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Thin-Film NiTi Intrasaccular Implant with Flaps for Aneurysm
Treatments

Cerebral aneurysms are dilations of blood vessels that can rupture with fatal consequences[1].
Commercial implants for aneurysm treatment are often made of nickel-titanium (NiTi) due to its unique
shape memory and superelastic properties. Shape memory alloys (SMAs) like NiTi enable devices to
self-expand and conform to complex vascular anatomies, making them ideal for minimally invasive
interventions[2]. Leveraging 2.5D microfabrication technique processes including photolithography and
sputtering, we present a novel design of freestanding thin-film NiTi structures that combine distinct
thicknesses within a single implant to achieve tunable mechanical behavior and functional design
freedom[3].

Our intrasaccular implant concept features a thick 35 pm backbone that provides radial force to anchor
the device at the aneurysm neck, while integrated 7 pm thin mobile flaps offer the opportunity to
access the aneurysm sac post-surgery unlike the current implants used for treatment. Thus, a second
implant such as coils can be deployed. We performed mechanical tests to evaluate radial and
compression forces, and these thin-film implants demonstrated superior performance in both
compared to a commercial braided implant (Negstent)[4].

In-vitro evaluations using 3D-printed aneurysm models confirmed stable positioning of the implant and
successful microcatheter navigation through the flaps after deployment. Flow analysis with digital
subtraction angiography showed extended contrast washout, indicating modest improvement in flow
dynamics, which aligns with the intended coil-assisting function[4]. This work highlights the potential
of 2.5D SMA thin films for enhancing implant mechanics while integrating passive mechanical
functionalities to enable future endovascular therapies.
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