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I. PURPOSE 

 
Since its invention in the late 1980s, 3D printing technology has become accessible to 
employers, universities, and laypeople. 3D printers can present hazards to users that are 
not always controlled, due in part to the low barrier of entry to 3D printing and the 
extremely fast growth of the 3D printer market. This policy is designed to identify 
hazards associated with 3D printers and the required controls to protect Villanova 
University employees and students. 
 

II. SCOPE  
 
This policy applies to all 3D printers operated by Villanova University employees and 
students on Villanova University property, regardless of type, model or technique.  
 

III. DEFINITIONS 
 
Binder Jetting – These printers utilize a powder bed technique like Powder Bed Fusion. 
Instead of a laser or other energy input, they rely on adhesive or binder to join particles.  
 
Directed Energy Deposition (DED) – The print material is fed through a nozzle where it 
is heated by a laser and fused to existing parts. This process differs from Powder Bed 
methods as it focuses the flow of material to the print area, and not to the entire bed. 
 
EHS – Office of Environmental, Health and Safety 
 
Material Extrusion - The most common class of 3D printer. These printers use a heated 
nozzle, or hot end, to melt thermoplastic or similar material and deposit it onto a heated 
print bed and previously printed material. Polylactic Acid (PLA) and Acrylonitrile 
Butadiene Styrene (ABS) are the most common plastics, usually in a filament or pellet 
form. 
 
Photopolymerization – These printers use ultraviolet (UV) light or lasers to cure a light-
reactive liquid resin into a solid. These printers generally print from a vat of resin and 
may require additional UV curing following print completion. In some cases, support 
material must be chemically removed during finishing. 
 
Powder Bed Fusion – These printers utilize a laser to sinter powdered metals or plastics 
into a solid object. The powdered material sits in a powder bed where a laser or electron 
beam is used to fuse select areas of the material. The bed then shifts position and a fresh 
bed of powder is placed on top of the fused layer. The process repeats until the print is 
complete. 
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IV. POLICY STATEMENT 
 
3D printers utilize computer-controlled processes to construct three-dimensional objects 
from a variety of materials, including plastics, resins, and metals. 3D printing is an 
additive manufacturing process. 3D printing may present potential hazards including 
generation of volatile organic compounds (VOC), nanoparticles, and chemical vapors 
during printing and finishing processes. 
 
 

V. PROCEDURE 
 
1. Hazards  

 
• Physical - 3D printers can present several physical hazards: high temperature 

surfaces, ultraviolet light, lasers, high-voltage transformers, and moving parts. 
The safety features included by printer manufacturers vary widely. High-end and 
commercial printers may include interlocks, guarding, and other engineering 
controls. 
 

• Chemical – Generally, manufacturer-installed 3D printer enclosures and 
ventilation systems are designed to protect the printing process, not users or 
nearby personnel. Material Extrusion and Photopolymerization printers have been 
shown to generate high concentrations of nanoparticulate and VOC, especially at 
the beginning of a print. Printers that utilize metal as a print material may use 
argon or other gases to inert the print bed. Rooms housing 3D printers must be 
well-ventilated during and after the printing process. 
 

• Airborne Particulate - Powder Bed Fusion, Binder Jetting, and Directed Energy 
Deposition printers all use powered metals (aluminum, titanium, steel, nickel) that 
may present inhalation and/or combustible dust hazards, especially when refilling, 
emptying, and removing powder from finished parts. Any reactive or pyrophoric 
materials require special handling. Users must be trained before interacting with 
these materials. 
 

• Biological - Anyone using a 3D printer with biological materials to print 
biological scaffolds or synthetic tissue may be exposed to airborne biological 
hazards or bloodborne pathogens.  
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2. General Requirements  
 

• Users are not permitted to create an object that is: 
o Prohibited by local, state or federal law. 
o A weapon or component of a weapon. 
o Subject to copyright, patent or trademark protection. 

 
• Whenever possible, purchase 3D printers that are enclosed. Studies indicate that 

enclosed models emit significantly fewer particles and vapors into the room. 
 

• Rooms containing 3D printers must be ventilated during operation. Six to ten air 
changes per hour is recommended.  Contact Facilities Engineering for room-specific 
ventilation information. 
 

• All 3D printer users must review the manual for their specific printer and follow the 
manufacturer’s safety requirements. Safety devices must not be disabled or removed. 
 

• Do not use a printer with materials or processes for which it was not designed.  
 

• All 3D printers and associated equipment must be built and calibrated to the 
manufacturer’s specifications before initial use. 
 

• Maintain adequate ventilation in the printing space. If a printer is equipped with a 
ventilation system, make sure it is vented correctly and used. Ensure that filters and 
media are changed as required by the manufacturer. Areas for curing, removing 
supports, chemical smoothing, finishing and painting must also be adequately 
ventilated.  
 

• EHS must be consulted before a metal-printing machine is purchased. These devices 
present significant fire and explosion risks if not properly installed and used. They 
also require additional Personal Protective Equipment.  
 

• All printing media, filaments, powders, resins, etc. must have associated safety data 
sheets (SDS) in MSDSonline.  Contact EHS at 610.519.3801 for assistance. 
 

• All chemicals used for post processing (acetone, primers, paints, etc.) must be stored 
in accordance with the chemical’s Safety Data Sheet. Flammable materials must be 
stored in a flammables cabinet.  
 

• Waste resin, powder, passivating material, and corrosive baths must be disposed of in 
accordance with Villanova’s waste program.  Contact EHS at 610.519.3801 for 
assistance. 



 
 

Title:   3D Printer Safety Guidelines 

University Division/Department:  
Environmental Health and Safety 

Policy Number: 
S48 Effective Date:  April 2019 Page: 5 of 5 

 

 

 
3. Personal Protective Equipment 

 
• Eye Protection – Chemical protective goggles must be worn when working with 

liquid resins, solvents and corrosive baths. Safety glasses must be worn when 
removing supports and abrading prints.  
 

• Gloves – 3D printing may involve exposure to hot extruder nozzles and print beds. 
Heat-resistant gloves should be worn if exposure to these areas is possible. All 
solvents, corrosives, resins and powder SDSs must be reviewed to determine what 
type of glove is necessary. 
 

• Respiratory Protective Equipment (RPE) – Powder metal printer manufacturers 
recommend respiratory protection when loading, emptying, leveling, cleaning or 
filtering some metal powders. All raw materials SDS must be analyzed before use to 
determine appropriate respiratory protective equipment. Contact EHS at 
610.519.3801 for assistance. EHS must be notified before metal powder printers can 
be purchased and used.  
 

• Flame Retardant Clothing (FRC) – Some metal powders present fire and explosion 
hazards as combustible dusts. Review SDS and contact EHS before using metal 
powders. 
 

VI. HISTORY 
 
April, 2019 
 

VII. RESPONSIBLE UNIVERSITY DIVISION/ DEPARTMENT 
 

Director 
Environmental Health and Safety 
800 Lancaster Avenue 
Villanova PA 19085 
Telephone Number: 610.519.3801 
 

VIII. RESPONSIBLE ADMINISTRATIVE OVERSIGHT 
 
Vice President 
Facilities Management Organization 
800 Lancaster Avenue 
Villanova PA 19085 
Telephone Number: 610.519.4589 


