
Fused Deposition Modeling (FDM/FFF) Thermoplastic 3‑D Printing – Standard Operating Procedures
(Print a copy and insert into your Lab-Specific Safety Plan.)

This is an SOP template and is not complete until:
· lab specific information is entered into the box below 
·  lab specific protocol/procedure is added to the protocol/procedure section and
· SOP has been signed and dated by the PI and relevant lab personnel.

Section 1 Specific Information:
	Department:
	Click or tap here to enter text.
	Date Written:
	Click or tap here to enter text.
	Date Approved by PI/Lab Supervisor:
	Click or tap to enter a date.
	Principal Investigator:
	Click or tap here to enter text.
	Internal Safety Coordinator/Lab Manager:
	Click or tap here to enter text.
	Lab Phone:
	Click or tap here to enter text.
	Office Phone:
	Click or tap here to enter text.
	Emergency Contact:
	Click or tap here to enter text.
(Name and Phone Number)

	Location(s) Covered:
	Click or tap here to enter text.
(Building and Room Number(s))



Section 2 Type of SOP:
☐ Process           ☐ Hazardous Chemical          ☐ Hazardous Class

Section 3 Process Description
This Standard Operating Procedure (SOP) outlines the requirements for the safe operation of fused deposition modeling / fused filament fabrication (FDM/FFF) 3-D printers that use thermoplastic filament materials. The SOP identifies the hazards associated with FDM/FFF printing, including thermal, mechanical, electrical, and emissions-related hazards (ultrafine particles and volatile organic compounds), and establishes the controls necessary to minimize risk. These requirements apply to thermoplastic FDM/FFF printer models and plastic filament materials used on campus. Users must also follow the manufacturer’s operating instructions for their specific equipment.

Section 4 Personnel
Only authorized personnel may operate FDM/FFF printers. To become authorized, individuals must:
1. Receive approval from the Principal Investigator (PI) or laboratory supervisor.
2. Complete required training: campus laboratory safety training and/or hazard communication, general 3‑D printer safety training and hands‑on training for the specific printer. 3D printer users should review the hazards associated with the filament and any post‑processing chemicals and be familiar with the SDSs.
3. Read and understand this SOP and any lab‑specific procedures.
4. Be supervised by an experienced user until proficiency is demonstrated. Document all training in Section 10.
5. Participate in risk assessments. Before installing a new printer or introducing new materials, the PI (or responsible person) must complete a hazard and risk evaluation addressing printer type, materials, location, ventilation, and required controls. Update the assessment when equipment, materials, or room conditions change.

