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Abstract

Objective

Experimental

- To synthesize the biocompatible waterborne polyurethanes (B-WPUs) through two-step processing 

- To evaluate the castor oil effect on the mechanical properties of B-WPUs

- To investigate adhesion properties and the enzymatic biodegradability on the surface of collagen

Waterborne polyurethanes(WPU) based on castor oil were successfully prepared using polycaprolactone diol(PCL), castor oil(CO) and 4,4’-methylene

dicyclohexyl diisocyanate(H12MDI) as soft segment part, dimethylolbutanoic acid (DMBA) as emulsifier, and trimethylamine(TEA) as neutralizer based

on different molecular weight of prepolymer. The various properties such as mechanical strength and surface reforming were evaluated using UTM,

contact angle, FE-SEM based on the different molecular weight of polyol. Waterborne polyurethanes based on castor oil could be considered as a

promising candidate to be applied the various adhesion fields.

Conclusion

● A molecular weight series of Castor oil-based B-WPU were successfully controlled

● Mechanical properties can be adjusted to suit particular wound closure

Results

Formulation

(unit:mol)

Mpre Series
Soft segment Ionic group Castor Oil

TEA
PCL(530) H12MDI DMBA H12MDI Castor Oil H12MDI

#1
3000

WPU-3 0.0293 0.0393 0.0101 0.0101 - - 0.0101 

#2 WPU-3C 0.0293 0.0393 0.0101 0.0101 0.0050 0.0050 0.0101 

#3
6000

WPU-6 0.0310 0.0360 0.0101 0.0101 - - 0.0101 

#4 WPU-6C 0.0310 0.0360 0.0101 0.0101 0.0025 0.0025 0.0101 

#5
10000

WPU-10 0.0316 0.0346 0.0101 0.0101 - - 0.0101 

#6 WPU-10C 0.0316 0.0346 0.0101 0.0101 0.0015 0.0015 0.0101 

#7
30000

WPU-30 0.0323 0.0333 0.0101 0.0101 - - 0.0101 

#8 WPU-30C 0.0323 0.0333 0.0101 0.0101 0.0005 0.0005 0.0101 

Solid:30g, Ionic group:5wt%

This work was supported by the National Research Foundation of Korea(NRF) (No. NRF-2016R1D1A1B03933778)

Acknowledgement

Polycaprolactone diol

(Mw=2000)

H12MDI

+

DMBA

H12MDI

Triethylamine

(neutralizer)

NCO-terminated Prepolymer

(Mpre)

Water

Waterborne Polyurethane Dispersion

Scheme 1 Scheme 2

H12MDI
Castor Oil

Triethylamine

(neutralizer)

Water

Waterborne Polyurethane Dispersion

NCO-terminated Crosslinked Prepolymer

NCO-terminated Prepolymer

(Mpre)

Mechanical property of WPUs

0 200 400 600 800 1000 1200

0

10

20

30

40

50

60

70

80

 

 

S
tr

es
s 

(M
P

a
)

Strain (%)

 3-530

 3-2000

 3-530C

 3-2000C

 6-530

 6-2000

 6-530C

 6-2000C

Contact Angle Test of WPUs FE-SEM image of WPUs


