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CATHETER OCCLUSION
A common complication with vascular access devices.

Occlusions are subdivided into two categories: thrombotic and non-thrombotic.1

Thrombotic occlusions are more frequent with 58% of catheter occlusions being thrombotic.2 This is an 
obstruction due to the formation of a thrombus within a surrounding vessel or at the tip of the catheter.

Common causes include: 

•	 Fibrin accumulation3, 4

•	 Blood reflux (increased intrathoracic pressure, empty IV bag, low KVO flow rate…)5

•	 Inadequate flushing procedures and improper use of flush syringes.5

Non-thrombotic occlusions can be mechanical and chemical.

•	 Mechanical occlusions result from catheter malpositioning during insertion, tip migration, catheter 
kinking or dislodgement6

•	 Chemical occlusions are due to precipitation of incompatible drug solutions or accumulation of lipid 
residues following the administration of Total Parenteral Nutrition.6

	→ All these occlusions may occur soon after catheter insertion or develop at any time of catheter lifetime.6

Challenges

Patient 

Bleeding risks due 
to administration of 
thrombolytic agents

Risks of CRBSI*, sepsis

Clinical instability due to partial 
or interrupted treatment

Patient discomfort due to new 
catheter placement or return 
to hospital

Hospital 

Delayed therapy and prolonged 
hospital stay 

Poor patient experience 
impacting hospital image

Medical staff overload as a 
result of increased care time

Additional costs such as 
further treatments (thrombolytic 
agents...) or extra medical device 
placement (new catheter...).

*Catheter Related Blood Stream Infection
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bionector  TKO® (To Keep Open)

bionector TKO®

The smart anti-occlusion solution.
The occurrence of blood reflux at the distal end of the catheter is one of the reasons for thrombolytic 
occlusions. However, the presence of the Bionector TKO® on the proximal tip of the catheter makes it 
possible to control the bi-directional movement of the flow by automatically closing as soon as the back 
pressure is greater than the administration pressure, avoiding the blood backflow into the catheter and thus 
preventing catheter occlusions.

	→Bi-directional 
needle-free connector
with an anti-occlusion fluid 
control valve.

Combining Bionector®, the market-leading needle-free connector with a valve 
that avoids catheter tip reflux.

	→Luer Locking
Offering a secure connection for precise 
and leak-free fluid transfer

	→Needle-free
Prevention of needle stick injuries

	→Fixed, Straight Fluid Pathway
Straight pathway

	→Neutral displacement
Mastery of complex and multiple infusions

	→Tight seal
Microbial barrier and reduced risk of 
gas embolism

	→Low dead volume
Control of drug losses at the end of 
the infusion

	→Easy disinfection 
Hermetic gap free seal and smooth, 
cleanable split-septum

	→MRI compatibility
Approved for MRI procedures of up to 
3 teslas

	→High-pressure compatibility
Approved for use with power injectors 
(max pressure 350 PSI / 24 bar) – max 
flow rate 10 mL/s.
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bionector TKO®

SOLUTION TO PREVENT OCCLUSION
The Bi-Directional needle-free connector with an
anti-occlusion fluid control system.

It opens easily under the force exerted during administration or aspiration.

Valve opening pressure: 0.43 psi		 Withdrawal pressure: 7 psi

Bionector TKO® withstands venous pressure to stay closed: Between accesses, when the infusion 
pressure drops, or the infusion stops and when the patient’s intrathoracic pressure rises above the 
administration pressure.

Valve opens on injection and infusion to allow administration of IV therapy

Fluid column maintained 
to catheter tip

Valve withstands venous 
pressure preventing reflux

Venous pressure

Atmospheric pressure Valve in closed position

Fluid pathway at 
catheter tip during 
flushing / infusion

Fluid column remains in 
place up to catheter tip

Straight fluid pathway

Bionector TKO® valve open 
for infusion or flushing

Valve closes to maintain 
fluid column

Fluid column held in place

	→Valve opening pressure

	→ Administration direction = 20 mbar (20.4 cm of water)
	→ Sampling direction = 200 mbar (204 cm of water).

