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Enzyme Safety Operational Guidance For 3rd Party (3PL) Logistics Suppliers 

 

Warehouse work comes with quite a few safety risks. Workers in warehousing operations must 

be aware of many potential hazards to stay safe on the job. One of the most significant risks 

comes from accidents associated with fork trucks or other types of mobile material handling 

equipment.  

These types of accidents generally come in two basic varieties 1) driving into something or 2) 

mishandling materials. In the first instance, a forklift or storage racking or other facilities 

equipment may be damaged. The worst-case scenario is obviously when a person has been hit. 

Mishandling materials is usually the result of over-stacking a forklift or making fast turns 

destabilizing a load. This leads to damaged stock, high waste and a mobile hazard that could tip 

over at any moment in any place, endangering the driver and anyone else around the forklift. 

If a load is damaged through loss during lifting or transport, or through being struck by a forklift 

truck, and it contains hazardous materials then additional risks may be created. Laundry and 

other household cleaning products containing detergent enzymes might seem innocuous to 

warehouse operators since they are products that are found in many homes, but they do 

require special handling in warehousing operations. This document intends to provide safety 

leadership of 3rd party logistics providers with guidance regarding the clean-up of spills of 

enzyme containing products. 

While some third-party logistics companies often handle and transport a wide range of 

hazardous materials and as such will by necessity be ADR registered. These companies  will 

likely already have qualified spill response teams and equipment in place, others will not. 

Background: 

Enzymes are important and versatile ingredients for the detergent industry.   However, they are 

respiratory sensitizers and therefore the use of enzymes and safe handling of finished bulk 

laundry & cleaning products in manufacturing operations necessitates safe handling 

precautions, particularly for worker protection. 



The sensitizing potential of enzymes, and finished enzyme products, was recognized during 

their introduction into laundry products in the late 1960’s and early 1970’s. The laundry & 

cleaning products industry formed consortia to investigate the conditions under which 

sensitization can occur in order to develop the risk management measures which remain in 

place today and which are codified in the European Soap & Detergent Association’s (AISE) 

“Guidelines for the Safe Handling of Enzymes in the Detergent Industry” which can be found 

along with other information at https://www.aise.eu/our-activities/standards-and-industry-

guidelines/safe-handling-of-enzymes.aspx. 

Enzyme Safety Awareness 

Heat and alkaline-stable enzymes were introduced into detergents in the mid- to late-1960’s. 

The bacterial and fungal enzyme proteins widely used in the detergent industry are recognized 

as having the potential to cause occupational respiratory allergy and asthma.  

Controlling exposure in detergent manufacturing facilities involves a multi-faceted program 

that involves engineered exposure prevention systems, condition audits which promote 

operational excellence, and administrative and behavior-based safety programs. These 

programs include air monitoring and health surveillance. 

Enzyme proteins are no different in many ways than other high molecular weight (HMW) 

allergens such as grass, flower, and tree pollens or animal dander. IgE antibody mediated 

sensitization with progression to respiratory allergy and asthma is associated with the 

magnitude, frequency, and duration of exposure.  Thus, the goal of any preventative program 

as relates to those variables is to minimize exposure sources including those derived from spills 

of bulk finished products containing enzymes. 

Regarding Consumer Safety 

Although, enzymes have been used in detergents for over 50 years, the clinical data gathered in 

consumers from a range of sources indicates the risk to consumers under the conditions of use 

is very low. 

Occupational or working groups involved in work with enzymes and enzyme products whether 

they be in manufacturing or warehousing operations have the potential to be exposed by 

inhalation to dust or aerosols from finished products. These exposures usually occur by way of 

process upsets in the former and spills in both the former and latter cases.  

While the frequency and duration of exposure is dictated by either process and adherence to 

safety practices the magnitude of the exposure is driven by the risk of contact with large 

volumes of finished products containing enzymes. 

