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Introduction: - According to the Fifth National Audit Project (NAP5), around 280 Billion1 

patients underwent general anaesthesia in a year (2012-2013) in The United Kingdom and 

Ireland and a major portion of these cases use endotracheal Tracheal tubes for ventilation. 

In a study conducted in one of the leading hospitals in the UK the number of a reusable 

laryngoscopes purchased in a year amounted to 20,000 2. Either these laryngoscope blades 

are made of Stainless steel or Acrylonitrile butadiene styrene (ABS) .The disposal of these 

materials carries a big financial and more importantly environmental burden. The purpose of 

this study was to design a laryngoscope blade, which is cheap, strong, easy to make, and 

biodegradable. 

Methods: - Over the past year, 3D printers and print media have become affordable. 3D 

modelling is still a challenge to most users. The most common print media  PLA Poly(lactic 

acid) or polylactic acid or polylactide3 is a biodegradable and 

bioactive thermoplastic aliphatic polyester derived from renewable resources, such as corn 

starch (in the United States and Canada), cassava roots, chips or starch (mostly in Asia), 

or sugarcane (in the rest of the world). 

Unavailability of accurate and precise technical drawings of laryngoscope blade posed the 

biggest challenge in this study.3D models were made from the blades being used at present 

in our institution. An acceptable design was achieved after painstaking effort of a design and 

structural engineer over period of 5 months (100 person-hours) and after almost 15 designs.  

The next issue was getting the printer to do it the way we wanted it. A 3D printer cannot print 

in mid-air. The complex shape of the blade required the design to be split into two parts so 

that printed surfaces are smooth.  

Adding the light channel was the next task. Making the blade disposable and biodegradable 

demanded that there are no materials like battery etc. in the blade, so the option was to 

provide a fibre optic channel, which can be removed before disposing the blade. 
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Results: - PLA was the choice for the blade as it is completely degraded in a period of 6 

months to 2 years by various means. Polylactic acid can be recycled to monomer by thermal 

depolymerisation or hydrolysis. When purified, the monomer can be used for the 

manufacturing of virgin PLA with no loss of original properties4 . 

The weight of a 3D Printed blade amounts to be around 20 grams. The material cost per 

blade is 0.20 £. Other costs incurred in the production would be the energy expenditure, 

design cost and the cost of a 3D Printer .On an average a stainless steel disposable blade 

cost £4/- whereas the cost of a 3D printed blade is £ 0.50/- . Saving an amount of £ 3.50 per 

blade. 

  The blades were put to test for intubation on a mannequin and a user satisfaction survey 

was conducted.  

Conclusion: - Keeping with the guidelines and standards of using disposable Laryngoscope 

blade for each case every hospital spends a major portion of their annual financial budget on 

the purchase of laryngoscope blades. The use of 3D printed blades with the biodegradable 

material as PLA will be financially favourable and will decrease the environmental burden at 

the same time. PLA can be processed by extrusion such as 3D printing, injection moulding, 

film and sheet casting, and spinning.5 Acceptance of this technique by the hospitals would 

require further research, standardization and industry partnership. 
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