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How to Select a Cleanroom Swab for Critical Applications 
By Paul Blair 

Marketing Director – ITW Contamination Control Electronics Group 

 

Traditionally swabs are thought of as tufts of cotton fiber wrapped around a wooden or paper stick. These are still the 

most widely used swabs and highly useful in many applications. However, critical industries like medical devices, 

avionics, electronics and pharmaceuticals demand higher performance when performing precise assembly, repair, 

maintenance and service tasks. Businesses like ITW Chemtronics® have responded to these higher industry 

demands by devising swabs that advance the state of the art in swab technology. They offer a wide variety of 

precision swabs under the Chemtronics® brand which were originally devised for the electronics industry. These 

swabs are used in maintenance, repair, rework and production support of electronics. ITW Chemtronics® also offers 

an extensive line of cleanroom swabs under its Coventry™ brand.  

 

Swabs are extremely useful precision tools for technicians and operators to perform delicate and meticulous cleaning 

tasks. Swabs are purpose built and designed specifically for the task. There are many options which solve a difficult 

cleaning problem or could cause confusion without a methodical process to select the right swab for the job. 

 

This paper approaches the swab selection process by relating the requirements of four common critical swab 

applications to available swabs and their properties.  

 Precision cleaning and contamination removal 

 Application of critical fluids e.g. lubricants, adhesives, coatings, dopants, treatments 

 Cleaning validation and surface sampling 

 Electro Static Dissipation ESD 

 

Selecting a Swab for Precision Cleaning 
 

Swabs are basically a small cleaning wipe on a stick. A swab becomes a precision cleaning tool when its form meets 

a specific function. If the task is cleaning, the soils and substrate must first be considered because those conditions 

dictate if a cleaning solution is required and what kind of the cleaning solvent used.  Swabs are especially effective at 

removing contamination from recesses and crevices or from a precise spot.  

 

For the sake of this presentation, contaminants are classified into three major categories,  

 Dust and particulates,  

 Easier to remove light oils, lubricants and fingerprints  

 Difficult to remove greases, fluxes, adhesives, waxes and coatings 

 

Particulates 

Dust and particles can often be removed with a dry swab. However, wetting a swab with a mild cleaning solution like 

isopropyl alcohol (IPA) can improve particulate removal by making the swab more attractive to the particle than the 

substrate.  Swabs are especially effective at removing dust and particles from crevices.  
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For precision cleaning, polyurethane foam swabs are the most widely used. Foam usually offers the best balance of 

effectiveness and value. Its softness and pliability allow them to conform to the substrate or crevice being cleaned. 

The characteristic toughness of polyurethane polymers make the foam swab head tear resistant. The best for 

cleaning are open-cell, polyurethane foams. The reticulated structure captures and holds the particles within the 

foam. Unlike cotton ‘bud’ swabs, polyurethane foam swabs have no fibers that can be released and left behind. The 

size of the openings is critical. They must be large enough to capture the particle and small enough to hold it. The 

most common is 100 ppi (pores per inch).  

 

Polyester, cotton buds, microfiber and other materials are also effective at particle removal and capture. Each has 

their own characteristics, strengths and weaknesses.  

 

Light Contaminants 

In precision cleaning the soils are usually light and the devices being cleaned are often delicate. The contamination 

removal may even be done under a magnification lens or through a microscope.  

 

In these cases, small soft sealed foam swabs, with soft delicate edges or wrapped foam swabs with no edges are the 

common choice. The solvents are also usually less aggressive or moderately aggressive such as alcohols (isopropyl 

alcohol (IPA), ethanol) and light aliphatic hydrocarbons (isohexane, isoparaffins, light naphtha and n-heptane). For 

light soils and common mild solvents like isopropyl alcohol and light hydrocarbons, all swab types are appropriate for 

use, polyurethane foam, polyester fiber and cotton swabs. However, on tougher contaminants and more aggressive 

solvents like ketones, esters and aromatic hydrocarbons, chemical resistant materials like knitted cleanroom 

polyester are probably a better choice. Such aggressive solvents swell and soften the foam making it vulnerable to 

breaking apart or disintegrating. 

 

Difficult Contaminants 

Difficult to remove soils like greases, waxes, fluxes, excess adhesives and coatings may require using stronger 

solvents and scrubbing. Open cell, reticulated polyurethane foam swabs can be used in this application but it is not 

ideal. Some large manufacturers have developed standard techniques and procedures to employ foam swabs even 

in these tough applications However, a safer choice are more chemically resistant, tougher materials like un-

reticulated foam or knitted polyester. Un-reticulated foam has internal structure that inhibits absorption but also 

makes the foam much stronger and more abrasion resistant.  

