YAKUGAKU ZASSHI 130(8) 1085—1091 (2010) © 2010 The Pharmaceutical Society of Japan

—Note—

RKEAHHIR LT —OEVCEMALLDIA -/ FRCHT D0y TRIOMEREHE

WIAEEN, @ giARS S, * fEi 2, < NaHER, «
MR AT, ¢ HEE T, ¢ KR, 0 (R RIRD

Adhesion Loss of Syrups in a Metering Glass Which Consists
of a Low Surface Free Energy Material

Yoshihisa YAMAMOTO,? Toyofumi SUZUKI,*? Kaname HASHIZAKI,© Masao OGURA,¢
Yukiko UMEDA,“ Shinji HIDAKA,¢ Toshiro FUKAMI,? and Kazuo TOMONO?
eSakuragi Pharmacy, QOL Kanto Co. Ltd., 3-9-29 Sakuragi, Wakaba-ku, Chiba 264-0028, Japan, "Research
Unit of Pharmaceutics, ‘Research Unit of Physical Chemistry, School of Pharmacy, Nihon University,
7-7-1 Narashinodai, Funabashi, Chiba 274-8555, Japan, “Department of Pharmacy, Nihon University
Nerima-Hikarigaoka Hospital, Nihon University School of Medicine, 2—11-1 Hikarigaoka,
Nerima-ku, Tokyo 179-0072, Japan, and ¢The Pharmacist Education Center, School of
Pharmacy, Nihon University, 7-7-1 Narashinodai, Funabashi, Chiba 274-8555, Japan

(Received March 2, 2010; Accepted April 23, 2010)

We previously reported a strong positive correlation between syrup viscosity and the rate of syrup loss due to adhe-

sion to a glass metering device. In this study, we examined differences in the surface free energies of metering devices
made of different polymeric materials, since reducing adhesion loss to metering devices could improve the efficiency of
drug preparation involving highly viscous syrups. Among metering devices made of glass only, glass with a silicone coat-
ing (SLC), polypropylene (PP), and polymethylpentene (PMP) the surface free energy of the glass-only metering
device was the highest (49.2 mN/m) . The adhesion loss obtained for highly viscous syrups in the PP and PMP metering
devices was significantly lower than that of the glass metering device. Measurements of syrup contact angles suggested
that in metering devices made of PP and PMP, which have low surface free energies, a decrease in the spreading wetting
of syrups was a factor in reducing the rate of adhesion loss. Thus irrespective of the syrup viscosity being measured,
metering devices produced from materials with low surface free energies can reduce the time required to prepare
prescriptions without compromising the accuracy of drug preparation.
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Fig. 1. Tests Measuring the Adhesion Loss of Syrups to Metering Devices

Using Method A to clarify the differences between samples, a metering device containing sample was placed horizontally at a constant speed over approximately
1 sec (the opening plane of the metering device was positioned vertically), and this position was maintained for 10 sec. Using Method B to mimic actual drug prepa-
ration, a metering device containing sample was positioned horizontally for 10 sec and then tilted 45° for further 5 sec.
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Fig. 3. Syrup Drops Placed on Metering Device Fragments and Their Contact Angles

Each value represents the mean+S.D. (n=3-6).
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Methods A and B follow those in Fig. 1. Each column represents the mean+S.D. (n=3). **p<{0.01 vs. the glass metering device.
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(n=10). **p<0.01 vs. the glass metering device.
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