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We firstly perforated the aligned, electrospun PLGA membrane by a
picosecond laser and then combined it with compressed collagen to form a
hybrid construct. Thus the three membranes adhered more tightly by the
permeation of collagen gel into the holes. This result was demonstrated by
shear strength test. We established one model shown in Fig. 1, a) is the control
group, the hybrid construct is consist of two PC collagen mats (red arrow) and
one PLGA electrospun membrane (yellow star) without holes; b) is the
experimental group, the PLGA membrane was firstly perforated by picosecond
laser and then combined by two PC collagen gels and the compression process
will allow the collagen gels to permeate into holes (green arrow); c) is the
perspective image of b), we can see the through-holes on the electrospun
membrane and d) shows the test method, we use the INSTRON tensile machine
to put force on both side of the PC collagen and when the construct is broken,
the force F will be the maximum tensile force or shear strength the construct
can bear. Fig. 2 is the histogram image of maximum shear strength of the two
construct a) and b). We can find out that the shear strength which the construct
with perforated holes can bear is much larger than that without holes. Thus we
can conclude that the three membranes will adhere more tightly by the
permeation of collagen gel into the holes.
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Fig. 1. The test model, a) is the control group, the hybrid construct is consist of two
PC collagen mats (red arrow) and one PLGA electrospun membrane (yellow star)
without holes; b) is the experimental group, the PLGA membrane was firstly perforated
by picosecond laser and then combined by two PC collagen gels and the compression
process will allow the collagen gels to permeate into holes (green arrow); c) is the
perspective image of b) and d) is the test method, with force F exerting on both side of
the PC collagen.
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Fig. 2. The histogram image of maximum shear strength of the two construct a) and
b) in Fig. 1. Data represent means +SD (**p < 0.01)



