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A metalworking fluid (MWF) was obtained that produced 

an allergic reaction in the local lymph node assay (LLNA) 

with an EC3 = 4%, the EC3 being the estimated concentration 

needed to provoke a 3-fold allergy response. High-pe,formance 

liquid chromatography (HPLC) was used to separate, identify, 

and isolate the suspected allergen. The biocide, 4-chloro-3-

methylphenol, was detected in the MWF as a chromatographic 

peak matching the retention time of an external standard. 

The technique of standard addition was used to quantify and 

confirm the presence of 4-chloro-3-methylphe,tol at about 1 %

(w!w). Preparative HPLC was used to fractionate 1 gram of 

MWF separating the 4-chloro-3-methylphenol fraction from 

the remaining MWF The two mobile-phase solutions were con­

centrated back into an MWF and a 4-chloro-3-methylphenol 

fraction. The original MWF and the reconstituted 4-chloro-3-

methylphenol and MWF fractions were also analyzed by gas 

chromatography-mass spectrometry to confirm the isolation 

of the biocide. 
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INTRODUCTION 

Estimates indicate that more than 13 million workers in the 

United States are potentially exposed to chemicals that can be 
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absorbed through the skin. A worker's skin may be exposed to 

hazardous chemicals through direct contact with contaminated 

surfaces, deposition of aerosols, immersion, or splashes. When sub­

stantial amounts of chemicals are absorbed, systemic toxicity can 

result. Contact dermatitis can also result when chemicals are ab­

sorbed through the worker's skin and is one of the most common 

chemically induced occupational illnesses, accounting for 10-15% 

of all occupational illn,esses at an estimated annual cost of at least 

$1 billion (NIOSH (])). 

Some 1.2 million workers in machine finishing, machine tool­

ing, and other metalworking and metal-forming operations are 

potentially exposed. Workers can be exposed to the fluids by 

breathing aerosols generated in the machining process, or through 

skin contact when they handle parts, tools, and equipment covered 

with the fluids. The National Institute for Occupational Safety and 

Health (NIOSH) defines MWF aerosol as the mist and all con­

taminants in the mist generated during grinding and machining 

operations involving products from metal and metal substitutes 

(NIOSH (1)). 

Worldwide usage of MWF is estimated to be 2 billion liters per 

year (Cheng, et al. (2)). MWFs are divided into four classes based 

, on their oil and water content: insoluble, soluble, semi-synthetic, 

and synthetic. Insoluble (or straight) oil MWFs function mostly 

as lubricants and are not diluted with water. Similar to straight 

oil MWFs, soluble oil MWFs are used to cool and lubricate tool 

surfaces but are diluted with water. Semi-synthetic MWFs contain 

small amounts of oil and additives, while synthetic MWFs have no 

oil at all in its formula (NIOSH (3)). 

Besides water and oil, MWFs can contain hundreds of different 

compounds and additives such as amines, surfactants, emulsifiers, 

detergents, and biocides. TI1ese intentional additives are chemi­

cals used to modify the formula improving or enhancing its per­

formance (Sheehan (4)). Biocides are oftentimes used to destroy 












