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INTRODUCTION: Wearable devices are of 

paramount importance in human healthcare, 

including real-time sensing of sweat, articular 

thermotherapy, drug delivery, human motion 

monitor, self-powered biomedical systems, and 

piezoelectric nanogenerators. Generally, those 

devices are fixed with the skin via wrist-bands, 

wearable straps, and acrylic tapes. However, bands 

and straps difficultly make closely conformal 

contact with the skin surface, and conventional 

acrylic tapes often result in red spots and pain 

during adhesive removal, especially for the elderly 

and children. It is strongly demanded to develop 

skin-friendly adhesives with controlled adhesion for 

the wearable devices. 

METHODS: Herein, we report a skin adhesive 

patch of polydimethylsiloxane (SAP) with 

controlled adhesion by merely tuning polymer chain 

mobility, without any elaborate micro/nano surface 

structure. We also demonstrate that SAP can act as 

a skin-friendly fixer to adhere wearable strain 

sensor. 

 

Fig. 1: Design of skin adhesive patches of PDMS 

(SAPs) by regulating the polymer chain mobility. 

(a, d) Uncross-linked PDMS adhesive liquid with 

free chains can spread on the substrate because of 

its high mobility. (b, e) Low cross-linked PDMS 

with free chains and dangling chains can tightly 

adhere to the surface. (c, f) Highly cross-linked 

PDMS can be easily peeled off from the substrate 

because of its less free chains and dangling chains. 

Note that the PDMS was dyed red to make the 

interface clear. 

RESULTS: Surface adhesion of SAP strongly 

depends on the proportion of polymer chains with 

different mobility. Free chains and dangling chains 

with high mobility facilitate surface adhesion. Low 

cross-linked PDMS with more free chains and 

dangling chains shows higher surface adhesion than 

highly cross-linked PDMS with less free chains and 

dangling chains. We reveal that the skin adhesion 

strongly depends on the proportion of polymer 

chains, including free chains, dangling chains, and 

cross-linking chains, as shown in Figure 1. 

DISCUSSION & CONCLUSIONS: We develop a 

molecule mobility-based strategy to prepare skin-

friendly adhesive patch with controlled adhesion 

towards potential wearable applications. The 

controlled skin adhesion of SAP is independent on 

any surface structure and the skin-friendly SAP has 

been successfully applied to fix wearable sensors to 

monitor human pulse. It is anticipated that the SAP 

can facilitate the development of epidermal 

electronics and biomedical adhesive. This strategy 

based on molecular mobility will provide a general 

principle to regulate surface adhesion and design 

adhesive patches based on current materials, such as 

hydrogel, elastomer and so on. 

REFERENCES: 1 Zhen Gu, Xizi Wan, Shutao 

Wang, et al (2019) ACS applied materials & 

interfaces 11: 1496-1502. 2 Zhen Gu, Shutao Wang, 

et al (2016) Advanced Science 54:618-627. 3 Zhen 

Gu, Xingyou Tian, et al (2014) Soft Matter 10: 

6087-6095.  

ACKNOWLEDGEMENTS: This research is 

supported by the National Program for Special 

Support of Eminent Professionals. 


