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Intravitreal injection of an anti-VEGF 
agent is an effective mainstay of 
treatment for neovascular age-related 
macular degeneration, diabetic 
macular edema, retinal vein occlu-

sion, and myopic degeneration.1-5 
The US FDA approved the use of a 
prefilled syringe (PFS) of 0.5 mg and 
0.3 mg of ranibizumab (Lucentis, 
Genentech) in October 2016 and 
March 2018, respectively.5

The use of a PFS has been associ-
ated with a reduced rate of endo-
phthalmitis. It allows physicians to 
eliminate several steps from the 
preparation and administration pro-
cess, including disinfecting the vial, 
attaching a filter needle to draw up 
medication, and removing this needle 
and replacing it with an injection 
needle.6 These capped syringes come 
filled with 0.165 mL of ranibizumab at 
the indicated concentration. To pre-
pare the drug for administration, the 
physician or assistant snaps the cap 
off the syringe and attaches a sterile 
30-gauge needle to administer the 
drug. The PFS, however, is modest in 
length (71.88 mm), and the cap mea-
sures 10.1 mm.5 These small sizes can 
make maintaining sterility difficult for 
individuals with large hands, gloved 
hands, and/or hands that have long 
fingernails (Figure 1).
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A blueprint for creating a novel 3D-printed tool to facilitate uncapping of a syringe prefilled with an anti-VEGF agent. 
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AT A GLANCE

s

 �Using a syringe that is prefilled with ranibizumab eliminates several 
steps from the preparation and administration of injections.

s

 �Sterility may be compromised when the person opening a prefilled 
syringe has large hands, gloved hands, or long fingernails.

s

 �A 3D-printed tool facilitates uncapping of a these syringes in a sterile 
fashion.

Figure 1. In the real world, removing the 
cap of a PFS can compromise sterility when 
the user’s hands are large or gloved or the 
fingernails are long. 
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To minimize this difficulty, we utilized 3D printing to 
create a tool that facilitates the uncapping of a PFS. The 
modified doughnut-shaped disc has a central opening that 
is 10 mm in diameter and 11 mm deep. (Figure 2A). When 
the cap is placed in this opening, squeezing the disc effec-
tively and efficiently snaps the cap off the PFS (Figure 2B). The 
cap may then be removed quickly, reproducibly, and in a 
sterile fashion. 

This tool can be easily produced by any 3D printer with 
use of a stereolithography file containing the blueprint. 
Stereolithography files create an interface between com-
puter-aided design software and a 3D printer. The stereo-
lithography file for our tool can be obtained by sending an 
email to mfineman@midatlanticretina.com.  n
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Figure 2. Blueprint of a 3D-printed tool to uncap a PFS (A). The tool is easy to use and 
facilitates the maintenance of sterility (B).
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 W H E N  T H E  C A P  I S  P L A C E D  I N  T H I S  O P E N I N G ,  S Q U E E Z I N G  T H E  
 D I S C  E F F E C T I V E L Y  A N D  E F F I C I E N T L Y  S N A P S  T H E  C A P  
 O F F  T H E  P F S .  T H E  C A P  M A Y  T H E N  B E  R E M O V E D  Q U I C K L Y ,  
 R E P R O D U C I B L Y ,  A N D  I N  A  S T E R I L E  F A S H I O N .  


