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We developed active control techniques for viscoelastic microjets and
established their foundational basis. We conducted experiments on the large elongation phenomenon,
clarifying that viscoelastic microjets, after significant stretching, return without separating. We
investigated the separation of liquid threads and microdroplet formation, observing significant
elongation effects and the persistence of liquid threads for several seconds. We also analyzed
high-speed microdroplets® behavior upon collision with solid walls and discovered that, contrary to
conventional theories, the droplets do not splash, leading to a new physical model. Using machine
learning, we extracted characteristics of droplet collision phenomena and confirmed consistency with

experimental results. This research expands the potential applications of needle-free injection and
high-precision printing technologies for soft materials, promising advancements in next-generation
manufacturing processes.
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