The consumer case is much different than that of the industrial detergent worker. With 

encapsulation of granular enzymes along with formula changes, the low volumes used per unit 

dose, and improved dispensing instructions, consumer exposure levels are sufficiently low to 
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make the likelihood of either induction of IgE mediated sensitization or the elicitation of clinical 

respiratory symptoms in consumers extremely low.  

Assessing Risk in Occupational Environments 

Almost any material we can consider can pose a risk at some dose.  the dose defines the 

difference between something that is harmful and something that is not.  High molecular 

weight allergens such as proteolytic enzymes also have a dose-response, although it is more 

complex than that of other types of agents generally found in the workplace. 

The detergent industry knows from experience in it’s large worker cohorts, that routine or 

ongoing exposures to enzyme proteins can serve as the basis for IgE mediated sensitization.  

Peak or incidental exposures, as may be experienced during spillage and cleaning, can also 

serve as a driver in either the development of IgE mediated sensitizations or elicitation of 

clinical respiratory symptoms in workers. 

In the detergent manufacturing environment engineering controls in the way of local exhaust 

ventilation and process isolation are generally used to control routine exposures. When 

workers must enter equipment or manage process upsets or spillages good hygiene practices 

such as proper cleaning methods and respiratory protection are used to minimize the potential 

for peak exposures. 

In warehousing operations, the routine situation, should be a situation of no exposure since the 

product is secure within the primary packaging, and in some instances secondary and tertiary 

packaging. Only when the product is outside of it’s primary packaging, is there a risk of 

exposure to enzymes contained within those products. 

Exposure in Warehousing Operations 

There are generally 5 situations relevant to warehousing as to how finished products containing 

enzymes may be handled.  The following table provides perspective on the risk of exposure of 

each; 

Product Handling Scenario Description 

Normal Finished Product 
Ready For Shipment 

Enzyme Containing Finished Product in the Primary and 
Secondary Packaging Accumulated into a Wrapped Pallet 

Load Ready For Shipment 

Pick and Place Operations Enzyme Containing Finished Product in the Primary and 
Secondary Package being handled to create mixed Pallet 

Loads 

Damaged Packaging- No 
Spillage 

Primary Packaging Intact, Secondary Packaging Damaged, 
No Leakage 

Damaged Packaging – Spillage 
Contained in Pallet Load 

Primary Packaging Damaged, Secondary Packaging 
Damaged, Product Leakage Contained within Wrapped 

Pallet Load 



Damaged Packaging – Large 
Quantity Spillage 

Primary Packaging Damaged, Secondary Packaging 
Damaged, Product Leakage Outside of the Wrapped Pallet 

Load 

 

To drive efficiency into the process of developing an enzyme containing product spill response 

program, the following approach to Managing a Spill Response Program for Enzyme Containing 

Finished  Products (ECP) is suggested; 

• All 3PL warehousing employees receive basic awareness training regarding industrial 

exposures to enzyme containing products, specifically the hazards of routine exposure 

to spills of bulk product and how to avoid exposure, as well as emergency response 

plans for their facilities regarding what to do in the case of a bulk spill of enzyme 

containing product. 

• The site should have a documented spill response plan, where employees who are 

designated as first responders are trained, medically cleared and qualified to wear  

exposure appropriate respiratory protection as well as being trained on proper cleaning 

methods for powder and liquid spills so as to avoid aerosolization (dispersing of the 

product in air). 

• Loads should be inspected upon receipt and prior to transfer into storage. Any damaged 

load should be assessed for integrity and any damage to primary containment or 

evidence of spillage should trigger the quarantine of that load, and/or its rejection 

following temporary repair by a spillage response team to prevent further loss [if 

possible] 

• The 3PL site leader should monitor and reinforce operational procedures and practices 

that reduce the frequency of spills and verify that the spill response plan is effective. 

• Any incidents of bulk spills of enzyme containing product should be cleaned up by 

trained personnel immediately. 

Further information on proper spill clean-up methodologies and exposure assessment 

techniques are available at; 

https://www.aise.eu/our-activities/standards-and-industry-guidelines/safe-handling-of-

enzymes.aspx. 
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