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[Abstract] Ecoflex is a commercial designation for elastomers developed based on the principles of environmental
sustainability and flexibility. Various manufacturers offer different types of Ecoflex products with distinct compositions
and functions. Among these, the platinum-catalyzed silicone rubber Ecoflex series has demonstrated considerable appli-
cability in various fields of oral medicine due to its excellent flexibility, biocompatibility, stability across a wide tem-
perature range, and tunable mechanical properties. In tissue engineering, it can simulate the mechanical behavior of
oral mucosa, and is used in cleft lip surgical training models and preoperative evaluation for temporal bone defect recon-
struction. In the field of wearable devices, leveraging its encapsulation protection and flexible characteristics, highly
sensitive sensors constructed from Ecoflex can monitor signals such as oral bite force and masticatory muscle activity,

thereby aiding in the diagnosis of temporomandibular joint disorders and postoperative evaluation of cleft lip and palate.
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Moreover, when combined with bio-waste materials, it promotes the functionalization and sustainability of oral wearable
devices. In drug delivery systems, its conformability and controlled-release capability address challenges in localized
oral drug administration. Designs such as flexible microneedles and temperature-responsive composite systems provide
precise solutions for treating periodontitis and oral ulcers. In minimally invasive surgical instruments, its softness en-
ables the development of soft robots and magnetically controlled microfluidic valves, enhancing surgical safety and pre-
cision. In the field of oral rehabilitation, Ecoflex soft liner materials, inspired by the suction cup structure of octopus
tentacles, improve denture retention. Their low modulus reduces mucosal irritation, ensuring both comfort and durabil-
ity. Although Ecoflex shows great potential in biomedical applications, it still faces certain challenges, particularly re-
garding long-term stability after implantation, mechanical fatigue resistance, and microbial colonization, which require

further investigation. In the future, with advancements in 3D printing technology, Ecoflex is expected to achieve more

precise clinical translation across multiple fields and drive innovation in intelligent biomaterials.

[Key words] Ecoflex; silicone elastomer; functional modification; tissue engineering; wearable devices;

drug delivery system; minimally invasive surgical instruments;
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Table 1

Basic characteristics of Ecoflex silicone elastomers

Characteristics

Description

Biocompatibility

Mechanical properties
Rheological properties
Chemical stability
Processing flexibility
Transparency

Thermal stability

Properties of different grades

Surface modification function

Complies with the ISO 10993-10 standard

High elasticity, low modulus, high tensile strength

Low viscosity, high reproducibility, large deformability

Chemically inert, no reaction with most chemical substances

Can be cast, injected, 3D printed; can be compounded with other materials to form composite materials
Low transparency (light transmittance < 7%)

Wide operating temperature range ( — 50 °C to 250 °C)

Mechanical properties increase with the rise of Shore hardness

Surface functionalization can be achieved through ionization, plasma, laser treatment and other methods

R 2 Ecoflex F I REM L 194 E B B2 5L

Table 2 Specific material parameters for the Ecoflex series of silicone rubbers

Ecoflex Series 00-10 00-20 00-30 00-35 00-50 5
Working time 30 min 30 min 45 min 2.5 min 18 min 1 min
Curing time 4h 4h 4h 5 min 3h 5 min
Elongation at break 800% 845% 900% 900% 980% 1 000%
Mixed viscosity 14 000 cps 3000 cps 3 000 cps 3 500 cps 8 000 cps 13 000 cps
Shore hardness 00 - 10 00 - 20 00 - 30 00 - 35 00 - 50 S5A
Tensile strength 120 psi 160 psi 200 psi 200 psi 315 psi 350 psi
Shrinkage rate < 0.001% < 0.001% < 0.001% <0.001% <0.001% <0.001%

Parameters of 00-10, 00-20, 00-30, 00-35, 00-50 were from reference 2"’

1.2 Ecoflex 7 8844 B P 5wk
Ecoflex 1E i — Fh 4% 0> i 43 & PDMS (1) 41 f# 1k

I Ak A AL P A, 1 45 4 TP Y Si-0-Si = i
R R A0 56 T > Gk 4 ) ) BRI AL AR BE , 0
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* Regulating crosslinking density

AN SR R A DR SR AT e vk (5 1) .

* Compositing stimuli-responsive

¢ Incorporating reinforcing fillers 6\ec‘(\“‘ | AC/I/@,). materials
¢ Adding plasticizers/diluents . &)&Qo e{{\e% re%o’) /%0&/ . + Introducing photosensitive/
;Q§ Q@Q &’1;@ ,3@ photocrosslinkablecomponents
S %i%) @ * Loading stimuli-responsive

l Ecoflex functional

modification strategies

* Surface activation/oxidation
* Surface grafting/coating
* Topological structure design

nanocarriers

* Conductive composite materials
& ¢ Thermally conductive/dielectric
composite materials

* Optical functionalization

Figure 1 Ecoflex target-oriented functional modification strategies
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Figure 2 The application potential of Ecoflex silicone elastomers in the field of stomatology
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