
Reinforcing Effect of an Adhesive Agent on Surgical Suture’s Knots 
Genevieve Samson, Martin W. King, Bhupender S. Gupta. 

College of Textile, North Carolina State University, Raleigh, NC, USA
 
Statement of Purpose: Sutures are the most widely used 
biomaterial and continue to be the material of choice for 
wound closures, with about 350 million used per year in 
the USA [1]. Regardless of the method of suturing used 
and the experience of the surgeon, the knot turns out 
always to be the weakest point of the suture with strength 
reduction varying from 35% to 95% [2]. Tying a knot is 
also time consuming; in some operations, tying knots can 
take as much as 50% of the surgeon time [3]. Commonly, 
knot slippage and early knot breakage is corrected by 
using thicker sutures or bulky complex knots with 
multiple throws. The negative effects of this practice are a 
delay in wound healing, blood flow constriction and scar 
formation. Accordingly, it is important that an alternative 
way of improving knot effectiveness is sought. Literature 
is full of articles on how knots performed but few 
explored the idea of using surgical adhesives together 
with the suture. Komatsu et al. recently combined 
different suture materials of size USP 2 with 
cyanoacrylate adhesive. The surgeon’s knot with one 
additional throw was tested. They showed that the tensile 
strength increased significantly, in particular in PDSII 
(Ethicon, Piscataway, NJ) where the knots were more 
than four times stronger [4]. Based upon these 
encouraging results, research on a broader range of suture 
sizes is undertaken and discussed here. 
Methods: The sutures selected for this investigation were 
made of synthetic material including polyester, nylon and 
polydioxanone which had both mono and multi-filament 
structures. Suture sizes varied between UPS 5-0 to USP 1. 
Surgeon’s knots were constructed under controlled 
conditions on a special device that allows consistent 
tension on both ears (Figure 1)[5]. Then, a small drop of 
topical cyanoacrylate adhesive NexcareTM (3M, St. Paul, 
MN) was applied to the knot and allowed to dry. The 50 
mm loop of suture material was mounted between two 
pins on a mechanical tester (MTS Model #1122, Eden 
Prairie, MN).  The knot breaking strength and elongation 
were recorded at 20 mm/min extension rate. Ten tests 
were carried out for each suture material and size. 

 
Figure 1. Surgeon’s Knot 

Results: The reinforcing effect of adhesive on breaking 
strength varied among suture materials and sizes. It was 
clear that addition of the adhesive significantly reduced 
the amount of slippage in the knot. By definition, a knot 
will fail when there is either unraveling of the knot with 
slippage or suture breakage. In the case of the 
polypropylene monofilament of size UPS 1, the 
traditional surgeon’s knot failed 50% of the time due to 
slippage. With the addition of the adhesive, this number  
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 Figure 2. Variation of the breaking force on 

monofilament of PDSII of size UPS4-0 
 
decreased to 8.3%. The reduction in slippage was less in 
smaller diameter sutures. Along with the reduction in 
slippage the breaking force of the knot increased with 
application of the adhesive agent. This effect varied 
among the suture materials. For instance, using the 
adhesive on PDSII suture of size UPS 4-0 gave an 
increase of about 20 % in knot breaking force (Figure 2). 
Similar results but with lower increase in strength were 
obtained in multifilament braided sutures. 
Conclusions:  In summary, the results thus far show that 
adhesive agents in conjunction with a knot can improve 
knot security. This effect may be stronger on absorbable 
materials.  The security of knot is a concern in surgery 
and the potential offered in improving it, with the simple 
addition of a quick drying surgical adhesive on top of a 
1=2 knot is promising. Such procedure can obliviate the 
necessity of adding extra throws in a knot. These results 
become particularly interesting now that biocompatible 
cyanocarylate adhesives are available for internal use 
(OMNEXTM Johnson & Johnson, Berkshire, UK). Our 
continuing study seeks to identify the optimal conditions 
for use of the adhesive as well as its effect on the long 
term mechanical or fatigue properties of the knot. 
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