Section 5 Hazards and Safety Controls
5.1  Emission Hazards
Heating thermoplastic filament releases ultrafine particles (<0.1 µm) and VOCs that may cause respiratory, cardiovascular, and irritation effects. Emissions vary by material and temperature.
Controls:
· Provide adequate ventilation:
· PLA: ≥ 4 ACH (Class 2 air)
· ABS or higher-emission filaments: ≥ 6 ACH (Class 2 air)
· ABS or higher-emission filaments printing should occur in a fume hood or local exhaust.
· Enclosed printers with HEPA and carbon filtration are preferred.
· Do not operate printers in offices or residential spaces.
· Connect exhaust ports to dedicated exhaust or approved HEPA/carbon filtration.
· Use low-emission filaments and the lowest effective extrusion temperature.
· Allow emissions to dissipate before opening enclosures.
· Clean with wet methods or HEPA vacuum only; do not dry sweep.
· Store filament spools in sealed containers with desiccant to prevent degradation
5.2  Hot Surfaces and Fire
Nozzles reach 190–260 °C; build plates reach 55–120 °C. Burns and fire hazards are possible.
Controls:
· Do not touch heated components. Allow cooling before handling.
· Use insulated tools (e.g., tweezers or pliers) to remove purged filament or prints.
· Maintain guards and covers; do not bypass safety features.
· Install printers in rooms equipped with fire protection (e.g., sprinkler systems) and keep a multipurpose ABC fire extinguisher available in the area. Follow building fire alarm and evacuation procedures.
· Electrical safety: Plug printers directly into grounded outlets, avoid overloaded power strips, and inspect cords for damage. Do not modify electrical components or defeat interlocks.
5.3  Mechanical and Electrical Hazards
Printers contain moving belts, pulleys, motors, and fans.
Controls:
· Guarding: Keep doors and covers closed during operation. Do not reach into the build chamber while the machine is moving. Never bypass interlocks.
· Secure loose items: Secure long hair, loose clothing, and jewelry.
· De‑energize before maintenance: Turn off and unplug (lockout/tagout) before servicing.
· Inspection: Regularly inspect belts, wiring and components.
5.4  Chemical Hazards
Post-processing may involve solvents (e.g., acetone, isopropyl alcohol). Overheated plastics may release irritating fumes.
Controls:
· Use solvents only in a fume hood.
· Storage: Keep solvents in labeled, closed containers and store flammables in approved flammable cabinets.
· Maintain spill kits for small solvent spills.
· Dispose of chemical waste per Purdue University procedures.
5.5  Personal Protective Equipment (PPE)
Minimum PPE:
· Closed-toe shoes; torso and legs covered
· Safety glasses when handling prints or solvents
· Chemical splash goggles for liquid chemicals
· Nitrile gloves when handling filament or build plates
· Heat-resistant gloves for hot components
· Cut-resistant gloves when removing supports
· Lab coat or apron as appropriate
Respirators are not typically required if ventilation is adequate. Consult EHS if concerns arise.
5.6  Administrative Controls and Training
· Purchase equipment evaluated by a nationally recognized testing laboratory and, when available, ANSI/CAN/UL 2904 certified.
· Assign a responsible person for each printer.
· Maintain a written risk management plan covering hazards, controls, PPE, emergency procedures, and training.
· Consult with EHS on ventilation requirements.
· Post printer-specific rules and maintain accessible SDSs.
· Do not print prohibited or hazardous items.
Section 6 Pre-Print Safety Procedures
6.1 Clear clutter from the work area.
6.2 Verify enclosure and ventilation are operational.
6.3 Inspect printer for damage or debris. Tag out if damaged.
6.4 Use filament in good condition; preheat to minimum required temperature.
6.5 Clean and level the build plate per manufacturer instructions.
6.6 Review model and slicing settings.
6.7 Confirm print conditions match the risk assessment. Re-evaluate if using new materials or extended print durations.
6.8 Identify fire extinguishers, eyewash stations, and exits.
Section 7 Printing Procedures
7.1 Start the print and observe initial layers.
7.2 Periodically monitor progress. Do not leave completely unattended.
7.3 Keep hands and tools out of moving parts.
7.4 Keep enclosure closed during printing.
7.5 Allow ≥10 minutes cooling before removal. Use tools and gloves.
7.6 Clean debris and store materials properly after printing.
Section 8 Post-Processing and Maintenance
8.1 Wear eye and cut protection when removing supports.
8.2 Use local exhaust for sanding or drilling.
8.3 Conduct solvent smoothing only in a fume hood.
8.4 Power off and unplug before maintenance.
8.5 Document maintenance activities.
8.6 Dispose of failed prints and purge material in regular trash if uncontaminated. Dispose of contaminated rags, gloves or chemical residues as hazardous waste by completing a Chemical Waste Pickup Request Form to arrange for disposal by EHS; detailed instructions are provided at the following link: https://www.purdue.edu/ehps/rem/environmental-programs/waste/hazwaste.html. Do not dispose of solvents down the drain. For large amounts of plastic waste, consult recycling programs. 
Section 9 Emergency Response
9.1 Turn off the 3D printer.
9.2 For life threatening injuries, call 911.
9.3 Inform EHS (765-494-6371) as soon as possible.
9.4 Obtain a medical evaluation at the Regional Occupational Care Center (ROCC) as soon as possible within 48 hours. 
9.5 Submit a First Report of Injury form. 
9.6 Submit a Supervisor’s Accident/Near‐Miss Investigation form. 
9.7 Do not operate the 3D printer again until EHS has evaluated the incident and corrective actions have been taken.
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Section 10 – Documentation of Training (Signature of all users is required.)
· Prior to conducting any work with FDM/FFF printers, designated personnel must provide training to laboratory personnel specific to the hazards involved, safe operating procedures, emergency procedures and waste handling.
· The Principal Investigator must provide laboratory personnel with a copy of this SOP and access to the printer’s user manual and relevant Safety Data Sheets.
· The Principal Investigator must ensure that laboratory personnel have attended appropriate laboratory safety training or refresher training within the last year. Training may include hazard communication and material‑specific information as necessary.
I have read and understand the content of this SOP:
	Name
	Signature
	Date
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