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Preparation and Property Characterization of Sodium Hyaluronate Soluble Microneedles
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Abstract: Objective To investigate the preparation method

characterization. Methods SH microneedles were prepared

of sodium hyaluronate

(SH) microneedles and its property

by polydimethylsiloxane (PDMS) microneedle mold. Through the

centrifugal injection mold and constant temperature drying, the SH with appropriate molecular weight was selected and the best

preparation process was optimized according to the filling integrity and formability of microneedle tips and the smoothness of the

base. The mechanical properties of microneedles were tested by sealing membrane puncture test, and the prepared blank
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microneedles were selected for the dissolution test in mice to test the solubility in vivo. Results The microneedle was prepared
with 10% SH [relative molecular weight(M,) was in the range of 200000 —400000] as the needles matrix,10%SH (M, was in the range
of 10000 — 100 000) as the basal matrix, centrifugation at 4 °C for 30 s (the rotation rate was 4 200 r/ min) with three times,

constant temperature drying at 40 °C for 2.0 h,the prepared microneedle base was smooth and the needle shape was intact. The

microneedle could be completely dissolved within 10 min after inserting into the mouse skin. Conclusion The preparation method

of SH microneedle is feasible,the process flow is simple,and the property of SH microneedle is good.
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Tab.1 Screening of microneedle matrix and centrifugal conditions
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Tab.2 Screening of basal matrix and drying conditions
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BAAT B3R K
E1 AREERERTE2. 0h/FSHAEHENE
A.The front image of the microneedle with basal matrix of 10%SH (M, is in the range of 200 000 — 400 000) and drying for 2.0 h before it is
removed from the mold B, - B,. The side image and partial enlargement image of the microneedle with basal matrix of 10%SH (M, is in the range
of 200 000 — 400 000) and drying for 2.0 h before it is removed from the mold C, - C,. The front image and partial enlargement image of the
microneedle with basal matrix of 10%SH (M, is in the range of 10 000-100 000) and drying for 2.0 h
Fig.1 Horizontal images of SH microneedles with different basal matrixs after drying for 2.0 h
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A. Front image B. Optical microscope image C. Scanning electron microscope image

Fig.2 Visual morphology of SH microneedles
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A. Backside image and partial enlargement image of the parafilm (microneedles on the parafilm has not been removed)

B. Front image of the parafilm (microneedles on the parafilm has been removed)

Fig.3 Results of the puncture test of SH microneedle parafilm
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A. Microneedles pierced the abdominal skin of the mouse B —E. Dissolution state of microneedles at 1,3,5 and 10 min after penetrating into

mouse skin

Fig.4 Results of the in vivo dissolution test of SH microneedles
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