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Statement of Purpose:  Over the past few years, 
cyanoacrylate-based absorbable tissue adhesive formu-
lations have been radiochemically sterilized without 
compromising their adhesive properties or shelf-life using 
a combination of a 5 kGy dose of gamma radiation and 
radiolytically generated formaldehyde from a poly-
formaldehyde-containing package insert.1,2  Recent 
disclosures and pertinent convincing experimental results 
dealing with the use of the Formaprene combination 
(paraformaldehyde and silica gel) package insert as a 
more active source of radiolytically generated formal-
dehyde and a highly effective absorbent of moisture in the 
package prompted the pursuit of the present study.3,4  This 
deals with the application of this new approach to an 
absorbable cyanoacrylate tissue adhesive formulation 
packaged in glass vials. 
 
Methods:  The V270 was synthesized according to 
previously reported methods.5 For filling with V270, 2 
mL glass vials (VWR) were cleaned by blowing with dry 
compressed air. Each vial was charged with 1.5 mL of the 
V270 tissue adhesive.   The vials with V270 were 
immediately purged with dry nitrogen and capped with a 
Teflon®-lined lid (Fisher).  The Formaprene packets were 
made to contain variable amounts of paraformaldehyde in 
the 150 mg Formaprene packets.  These packets contained 
60, 45, 30, 22.5, and 10 mg of paraformaldehyde 
according to a previously reported protocol.4 The vials, 
Formaprene packets, and biological indicator spore strips 
(Raven Labs, Omaha, Nebraska) containing 1 x 106 
bacillus pumilus CFU (derived from ATCC #27142) were 
included in each custom-designed foil barrier pack to 
verify that the specified doses of radiation and formal-
dehyde resulted in a sterility assurance level of 10-6.  The 
gas pressure inside the packs was reduced and the packs 
were then purged three times.   The final set was sent for 
radiochemical sterilization at 5 kGy gamma radiation.   
The samples were then tested for adhesive joint strength 
according to methods reported by Quirk.6 The com-
parative adhesive viscosity method was used to measure 
viscosity.   This method required the use of a 1 mL 
Becton Dickinson syringe, 18G 1.5 in Becton Dickinson 
needle, a stopwatch, and a polypropylene vial.  The time 
was measured from the meniscus drop in flow from the 
1.0 mL mark to the 0.7 mL mark on the syringe.   Five 
experimental runs were completed on the comparative 
adhesive viscosity.  Spore strips were incubated in 
individual tubes containing premade tryptic soy broth 
(Raven) at 30ºC for 7 days. 
 
Results:  The average viscosity and adhesive joint 
strength for radiochemically sterilized V270 in separate 
vials containing Formaprene packets with 45 mg of para-
formaldehyde are summarized in Table I.  From the 
results, only a slight decrease in adhesive joint strength 

was indicated.  The sterilization process only caused a 
slight increase in viscosity.  One of the benefits to the 
radiochemical sterilization process is the use of lower 
dose of gamma, which minimizes the likelihood of the 
cyanoacrylate monomer to polymerize. 
   The data in Table II show that using paraformaldehyde 
in the Formaprene packets at variable levels of 60 to 10 
mg is associated with complete kill of the spores.  Hence, 
it is justified to propose the use of about 45 mg of para-
formaldehyde per packet towards validating the RCS 
process.   
 
Table I.  Properties of Unsterilized and Radiochemically 

Sterilized* V270 Tissue Adhesive Formulation 
Sample 
Name 

Sample 
Description 

Adhesive 
Joint Strength 

(N) 

Comparative 
Adhesive 

Viscosity (s) 

V270 
Lot 51 

Initial 58.36 ± 3.89 7.98 ± 0.03 
Post-

Sterilization 53.30 ± 0.63 13.71 ± 0.75 

*Using Formaprene packets containing 45 mg paraformaldehyde. 
 
Table II.  Effect of Paraformaldehyde in the Formaprene 

Packets on Spore Strips Using RCS at a 5 kGy dose 
Amount of 

Paraformaldehyde (mg) 
 

Results 

60 Sterile 
(No growth) 

45 Sterile 
(No growth) 

30 Sterile 
(No growth) 

22.5 Sterile 
(No growth) 

10 Sterile 
(No growth) 

 
Conclusions:  The new approach to radiochemical 
sterilization using the new Formaprene packets can be 
applied successfully to the sterilization of absorbable 
cyanoacrylate tissue adhesive formulations without 
significantly compromising their properties. 
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