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Abstract

Purpose To develop a drug-delivery system for the pro-
longed retention of intraperitoneally (i.p.) administered
cisplatin (CDDP) to deliver intraperitoneal chemotherapy
against peritoneal carcinomatosis effectively.

Methods CDDP was encapsulated inside an in situ cross-
linkable hyaluronic acid (HA)-based hydrogel. The gela-
tion and degradation kinetics of the hydrogel and the
release kinetics of CDDP were investigated in vitro, and
the antitumor effect was investigated in a mouse mode] of
peritoneal dissemination of human gastric cancer.

Results The gelation time varied according to the con-
centration of two polymers: HA-adipic dihydrazide and
HA-aldehyde. CDDP was released from the hydrogel for
more than 4 days. A cell proliferation assay showed that
the polymers themselves were not cytotoxic toward
MKN45P, a human gastric cancer cell line. By mixing the
two polymers in the peritoneum, in situ gelation was
achieved. The weight of peritoneal nodules decreased in
the hydrogel-conjugated CDDP group, whereas no signif-
icant antitumor effect was observed in the free CDDP

group.
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Conclusions In situ cross-linkable HA hydrogels repre-
sent a promising biomaterial to prolong the retention and
sustain the release of intraperitoneally administered CDDP
in the peritoneal cavity and to enhance its antitumor effects
against peritoneal dissemination.
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Introduction

Peritoneal dissemination is the most frequent form of
metastasis and recurrence in patients with gastric cancer
[1]. Despite major advances in systemic chemotherapy for
gastric cancer, the prognosis of patients with peritoneal
dissemination is extremely poor [2, 3] because of the
limited delivery of systemic drugs to the peritoneal cavity
[4]. However, intraperitoneal chemotherapy is targeted at
peritoneal dissemination and is expected to be a break-
through in the treatment of gastric cancer [5, 6] and ovarian
cancer [7-10].

Cisplatin (CDDP) is one of the most widely used anti-
cancer drugs; effective against various cancers, including
gastric cancer [2]. However, intraperitoneal chemotherapy
with CDDP is limited because it is immediately absorbed
from the peritoneum before being exposed to disseminated
nodules due to its low molecular weight and water solu-
bility. Therefore, the ratio of area under the concentration—
time curve (AUC) of peritoneum/plasma is lower than that
of many other chemotherapeutic agents, making it less
effective than other drugs [11-13]. Notwithstanding, the
remarkable antitumor activity of CDDP in systemic che-
motherapy against several cancers has prompted physicians
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