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We evaluated the disposition kinetics of taxanes, an antitumor agent after the intraperitoneal administration in
nine patients with peritoneal tumors. The intraperitoneal concentrations of docetaxel or paclitaxel decreased
slowly following the i.p. infusion administration of either docetaxel (60-80mg/day) or paclitaxel (120~180mg/
day) over a 1-hour period in patients. There was no difference in the concentration-time courses between both
drugs in each patient, and the elimination half-time was about 8hr. The area under the intraperitoneal
concentration-time curve (AUCp) of paclitaxel relative to the dose was about 3-times larger than that of do-
cetaxel. On the other hand, the permeability of these drugs from the peritoneal cavity into the systemic circula-
tion was extremely small. The plasma concentrations and the AUCs of both drugs showed large individual vari-
ations among the patients. The ratios of AUCs/AUCp of docetaxel and paclitaxel relative to the dose were 7.1
X107% and 3.8X 107%, respectively. The permeability of paclitaxel was only about 1/20 that of docetaxel.

Keywords — taxanes, docetaxel, paclitaxel, peritoneal tumor, intraperitoneal administration, disposition
kinetics
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Table 1. Patient Characteristics.

Patient Age * Sex _Hight * Wt  Gastrectomy Drug (i.p.) Dose (mg) Received Before i.p. Afteri.p.
no. cm, kg weekly findings _ cytodiognosis  findings  cytodiognosis
A 49°F 158, 46 (+) docetaxel 60 2 Pl classV _ negative
B 79°M 155, 64 (+) docetaxel 60 4 - classV - negative
c 43'M 173, 53 (+) docetaxel 60 4 Pl negative - —
D 39'M 165, 59 (=) docetaxel 80 8 P class V PO negative
E 69°F 141,47 (-) docetaxel 80 4 Pl classV - negative
F 30°M 181, 88 (-) docetaxel 80 4 P1 negative PO negative
G 39°M 171,56 -) paclitaxel 120,180 5 P1 negative PO negative
H 76'M 161,55 (=) paclitaxel 120, 180 - - — -
1 72°F 153,47 -) paclitaxel 120, 180 8 P1 class V P1 negative
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Fig.1. Intraperitoneal (O) and Plasma (@) Concentration-time Courses of Do-
cetaxel after an i.p. Infusion Administration of Docetaxel (60 (a) or 80(b)
mg/body ) over 1 hr in Patients with Peritoneal Tumor.

Each point and bar represents the mean + S.E. of three patients.
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Fig. 2. Intraperitoneal (O) and Plasma (@) Concentration-time Courses of Paclitaxel
after an i.p. Infusion Administration of Paclitaxel (120 (a) or 180(b) mg/body)
over 1 hr in Patients with Peritoneal Tumor.

Each point and bar represents the mean = S.E. of 1-3 (a) or 2-3 patients (b).

Table 2. Pharmacokinetic Parameters in the Peritoneal Cavity after an i.p. Infusion
Administration of Docetaxel and Paclitaxel.

Dose ty (hr) Vd, (L) CLp (L/hr) AUC, (mg hr/L)
Docetaxel 60mg  9.57 +1.96 2.31+0.21 0.190 +0.058 370 + 87
80mg 7.86+1.13 3.92+0.70 0.346 + 0.036 238+24
Paclitaxel 120mg  7.65 + 0.38 1.08 +0.16 0.100 + 0.021 1298 + 238
180mg  7.57 £0.67 0.90£0.11 0.0818 +0.0046 2214 + 128

Each value represents the mean=S.E. of three patients.
The value of AUC was calculated from O to 25 hr including the period of the infusion administration.
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Table 3. Pharmacokinetic Parameters in the Plasma after an i.p. Infusion Admini-

stration of Docetaxel and Paclitaxel.

Dose ty (hr) Vd, (L) CL (L/hr) AUC, (mg -hr/L)
Docetaxel 60 mg 38.1£21.5 500 + 14 169 + 7.8 6.65 +3.75
80 mg 11.3+£2.6 648 + 102 525+225 2.27 £ 0.65
Paclitaxel 120 mg 252 +135 2431+ 441 664 + 369 257+143
180 mg 163+ 134 2205 + 780 422 +270 1.30 £ 0.86

Each value represents the mean=+S.E. of three patients.
The value of AUC was calculated from 0 to 25 hr including the period of the infusion administration.
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b) Paclitaxel
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Fig.3. The Values of AUC of Intraperitoneal (open column) and Plasma (closed column)
of Docetaxel (a) and Paclitaxel (b) from 0 to 25 hr Including the Period of the Infu-
sion Administration for the Patients. The patients were administered and i.p. infu-
sion administration of docetaxel (60 or 80 mg/body) or paclitaxel (120 or 180mg/

body) over 1 hr.

Each value in parenthesis shows the ratio of AUCs/. AUCp relative to the dose.
*AUC from 0 to 7 hr including the period of the infusion administration. Patients
A, B, C: before the laparotomy (ventrotomy), other patients : after the laparotomy

(ventrotomy)
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An improvement in the utilization of medical devices and instruments is important in order to prevent medi-
cal accidents from a viewpoint of human engineering. However, it is much important to prevent any operations
of health care practitioners which may cause such accidents. In this study, we evaluated the risk involved with
the injection of drugs in order to prevent medical accidents by the misuse of medical devices.

First, a risk evaluation was performed. Next, the administration of drugs by 5 nurses and pharmacists was re-
corded by VTR in order to analyze the administration and length of time required. In addition, the ampule
method was compared with the pre-filled syringe (PFS) method. Regarding the risk evaluation, the patient risk
and worker risk related to the PFS method was respectively about 1/4 lower and about 1/3 lower than with the
ampule method. Regarding the administration time, a 60% decrease in the administration time was observed for
pharmacists but for nurses the decrease was slight.

The PFS method was thus found to be clearly more effective than the ampule method for the prevention of
medical accidents, related to human error. However, risk associated with human error cannot be completely re-
moved even when using the PFS method. Problems still remain regarding mix-ups with drugs, injuries suffered
by health care practitioners, and bacteria contamination due to inadvertent needle stabs.

In conclusion, the PFS method had excellent results regarding administration efficiency and safety, while it
increased the amount of the medical wastes.
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