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Slit Injection Printing and Design Software
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Abstract: Flower jellies, a delicate dessert in which a flower-shaped jelly floats inside another clear jelly,
fascinate people with both their beauty and elaborate construction. In efforts to simplify the challenging
fabrication and enrich the design space of this dessert, we present a printing device and design software for
digitally fabricating flower jellies. Our design software lets users play with parameters and preview the result-
ing forms until achieving their desired shapes. We also developed slit injection printing that directly injects
colored jelly into a base jelly, and shared several design examples to show the breadth of design possibilities.
Finally, the user study with novice and experienced users demonstrates that our system benefits creators of
all experience levels by iterative design and precise fabrication.
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Fig. 1 Flower jellies made with our system. (A) Marguerite, (B) Mum, (C) A jelly

cake, (D) A printed message, (E) A schematic preview in the design tool [1].
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Fig. 2 Design interface. The 3D preview of the flower (left).
Parameters for the petal shape and the whole appear-

ance (right) (modified from Ref. [1]).
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Fig. 3 Petal knives. (A) A single petal knife is composed of

an injection needle, a designed petal, and a connection

port to silicone tube. (B) Various types of 3D printed

petal knives (modified from Ref. [1]).
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Fig. 4 The difference in the transparency of base jelly depend-

ing on gelling agents.
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Fig. 5 The difference in the appearance of jellies depending on
the shape of molds. (A) Spherical mold. (B) Square
mold. (C) The difference in light collection.
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Fig. 6 Viscosity of colored jelly. (A) No gaps in the final look
of the petal at 30°C. (B) A lack of uniformity at 60°C.
(C) The relationship between viscosity and temperature
of colored jelly (modified from Ref. [1]).
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Fig. 7 (A) The overview of the proposed printer. (B-C) The

slit injection process (modified from Ref. [1]).
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Fig. 8 Printing motions (modified from Ref. [1]).
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Fig. 9 Demonstrations of several printed patterns (modified from Ref. [1]).
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Table 1 Survey questionnaire (modified from Ref. [1]).
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Fig. 10 The mean scores of the questionnaire for the (A)
novice and (B) experienced groups (error bar: stan-

dard error o/+/n, n = 4 for each group) (modified
from Ref. [1]).
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X 11 ®BEEINV—TBT) vy xHCTER L2757 —81) —

Fig. 11 Jellies made by experienced group with our system.
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Fig. 12 Printer-created and manually-created jellies. (A) Cre-
ators. (B) Completion time. (C-D) Jellies.
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