 

Knitted polyester swabs are very robust and unaffected by any solvent or solution that would be used for precision 

hand cleaning. Such solvents include ketones (acetone and MEK), aromatics (toluene and xylene), esters (n-butyl 

acetate), halogenated solvents and commercial formulations.   They offer superior scrubbing ability to remover baked 

on, burned on greases, partially cured adhesives and coatings and dried on flux residues.   

 

Knitted polyester abrasion resistance makes it the best choice for scrubbing on rough surfaces, crusty contaminants 

and around PCB components and leads which would shred softer materials such a foam. 

 

For such tougher soils more solvent is frequently required. So larger polyester swabs should be considered because 

they can hold and deliver more cleaning solvent and absorb more contamination.  
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Selecting a Swab for Applying Fluids (Adhesives, Coatings and Lubricants) 
 

Material compatibility and swab geometry are the most critical properties to consider when selecting a swab for 

application purposes.  Both the swab head and the handle should tolerate the material being applied. Adhesives, 

coating and lubricants are often applied with a carrier solvent which can degrade the swab. Then parts of the swab 

will be applied along with the adhesive or coating degrading both the performance and appearance. 

 

Polyester swab heads are typically the most chemically resistant. However impervious materials like PVDF 

(polyvinylidene fluoride) are also available. They will tolerate the types of solvents used in coatings and adhesives 

such and toluene, xylene, acetone, MEK, glycol ethers, glycol ether acetates and esters. Adhesives and coatings are 

comprised of polymers like polyurethane foam so often the solvent used to dissolve and carry the adhesives and 

coatings will degrade foam swabs. Such swabs can be used once or continuously depending on the users’ tolerance 

for possible cross contamination. 

 

Foam swab head are frequently used successfully for chemical application despite their relative chemical weakness. 

When used with aggressive chemicals, the usable life of a foam swab will be shorter than a polyester swab so they 

are better at one time use before the foam softens swells and degrades. Foams swabs are also generally lower cost 

than a comparable polyester swab so they make sense in one and done applications or where the fluid being applied 

is not damaging to the foam.  

 

Swab geometry, size and shape, is the next critical property. Small pointed swabs are obviously good at applying 

small precise drops of fluid to specific spots. However, if the task is applying fluid over a larger area, larger swabs 

with high fluid capacity are a better choice - matching the size and shape with the area. Constantly rewetting a low 

capacity swab can be time consuming and tedious. And, depending on how the swab is used, frequent re-wetting 

with the fluid being applied increases the likelihood of cross-contamination and transferring contamination to the fluid 

reservoir. Such cross contamination concerns also encourage one and done use.  

 

Wrapped swabs are especially well suited for precision lubricant application due to their wicking ability. The foam 

strips or polyester strips create channels that conduct a controlled consistent amount of fluid to the point. They are a 

good way to balance the capacity of a larger swab with the precision of a small pointed swab. Specific examples 

where this is advantageous are mini-mechanical assemblies, including ball bearings. 

 

Other swabs made from wrapped cleanroom knitted polyester wipes are ideal for application over larger areas. They 

provide the high capacity and shape of a cotton bud swab without the lint, fiber and FOD contamination common with 

most cotton swabs.  

 

Selecting a Swab for Surface Sampling and Cleaning Validation 
 

Cleaning validation is a process where a swab (usually with a collection solvent, solution or pure water) is rubbed on 

a surface to collect possible contaminants. The contamination is then extracted from the swab and analyzed. The 

analysis can be FTIR, NMR or another spectrographic or chromatographic technique when looking for a specific 
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chemical. The analysis is frequently TOC (total organic carbon) when checking the overall cleanliness or 

thoroughness of the final rinse.  

 

This procedure is used most frequently in the pharmaceutical industry to ensure no cross contamination occurs 

between drug production batches or a batch of drugs is not contaminated with cleaning chemicals. Because 

pharmaceutical production is so critical, swabbing procedures are very rigid and controlled. 

 

Swabs made with polyester knit cleanroom wipe material are ideal for this purpose.  

 First, polyester has the unique balance of ability to first absorb contamination from the surface then release 

the contamination back into an extraction solution for analysis.  

 Second, polyester is amongst the most cleanable cleanroom materials, which means that it can be 

produced and thoroughly cleaned to produce swabs with extremely low extractables and non-volatiles 

residues (NVR). This is important to have little or no background contamination from the swab so the 

reading is highly accurate. High background contamination masks collected contamination and reduces 

precision and accuracy. 

