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Injectable Sustained Release Gel as a Local Drug Delivery for Periodontal Diseases

Ki-jun Kim and Young-hee Shin”
College of Pharmacy, Kyungsung University, Busan 48434, Korea

Abstract — The purpose of this study was the development of sustained-release lyogel of chlorhexidine in the treatment
of periodontal diseases. A sustained-release chlorhexidine lyogel (CHX-G) was formulated, based on Eudragit® (1~3%),
polyvinyl pyrrolidone (PVP) (0~10%), triacetin (20~40%), hydroxy ethyl cellulose (HEC) (1%) and glycerin. I vitro studies
were performed to determine the release rate of chlorhexidine from CHX-Gs using dialysis tube. Our results suggest that
the release rate of chlorhexidine from lyogel could be controlled by changing the lyogel compositions.
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Table I - Compositions of lyogel

Composition (w/w %)

Eudragit (RS PO) 1~3
Poly vinylpyrrolidone 0~10
Triacetin 20~40
Chlorhexidine 0.5
Hydroxyethyl cellulose 1
Glycerin qQ.s
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Table II - Composition of artificial saliva

Composition (g/l)

NaCl 0.584
NaHPO, 0.340
KH,PO, 0.340
KHCO, 1.500
MgCl, 0.014
CaCl, 0.166
Citric acid 0.029
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Fig. 1 - HPLC chromatogram of chlorhexidine and methyl paraben
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Table III - Intra-day and inter-day precision and accuracy data for the HPLC analysis of chlorhexdine

Conc. Precision (CV%) Accuracy (%, Mean=S.D.)
(ng/ml) Intra-day (n=5) Inter-day (n=5) Intra-day (n=5) Inter-day (n=>5)

1 2.49 5.04 87.69+2.18 90.97+4.59

2 1.18 1.77 94.48+1.11 93.76+1.66

5 0.42 421 97.17+0.41 101.21+4.26

10 0.59 2.23 99.08+0.58 101.05+2.26

20 0.51 1.20 98.41+0.51 99.57+1.20
50 1.39 1.04 101.00+1.40 102.03+1.06
100 0.11 0.69 99.45+0.11 99.83+0.69
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Fig. 2 — Release profiles of chlorhexidine from lyogel containing various PVP concentrations. Key, 4: 0%, B: 5%, A: 10%. Each data
represents mean=S.D. n=3. (A) lyogel (Eudragit® 1%, triacetin 30%), (B) lyogel (Eudragit® 2%, triacetin 30%), (C) lyogel (Eudragit®
3%, triacetin 30%).
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Fig. 3 — Release profiles of chlorhexidine from lyogel (PVP 0%, triacetin 30%) containing various Eudragit® concentrations. Key, 4: 1%, H:
2%, A : 3%. Each data represents mean=S.D. n=3. (A) lyogel (PVP 0%, triacetin 30%), (B) lyogel (PVP 5%, triacetin 30%), (C) lyogel
(PVP 10%, triacetin 30%).
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Fig. 4 — Release profiles of chlorhexidine from lyogel (Eudragit® 2%, PVP 0%) containing various triacetin concentrations. Key, 4: 20%, H:
30%, A: 40%. Each data represents mean=+S.D. n=3. (A) lyogel (Eudragit® 2%, PVP 0%), (B) lyogel (Eudragit® 2%, PVP 5%), (C)
lyogel (Eudragit® 2%, PVP 10%).
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