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The Outcomes and Significance of the Subsidy Project

Theworld market for injectable drugsis projected to grow significantly, driven by increasing chronic diseases such as diabetes,
which is expected to affect 783 million people by 2045, and the extensive administration of COVID-19 vaccines, with over
200 million doses administered domestically. The market is estimated to reach $1.377 trillion by 2030, growing at an annual
rate of 9.8%. This growth is expected to boost the syringe market substantially. However, challenges such as psychological
aversion to needles, misuse of self-administration injectors, and the reuse of injection needles pose significant barriers. This

underscores the growing demand for lessinvasive and easily usable injection technologies at home.

One promising development in this context is needle-free injection technology. Despite its potential, current needle-free
systems have not been able to control the shape of the gjected fluid, leading to a diffusion shape that can cause more pain than
conventional needle injections. To address these limitations, focused jet technology has been developed as a core technique.
Thisinnovative approach aims to revolutionize needle-free injections by ensuring controlled fluid gjection, reducing the pain

associated with the dispersion of injected substances.

Extensive experiments using bio-simulated materials of varying hardness and thickness have been conducted to unravel the
physical principles behind needle-free jet injections. These studies have shown that the hardness of the material significantly
influences the depth of penetration, with softer materials allowing deeper penetration. Conversely, harder materials generate
higher injection stresses, directly correlating to the mechanical load during injection. These findings lay a crucial foundation

for further optimization and clinical application of needle-free injection technol ogy.

Market research has played avita role in understanding the technological advantages and specific market needs for jet-based
needle-free injections. Collaborations with industry partners have provided insights into medical needs and market sizes,
identifying precise applications such as alergy testing and pediatric adrenaline injections where this technology can excel.
Moreover, market forecasts predict a significant growth in the needle-free injection market, especialy jet-based systems,
driven by increasing self-administration and a demand for safer, quicker drug delivery methods.

Technological enhancements have been made to improve jet injection systems, including stabilizing jet speeds and enabling
multi-directional injections. These advancements allow flexible drug administration, catering to diverse therapeutic needs and
expanding the potential applications of this technology. Prototyping efforts have demonstrated the capability to control

injection volumes and distances effectively, providing crucial datafor skin-simulated drug delivery.

Moreover, the development of a compact, portable injector signifies amajor breakthrough, making the technology accessible
for in-home use and potentially transforming the landscape of medical injections. The focused jet technology not only
addresses the challenges associated with traditional needle injections, such as pain and needle-stick injuries, but aso offersa

scal able solution adaptable to various medical applications.

As needle-free technol ogies continue to evolve, they present atransformative solution to current medical challenges, offering
alessinvasive, more patient-friendly approach to drug delivery. The ongoing research and development in thisfield highlight
the significant potential of focused jet technology to reshape the future of medical injections, promising a significant impact

on global health care practices.



