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Introduction: 

Facial nerve palsy (FNP) affects approximately 2.5 million people worldwide each year and 
can result in significant functional and psychosocial consequences. Loss of the blink reflex is 
particularly debilitating, as inadequate eyelid closure compromises corneal lubrication and 
protection, potentially leading to corneal injury and vision loss. Current approaches, such as 
lid loading, rely on passive gravitational forces and often result in slow, incomplete and 
asynchronous eye closure. There remains a significant unmet need for a reliable approach 
capable of restoring functional and natural-appearing blinking. 

The Bionic Lid Implant for Natural Closure (BLINC) is an innovative implantable 
electromechanical device designed to actively generate eyelid closure. A synthetic sling 
connected to a magnetic actuator generates downward movement of the upper eyelid, while 
the natural anatomy facilitates reopening. A previous chronic ovine implantation study 
established proof-of-concept, demonstrating the feasibility of mechanically generating a 
blink. The next stage of development required refinement of the surgical approach and 
implant positioning to improve eyelid movement and establish a reproducible method for 
achieving effective eye closure.  

The aims of this project were to: 

1. Refine the surgical implantation approach for positioning the BLINC device within 
the temporal fossa and routing the synthetic sling to the upper eyelid. 

2. Determine the optimal sling pathway and angle to maximise force transfer to the 
eyelid and minimise mechanical resistance. 

3. Characterise the force required to generate eyelid closure in human anatomy and 
determine whether the force range identified in previous studies was sufficient. 

 



Results:  

A human cadaver study was undertaken to evaluate the implantation approach and determine 
the optimal pathway for transferring force from the BLINC actuator to the upper eyelid. The 
BLINC device was positioned within the temporal fossa, with access to the upper eyelid 
established through the lateral orbital wall. Two approaches for routing the synthetic sling 
were investigated: a 2 mm drilled tunnel through the lateral orbital wall at either 0° or 45°, 
and removal of a section of the lateral orbital wall to permit a more direct sling pathway. For 
the latter approach, the implant was positioned at either 45° or 90° relative to the eyelid 
(Figure 1A). The sling was tunnelled through the upper eyelid superficial to the tarsal plate 
and secured at the medial canthal ligament. 

 

Figure 1: A. The implant and sling positions. Case 1 had a 2mm tunnel drilled through the lateral orbital wall, at 
either Case 1A: a 0° (perpendicular to the bone), or Case 1B: 45°. Case 2 had a section of bone removed from 
the lateral orbital wall, equal to the diameter of the medial surface of the implant. The implant position was 
moved to create a sling angle of Case 2A: 45° or Case 2B: 90°. Right: The percentage of eye closure achieved 
using different access methodologies. Grey: Case 2A, section removed, 45°. Blue: Case 2B, section removed, 
90°. Orange: Case 1B, drilled hole, 45°. Yellow: Case 1A, drilled hole 0°. Green: Maximum value of 
spontaneous eye closure using lid loading techniques [1, 2]. Mean ± STDEV. N=18 for each data point. 

The results demonstrated that the pathway of the sling had a substantial effect on eyelid 
closure. The configuration involving removal of a section of the lateral orbital wall performed 
better than the drilled-tunnel configurations. The optimal configuration was achieved when 
the implant was positioned at 45° to the eyelid, allowing the sling to follow a more gradual 
pathway around the globe. In contrast, the drilled tunnels introduced sharp changes in sling 
direction, increasing tension within the sling and reducing the force effectively transferred to 
the eyelid (Figure 1B). The 0° drilled configuration produced no observable movement until 
the highest voltage was applied. 



Eyelid closure increased with increasing actuator force across the tested configurations. The 
greatest closure was achieved using an 800 mN horizontal force, producing 53.5 ± 8% eye 
closure in the optimal 45° configuration. This exceeded the maximum spontaneous eye 
closure reported for conventional lid-loading approaches (2 - 42 % [1, 2]), demonstrating the 
potential of BLINC to improve upon existing treatment strategies. However, complete eye 
closure was not achieved. The force required for maximum closure was also greater than the 
previously reported range of 470–755 mN [3, 4], although this may partly reflect the greater 
stiffness and reduced compliance of cadaver tissue compared with living tissue. 

Conclusion: 

The cadaver study successfully addressed the key biomechanical and surgical considerations 
identified in the funded project proposal. The results demonstrated that an unrestricted sling 
pathway with a gradual change in angle, following the contour of the globe, provides the 
most favourable configuration for generating eyelid closure. Positioning the implant at 
approximately 45° to the eyelid within the temporal fossa produced the greatest closure and 
provides a practical configuration for future implant development. 

The study achieved 53.5 ± 8% eye closure using an 800 mN horizontal force, exceeding the 
reported performance of current lid-loading approaches and providing evidence that active 
mechanical eyelid closure is feasible in human anatomy. While complete closure was not 
achieved, the findings have established important design and surgical parameters for 
subsequent development of BLINC. Further optimisation of the force range, sling pathway 
and device design will be required to achieve consistent and complete eye closure and to 
more closely reproduce the functional and aesthetic characteristics of a natural blink. These 
outcomes provide an important foundation for progression towards subsequent preclinical 
evaluation and, ultimately, clinical translation of BLINC for patients with chronic FNP. 
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