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Figure S1.Dimensions of thenolds used to fabricate the tentacles. a) Molds built in ABS

using a 3D printer. b) Dimensions of the base of the mold. ¢) Dimensions of the central
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channel template. d) Dimensions of the pneumatic channel template. e) Dimensions of the

tube used to contaithe elastomers during the molding process.
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Figure S2.Tube used to mold textured tentacles. a) Lateral view of the tube fabricated in
ABS by 3D printing. b) Perspective view of the tentacle showing its internal texture.

c) Dimensions of the mold (top view). d) Dimensions of the mold (perspective view).
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Figure S3.Process followed to ensemble the mold used to fabricate the tentacles.
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Attaching to the Off-board Pressure SourceTo connect the micropneumatic channels of
the tentacles with the external gas sourceisesl polyethylene tubing (Intramedic, Sparks
MD) with an outer diameter of 1.5@m. This tubing was easily introduced into the soft
robotic actuator through a 168m thick cannula following the process described in

Figure S4. After removing the cannula, the elastomer conformed to the tubing, and blocked
leakage of the lovpressure air. We attached the external gas source to the tubing of the
actuator using a regular hypodermic needle (18G, &18lbong) as a connector follomg the
process depicted iRigure S5 The range of pressure required to activateghtacles was

25-300mbar(2.5-30kPa).

Integration of optical camera.A 3.7 mm CCDcolor camera with 2@ lines of resolution was
purchased fromercircuits Inc(http://www.supercircuits.conC210. The camera and its
wires were introduced through the central channel bgloueingPDMS into that space
PDMS and Ecoflex bond together after curing48rh at 24 @ithout affecting the

functioning of the camera.

Cod. Excluding labor and capital expenseg estimatedhe cost for making any of the
tentacles described in this communicatiomeless than $10. The estimated cost of the
molded material is less than $2.0 (<20g at $0.10/g for silibased materialsY.he

estimated cost for printing the reusable 3D mold used to fabricate the tentacles is less than

$6.0 (199 of ABS at $0.30/g for thenaterial used foBD prining).
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i) insert cannula

Figure S4.Procedure followed to iest thetubing into a sofEcoflexPDMS actuator.

a) 1.65mm thick cannula. b) Polyethylene tubing with an outer diameter oftinG2

c) Ecoflex slab simulating the wall of the actuator that is going to be connected to the gas
source by the tubing. The insertiohtlee tubing requireperforation of theslastomeric wall

of the actuator with the cannula, to introduce the tubing through the Ecoflex, and to remove

the cannula.
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Figure S5.Connection to the external gas souseComponents used to pressurize the
pneumatic actuators with a-®0L syringe (top). Final connection (bottom). b) Elements used
to pressurize the actuators with a compressed gas bottle (top). Elements after being connected

(bottom).
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Finite Analysis Simuations. We simulated the actuation of a pneumatic soft tentacle using
the finite element software ABAQUSVe used a 3D model of the tentacle where pressure is
added in one of the pneumatic channels as the loddirmgder to capture the process of the
snapthrough instabilitythe Riks method is used in the simulati®nSince the expansion and
bending of the pneumatic channels initiates at the fre¢vamere the critical condition of the
instability is always first satisfied due to the bourydzonstraint) and steadifyropagatse

along the tentacle, waalculatedhe curvature of the bending simulatiogly a length of

25mm (including 5mm of the sealing sectipiVe used elements C3D20H for the vicinity of

the pressurized pneumatic chanmeld elements C3D20RH for the rest of the m&el.
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149 —— Theory, Arruda-Boyce material,
1 p=0.03MPa, Ajjm,=3.9

o Experiment

Figure S6.Stressstretch relation oEcoflex under uniaxial tension te&ixperimental data is
shown as empty dots whitke fitting by the ArrudeéBoyce models shown a a solid lind?
Based on this fitting, @ modeled Ecoflex as an incompressible materil shear modulus

G= 0.03 MP33X. and o
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Figure S7.Process of the propagation of the sttaugh instability and the bending of the
tentacle. The color represents the value of the von Mises atinessthe micropneumatic
channel is pressurized above atmospheric pressur@with mbar, =149 mbar,

Pu= Pwv=231mbar(before and after the sndiprough instability. These four increrants of

pressureorrespond to the four dots in Figure 2D.
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Figure S8. Threedimensional motion of a tentaaba pressurization of its pneumatic
channels. a), b) Channtl c), d) Channe?. e), f) ChanneB. R=75mbar, R=130mbar, and

Pu=270mbar(all pressures are values above atmospheric)

12