Thanks to the TKO valve which is 
sensitive to infusion pressure differences.

Valve closes instantaneously on disconnection, holding the fluid column in 
place and preventing reflux at the catheter tip
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BENEFITS
“To Keep Open” (TKO) patented valve, significantly reduces 
the risk of accidental catheter occlusion.

Reduces thrombotic occlusions by preventing blood reflux from:

	→ Syringe and giving set disconnection
	→ Syringe plunger rebound
	→ IV bag running dry
	→ Venous pressure changes.7

89.8%
reduction in
occlusions

County Durham and Darlington NHS 
Foundation Trust looked at the impact of 
using Bionector TKO®, versus standard 
Bionector, on occlusion and line removal 
rates of midline catheters.9

The study showed that catheter occlusions 
were reduced by 89.8% and catheter 
removals were reduced by 83.3%.9

Clinically shown to reduce:

	→ Catheter occlusions by 88% (50.4 to 5.8 per 1,000 catheter days)8

	→ Loss of IV catheter by 91% (9% to 0.8%)8

	→ Tissue plasminogen activator (tPA) usage by 85%.8



Have you seen Bionector TKO® Self-Administration 
Sets (SAS)?

Featuring all the benefits of Bionector TKO® with a longer extension tube for patients to self-medicate in 
the comfort of their own homes.

Designed with OPAT teams

Developed with expert IV Nurse Specialists in Outpatient Parenteral Antimicrobial Therapy (OPAT) teams, 
the Bionector TKO® Self-Administration Set (SAS) is transforming the way IV medication can be delivered. 
By using the Bionector TKO® SAS, patients no longer need to visit the hospital for the therapy to be 
delivered. It features a 27cm polyurethane tube which is easy for patients to use and reduces the need for a 
community nurse to be there.

Wide variety of uses

The Bionector TKO® SAS is being used by OPAT  
teams for a range of patient groups in various  
hospital departments including:

•	 Orthopaedics
•	 Diabetics
•	 Infectious diseases
•	 Ear, nose and throat (ENT).

Self-medicate in the comfort of your 
own home with Bionector TKO® SAS
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Our commitment to the environment

Vygon UK has long been dedicated to forging a sustainable future, proudly standing as 
a Carbon Neutral Company. Our commitment to sustainability extends beyond the 
present, focusing on securing a resilient tomorrow. We strive to deliver enhanced 
Corporate Social Responsibility (CSR), conscientiously managing the societal, economic, 
and environmental impacts of our operations to align with public expectations. 
 
We are delighted to announce that Vygon UK has successfully 
undergone the NHS Evergreen Sustainable Supplier Assessment, 
attaining level 2 status. This is key to supporting us to understand 
how we align to the NHS’s long term sustainability priorities and 
the pathway to progress.  

These accomplishments underscore our unwavering dedication 
to sustainable practices and reinforces our role as a responsible 
contributor to the healthcare system.

DISCOVER OUR JOURNEY 
scan with your smart device
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TECHNICAL SPECIFICATIONS

Code Priming volume 
(ml) 

Flow rate 
(mL/min) 

Length 
(mm) 

Max. pressure resistance 
(psi) 

00083801  E ≤ 0.1 ≥40 - 350 

005222838 0.75 40 27 240 

Vygon NHSSC Welsh Stores NDC PALS Description Box Qty

00083801  E FSW584 FSN0345 183128 FVU000317 Bionector TKO® needle-free device 50/box

005222838 FSW778 - - - Self-Administration Set (SAS) 27cm  
+ Bionector TKO® 25/box

For further information, please contact: info-uk@vygon.com

The specifications shown in this leaflet are for information only and are not, under any circumstances, of a contractual nature. 
This brochure has been printed on responsibly sourced and sustainable material. To help us reduce our carbon footprint all  
of our literature is available electronically either from your Product Specialist, on our website or by emailing the address above.

Vygon (UK) Ltd, The Pierre Simonet Building, V Park, Gateway North, Latham Road, Swindon, Wiltshire SN25 4DL 
Reception: +44 (0)1793 748800   www.vygon.co.uk

   @vygonuk
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