
 

 

 

 

 

 

 

 

 

 

  

3D printing (or) Additive manufacturing 
in industry and medicine, on desktops 

What is made with this technology? 

 Models and manufactured finished products 
 Toys, jewelry, replacement parts, body parts and prostheses 
 
Where1 is a digital program used to create a 3D object? 
 Industries (auto, apparel, health care, computer, construction) 
  Major uses: prototype development and testing2 

 Offices (business, home, school) 
 
Rapid growth:  18-34% annual compound growth rate to 20202  
 
What are the types of additive manufacturing?3  

   Liquid/light processes 
 Stereolithography (SLA). UV laser solidifies traced liquid layers 
 Vat Polymerization (DLP). Projector solidifies liquid 
 Material jetting. Liquid photopolymer solidified by UV 
   Heat processes (material extrusion)  
 Fused deposition modeling (FDM)  
 Plastic jet printing (PJP) 
 Fused filament method (FFM) 
       Common polymers. PLA (polylactic acid) 
     ABS (acrylonitrile butadiene styrene) 
   Sticking together (binder) processes 
 Binder jetting 
 Binder jetting metal printing 
 Selective laser sintering (SLS) or melting (SLM) 
 Electron beam melting 
 Directed energy deposition or laser powder forming  
 
What do we know about potential exposures?   
 Industrial applications: no data found 
 Desktop 3D printing (results depend on temperature, method): 
  generates ultrafine particles, >1010 particles/minute4 

   categorized as ‘high emitters’, similar to frying pan4 
   ABS emissions>PLA emissions5,6 

  Volatile Organic Compounds (VOCs) emitted 
   caprolactam5, styrene5, lactide5, formaldehyde6 

   acetaldehyde6, isovalderaldehyde6 

  enclosure, ventilation recommended4,3 room changes/hr7  

_________________________________________   
1 http://en.wikipedia.org/wiki/3D_printing 
2 http://www.forbes.com/sites/rakeshsharma/2014/06/17/can-3d-printing-reshape-
manufacturing-in-america/#5be187034f10 

3 http://explainingthefuture.com/3dprinting.html 
4Stephens B, Azimi P, El Orch Z, Ramos T. 2013.Ultrafine paricle emissions from desktop 3D 
printers. Atmospheric Environment. 79:334-339. 
5 http://pubs.acs.org/doi/pdf/10.1021/acs.est.5b04983 
6Yoon C, Kim  Y, Ham S, Kim S. 2015. Hazardous agent emissions including nanoparticle and 
aldehydes from desktop 3D printers. Presented at IOHA 25-30 April 2015, London UK.7 
7http://www.3dsafety.org/3dsafety/download/mf2015_eng.pdf 

 

 
 
 

For More Information Contact: 
 

Linda Alerding 
University of Cincinnati 

Department of Environmental Health 
PO Box 670056 

Cincinnati, OH 45267-0056 
Phone: (513) 558-0528 
Fax: (513) 558-1722 

alerdilr@ucmail.uc.edu 
 

 
Updated March 25, 2016;  websites 

active as of that date. 
 

Midwest Consortium 
for Hazardous Waste 

Worker Training 

Funded by the National Institute of 
Environmental Health Sciences since 
1987, through award U45 ESO6184. 

 

 

 

 

https://www.matterhackers.com/store
/printer-kits/lulzbot-taz-4-3d-printer, 
with permission 

 


