it makes sense for the 
signal intensities to be different from detergent 
to detergent, but not within the same batch of 5 
glass cover slips. Figure 4. ATR-FTIR spectra for glass cover slips dried after washing with the three detergents.

Conclusion

Based on the data presented in Figure 4, very little detergent was present on the slides. In other words, the detergent did not  
accumulate on the surface in the place where the IR beam was hitting. It must be mentioned here that the technique is sensitive  
enough to detect the presence of a single monolayer of compound on the surface a glass cover slip (data confirming this statement  
can be provided upon request).
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APPLICATION NOTE

Removing Microbial Debris from Glass Cover Slips

The purpose of this application note was to examine the ability of 7X™ Detergent to remove 
bacteria and microbial debris adhered to glass cover slips. Environmental scanning electron 
microscopy (ESEM) was utilized to test detergent cleaning efficacy. The goal of this initial portion 
of the study was to image the degree to which colonies of Pseudomonas aeruginosa bacteria 
grown on cover slips are affected after emersion in different concentrations of the detergent. 

Materials and Methods: 
Pseudomonas aeruginosa was inoculated on nutrient agar filled Petri dishes and allowed to proliferate. After one week of incubation,  
15 mm x 15mm glass cover slips were placed on the bacterial culture for one week. Over this period, there was almost complete bacterial 
coverage of the cover slip.

The three treatments chosen to compare the effectiveness of 7X™ detergent included a distilled water control, a diluted 1% solution, and 
the full strength solution. The cover slips were placed in small beakers which were half filled and therefore, half-immersed each cover slip 
with each treatment type. After soaking in each treatment for 3 hours at room temperature, the cover slips were removed and fixed in a 2% 
gluteraldhyde in 0.5 M phosphate buffer and stored at 4°C for 24 hours. The samples were prepared for SEM by rinsing in buffer, followed 
by a graduated series of ethanols (20, 40, 60, 70, 90 and 100%) three times for five minutes each. The samples were then immersed in 
three changes of hexamethyldisulazane (HMDS) for five minutes each to dry the samples. After allowing the samples to outgas for three 
hours, they were coated with palladium in a sputter-coater and imaged using a FEI XL-30 ESEM FEG. 

An initial qualitative assessment was conducted of the areas exposed to the treatments (Figures 1-3). In addition, % bacterial coverage was 
calculated for each half of the cover slip (Figures 4-5).To estimate % coverage of the cover slip, each was imaged in the SEM at 10,000X 
using a working distance of 20.0 mm at 10 Kv. This resulted in enabling assessment of a uniform frame size (444 um2). Bacteria and 
microbial debris were enumerated for six frames in each case, and the data extrapolated to produce a bacteria and cell debris surface area 
coverage calculation. 

Results and Discussion 

Qualitative Results:

Pseudomonas aeruginosa Grown on Cover Slips and Immersed in Distilled Water

Distilled water immersion affected P. aeruginosa adhesion to cover slips. The distribution of cells on a non-immersed portion of the cover  
slip demonstrated how the bacterial cells essentially completely cover the slip (1a). If the immersed and non-immersed sections of the cover 
slip are compared, it is evident that the distilled water treatment (right portion of the micrograph) did lyse some of the cells (1b). A low 
magnification view of the distribution of the bacterial cells on the non-immersed portion of the cover slip, covered with bacteria illustrate  
the extensive coverage evident (1c). In some cases, although much cellular debris is present, some cells were still intact after treatment in 
distilled water (1d).
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APPLICATION NOTE

Removing Microbial Debris from Glass Cover Slips

Pseudomonas aeruginosa on Cover Slips Immersed in 1% Detergent 7X™

1% 7X™ Detergent immersion effected P. aeruginosa adhesion to cover slips. The distribution of bacteria on the non-immersed portion 
of the cover slip indicates the substrate is covered with bacterial cells (2a). After treatment with 1% 7X detergent (2b), a few intact 
bacteria were evident; however, the organic cellular debris present was much less evident than in the distilled water treatment. The sharp 
demarcation between the treated and un-treated portion of the cover slip is evidenced by the lack of bacterial adhesion on the upper 
right portion of the cover slip (2c). 

Pseudomonas aeruginosa on Cover Slips Immersed in Full Strength 7X™

Full strength 7X detergent immersion affected adhesion of P. aeruginosa to cover slips. The non-immersed portion of the cover slip 
is covered with bacteria as well as a prominent microbial film (3a). 7X™ Detergent at full strength appeared to be more effective at 
removing both intact microbes and organic debris than the 1% detergent solution or distilled water (3b).
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Quantitative Results:

The quantitative relationship between surface area of the cover slips covered with bacteria and debris with type of treatment (Figures 
4-5) confirms what the qualitative visual evidence suggests. There was a significant reduction in the number of intact bacteria in all 
the treatments (Figure 4). However, the amount of cellular organic debris exhibited a significant trend with each treatment (Figure 5). 
The amount of debris was approximately the same in the distilled water treatment. In contrast, in the 1% 7X™ formulation, there was a 
reduction to less than 20% of the surface area examined. Additionally, the full strength 7X™ detergent exhibited less than 10% debris 
coverage adhering to the cover slip surface. 
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