 Third, the cleanliness of synthetic polyester is consistent, controlled and engineered through the entire 

process from polyester polymer formulation through swab packaging  

Other critical characteristics for cleaning validation swabs are: 

 Stiff handles that cut or break cleanly  

 Notched handles that facilitate snapping for a clean break 

 Chemically inert handles that contribute little or nothing to background contamination 

 Extra post production cleaning steps to minimize background contamination 

 Smaller pack sizes so fewer swabs are susceptible to contamination when the package is opened 

 The swabs should be made without an adhesives or glue which are often a source for extractable 

contaminants 
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Selecting a Swab for Electro Static Dissipation (ESD)  
 

Many electronic devices and printed circuit boards (PCBs) have circuits that can be damaged by rapid high voltage 

electrostatic discharge. Devices can be rendered inoperable immediately or have their in service life shortened. 

Sources of the static field may be: 

 The device or PCB 

 The technician performing the unit repair or service work 

 Tribocharging from the service operation itself 

The risk of ESD damage can be reduced by employing several things; static dissipative smocks and clothing, static 

dissipative nitrile gloves, dissipative packaging, static dissipative mats and bench surfaces, grounding wrist straps, 

static dissipative wipes, static dissipative swabs and static safe swabs. 

 

When used properly, static dissipative swabs drain the static charge field slowly so the damage is eliminated. Proper 

ESD swab use requires a completed path from the swab to ground. This is usually through dissipative nitrile gloves 

and a grounding strap. Proper swab use for static dissipation also requires a wetted swab head to complete the 

circuit.  

 

Not all ESD swabs are created equal. The dissipation is through the plastic handle and there are several materials 

used.  

 Black ESD swab handles are often polypropylene that is highly filled with conductive carbon black pigment. 

These swabs effectively dissipate the static charge but have a tendency to ‘crayon’ and therefore should not 

be used in the most critical application. The black or gray ‘crayon’ line is the conductive carbon and may 

cause other electrical problems 

 Clear and cloudy translucent ESD swab handles usually indicate that the swab handle is made from a 

plastic or polymer alloy which contains acrylic. These swabs do not crayon and are effective at any humidity.  

They work well with mild solvents. However, the acrylic component weakens the chemical solvent 

resistance and will partially dissolve, become sticky, swell and soften when used with aggressive solvents 

like toluene or acetone 

 Blue translucent swab are usually made from a polypropylene/dissipative plastic alloy that is dissipates 

static equal or better than other materials but is virtually impervious to aggressive solvents 

 

Summary: Swab Selection Process Steps  
 

Cleaning Critical Devices With Cleanroom Swabs 

1. Identify the soil 

2. Identify the substrate 

a. Is the substrate a plastic that is sensitive to solvent attack (e.g. polycarbonate, acrylic, lacquer, 

paint, elastomers, ABS)?  

b. Is the substrate abrasive, rough or irregular 

c. Is the substrate static sensitive 
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3. Decide on the cleaning solvent (if any). Solvent must be strong enough to remove the soil but not too 

aggressive so that it damages the substrate 

a. Gentle solvents for particles and light soils such as light alcohols and aliphatics 

b. Aggressive solvents for heavy greases, waxes, partially cured coatings and adhesives such as 

aromatics and ketones. 

c. Compatible – non-destructive – to the substrate? Test in a small area if unsure. 

4. Select Swab 

a. Gentle cleaning solvent use any swab 

i. Foam for low cost, quick single use, softness, conformity to surface 

ii. Polyester for highest cleanliness and highest strength 

b. Aggressive cleaning solvent consider a chemically tolerant swabs like polyester 

c. Abrasive surface consider a stronger swab like polyester 

d. ESD sensitive devices require the use of a translucent blue handle ESD swab  

e. Match swab size and shape to area, recess or crevice being cleaned 

 

Applying Critical Fluids With Cleanroom Swab 

1. Identify the chemical fluid being applied 

2. Select swab material chemically compatible with the fluid 

3. Identify the static sensitivity of the substrate. ESD sensitive substrates require the use of a translucent blue 

handle ESD swab  

4. Select swab from compatible materials with proper shape and capacity. Consider unique hand-wrapped 

swabs with the best balance of cleanliness, capacity and precision 

 

Sampling and Cleaning Validation With Cleanroom Swab 

1. Identify collection solution 

2. Select a highly cleaned swab compatible with the collection fluid and low in background contamination 

 

Swabs have advanced far beyond the traditional cotton bud and have become extremely useful tools for skilled 

technicians performing delicate and precision cleaning, maintenance, repair and assembly tasks on critical electronic, 

medical, avionic, detection and mini-mechanical devices. They are purpose built for these critical tasks and can 

therefore improve both the quality of the job and the efficacy of the work.  

 

This is an extensive but not exhaustive or complete presentation of swab applications and selection. Businesses like 

ITW Chemtronics® and Coventry™, have many swabs designed for more niche applications. If you have a difficult 

task where a small swab-like tool may help, contact the engineers at ITW Chemtronics® and Coventry™. Let us 

engineer a solution for you. 
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