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Cerebrospinal fluid (CSF) leakage is a widely recognized complication after neurosurgical procedures. It represents a  
significant patient burden, resulting in increased morbidity, prolonged hospital stays, possible surgical revisions, and  
enhanced costs.1,2 Incidence rates vary depending on age, indication, location of surgery and underlying pathology, but  
in total CSF leakage occurs in 4-32% of surgical cases.3,4 

Achieving watertight dural closure to provide effective control of CSF leakage is a challenge. A puncture from a single  
needle is sufficient to cause leakage, and during prolonged operative procedures, the fragile dura mater shrinks due to 
dehydration, further complicating closure. 

Effective dural sealants should reduce the risk of CSF leakage after cranial surgery by enhancing dural closure.  
However, a recent review showed that existing commercially available dural sealants have not proven to significantly  
reduce post-operative CSF leakage compared to suturing alone (8.2% versus 8.4% respectively).3 

LIQOSEAL® - BASED ON PROVEN TECHNOLOGY
LIQOSEAL® uses Polyganics’ proprietary bioresorbable polymer technology, which is already applied worldwide in multiple 
clinical areas. LIQOSEAL® is indicated for use as an adjunct to standard methods of cranial dural repair to provide a water-
tight closure of the dura mater and reduce CSF leakage. The mode of action is explained in the graphic below.

LIQOSEAL® - EFFECTIVE AND ENDURING
LIQOSEAL® shows strong acute tissue adhesiona and is able to resist a higher acute burst pressureb (145 mm Hg)6.  
In case of chronic burst pressure testingc LIQOSEAL® compares favorably to existing available products when compared  
with existing sealants.4,6 LIQOSEAL® maintains attached, whereas Tachosil® failed after 1,4 hours.4,6  

LIQOSEAL® provides certainty in watertight dural closure after cranial surgery. Our dural sealant patch was developed 
using an evidence-based approach. The data underlining its design and performance in comparison to existing market 
leaders is outlined below.

a. �in-house evaluation according to the ASTM standard F2392-4

b. �pressure increase measurements immediately after application

c. �pressure measurement during a period of 72 hours after application with 3-phase intracranial pressure fluctuations; test method is ASTM modified but  

developed by the Brain Technology Institute, BTI
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LIQOSEAL® - PROLONGED WATERTIGHT DURAL CLOSURE 
In the international, multi-centered ENCASE clinical study8 (Utrecht, The Netherlands, Zurich, Switzerland, Tilburg,  
The Netherlands), all patients met the primary endpoints: no CSF leakage after a period of 3 months, strongly 
confirming watertight closure. Additionally, no clinically significant swelling was observed and no device related adverse 
events were reported. Safety end-points will continue to be collected for a period of 12 months.

LIQOSEAL® - SAFE AND SUPPORTS HEALING 
Histological data indicate a minimal foreign body response to LIQOSEAL®, as is anticipated to occur with implanted devices.  
A small number of macrophages and giant cells are observed (granulomatous reaction) followed by local formation of fibrotic 
tissue related to formation of ‘neodura’ between the patch and the brain. No to minimal local reaction is elicited by the device. 
An additional study confirms that LIQOSEAL® supports regeneration of the dura mater by acting as a scaffold for formation of 
the new fibrotic layer ‘neodura’5,7. Resorption and integration of LIQOSEAL® is considered to be complete at 31 weeks, after 
which it shows a steady stage.

Histological analyses at different time points. LIQOSEAL® is tightly adhered to the dura and is infiltrated with inflammatory cells. 

A thin fibrotic layer neodura forms on the LIQOSEAL® scaffold.

3-phase intracranial pressure fluctuation test-set-up
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A: speaker with generated wave
B: �Membrane in container filled 

with (artificial) cerebrospinal 
fluid connected to the  
speaker (a)

C: Dura
D: Temperature controller
E: �Pressure meter connected  

to computer
F: Dropper

A B

T=26 wk; Formation of neodura 

T=13 wk; Initial resorption T=0; Implanted product 

T=52 weeks; Complete resorption

(Van Doormaal et al. 2017)



LIQOSEAL® - DEDICATED DEVELOPMENT
LIQOSEAL® is developed in close collaboration with the Brain Technology Institute (BTI), Utrecht,  
The Netherlands, a consortium of internationally renowned institutes focused on clinical and research 
aspects of neurosurgery.

ORDERING INFORMATION

The information presented in this brochure is intended to inform and demonstrate this product. LIQOSEAL® is 
CE-marked as an adjunct in cranial dural repair to provide a watertight closure of the dura mater and reduce CSF 
leakage. LIQOSEAL® is a registered trademark of and manufactured by Polyganics, The Netherlands

Polyganics - Rozenburglaan 15A, 9727 DL Groningen, The Netherlands 
T +31 (0)50 588 65 88 - info@polyganics.com - www.polyganics.com  
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LIQOSEAL® is supplied as 1 unit per box. It is packed in a Tyvek blister and subsequently placed in an aluminum pouch and carton box. LIQOSEAL® is a 

double-layered patch (white color site and green-blue fluid barrier) and is indicated for single use. It is supplied sterile. It should be stored in the freezer  

(< -15 C/0°F). The shelf life is at least 18 months. Within 8 months the device is considered to be essentially resorbed  

and integrated (based on animal data)5
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LIQOSEAL® - EASY TO USE
The soft and pliable patch is easy to apply and ready to use.  
It requires no time-consuming preparation, or applicators, does not swell, 
is impermeable and is safely resorbed after use.5
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