Ultrafast Multi-material 3D Nano-fabrication Platform Based on Two-photon Projection
Technology
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Advanced manufacturing is driven by engineering innovations that drastically lower production costs
and enable the fabrication of structures and devices previously impossible. Currently, the $180 billion
precision manufacturing market is stifled by a “speed-precision tradeoff” where nanoscale resolution
is too slow and costly for mass production. To address this, Professor Chen Shih-chi and his team at
The Chinese University of Hong Kong (CUHK) have developed the Femtosecond Projection
NanoPrinter (FP NanoPrinter), a breakthrough that significantly advances the envelope of micro-
additive manufacturing.

By exploiting spatiotemporal focusing and digital holography, the project utilises ground-breaking
methods to parallelise the 3D printing process, setting new world records for printing rates (400
mm?/hour) and resolution (20—100 nm) — resulting in a 95% reduction in manufacturing costs. Unlike
conventional platforms limited to single-material plastics, this process enables the high-speed 3D
integration of over 20 material classes — including metals, semiconductors, and ceramics.

These capabilities allow for the mass production of functional nanostructures, such as optical
metamaterials and flexible electronics, which are critical for the future of electric transportation,
healthcare, and telecommunications.

The solution is being commercialised by Astra Optics Limited, a venture-backed CUHK spin-off,
now supported by the Raiset+ award, focused on high-precision components ranging from AR/VR
optics and photonic interconnects for Al data centres to next-generation 3D photonic computing chips.
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Al-Powered Robot for Retrograde Intrarenal Surgery
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Retrograde intrarenal surgery (RIRS) is now one of the most widely used minimally invasive
treatments for urinary stones. However, the procedure remains technically demanding. Surgeons must
manually manipulate long and flexible endoscopes within the complex renal collecting system,
resulting in long learning curves and variable clinical outcomes.

This project develops the world’s first Al-powered robotic system for RIRS with Level-3
supervised autonomy. By integrating flexible robotics, fiber-optic sensing, and advanced Al
perception, the system enables real-time understanding of the surgical environment and robot-tissue
interactions. It can automate tasks such as intrarenal navigation and laser positioning while the surgeon
maintains supervisory control.

The platform aims to improve surgical precision, safety, and efficiency while reducing training barriers.
Through clinical validation and regulatory approval, the project will advance the commercialisation of
next-generation robotic solutions for urinary stone treatment and strengthen the development of
intelligent medical technologies.
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Nucleic Acid-based Nanomedicine for Targeting Treatment of EBV-associated Cancers EBV
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ACE NanoMed is dedicated to developing therapies for Epstein-Barr virus (EBV)-related
malignancies, with a focus on nasopharyngeal carcinoma (NPC), which is prevalent in southern China,
Hong Kong, and Southeast Asia. Currently, clinical treatment primarily relies on radiotherapy and
chemotherapy, which, while killing tumour cells, cause substantial damage to healthy tissues.
Furthermore, there are currently no approved targeted therapies for NPC worldwide.

Our solution comprises two distinct and innovative drug platforms. Our core product is the “aptamer-
drug conjugate” (ApDC) — a precision drug that acts as a “targeted killer” in cancer treatment. This
platform uses specially designed DNA aptamers as navigation devices, specifically recognising and
binding to unique biomarkers on NPC tumor cells. This aptamer can be conjugated with
chemotherapeutic drugs such as 5-fluorouracil or gemcitabine, achieving precise drug delivery to
cancer cells. This targeted strategy requires only one-tenth the dose of traditional chemotherapeutics
to produce potent anti-tumour effects and therefore significantly reducing the toxic side effects of
conventional chemotherapy.

Our second investigational asset is an “EBV lytic inducer” based on mRNA technology, with a largely
different mechanism of action. Given that nearly 100% of NPC tumours carry latent EBV, this therapy
delivers instructions encoding a specific protein to tumour cells via synthetic mRNA encapsulated in
nanoparticles. This synthetic protein acts as a “master switch”, forcibly activating the latent EBV into
its lytic cycle, ultimately leading to tumor cell death.

The project’s innovative advantages include: pioneering ApDC and mRNA therapies for NPC; core
sequences protected by international patents; and a lean asset business model. Our strategic partnership
with the prestigious China Pharmaceutical will also enable direct access to the Chinese market and can
be expanded to other EBV-related cancers.

Based on the top-tier research capabilities of The Chinese University of Hong Kong, we not only bring
new hope to patients but also strive ourselves to promoting the development of Hong Kong’s life
science and technology innovation ecosystem.
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