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A tacrolimus injection is an immunosuppressant which is administered by an intravenous in-
jection of drip infusion over a period from 4~24 hours. We herein investigated the factors ef-
fecting the loss of tacrolimus from the intravenous solution, and leaching di-2-ethylhexyl phtalate
(DEHP, specified environmental estrogen) from the administration tube into the intravenous solu-
tion. The concentrations of tacrolimus and DEHP were measured by high-performance liquid
chromatography (HPLC). The factors effecting the loss of tacrolimus from intravenous solutions
were thus found to be the length and the inside diameter of the administration apparatus, the
concentration of the tacrolimus solution and the drip rate of the solution. When the tacrolimus
solution passed through an administration tube consisting of polyvinyl chloride (PVC) measuring
100 cm in length at a flow rate of 5.0 mL/h and an initial concentration 50 ;2g/mL, the concen-
tration of tacrolimus decreased to about 76% and 12 ug/mL of DEHP leaked into the solution
per hour. On the other hand, when using polyethylene or polyolefin tubes, the amount of
tacrolimus did not decrease and no DEHP leaked into the solution. Therefore, when tacrolimus is
administered in travenously in a solution from, PVC administation tubes should not be used.
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Fig. 1. The Relation between the Amount of
Tacrolimus Sorbed by the Administration
Tube and Time in the Injection Diluted
with Distilled Water at 30°C
The initial concentration of Tacrolimus :
20.0 ;zg/mL
The concentration of HCO 60 : 0.385 mg/
mL
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Table 1. The Preparation of Prograf® Injection

(mL)

ingredient content
Tacrolimus hydrate 5.1 mg
(as Tacrolimus) (5 mg)
Polyoxyethylated castor oil 60

200 mg

(HCO 60)
Anhydrous ethanol about 0.6 g

Concentration of HCO60 (mg/mi)

Fig. 2. The Effect of the Concentration of HCO
60 on the Amount of Tacrolimus Sorbed
to the Administration Tube at 30°C
The  equilibrium
tacrolimus is 15 yzg/mL
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Concentration : 50 g/mL UV IR A~ 2 F LA DEHP D Zh 5 & —F L 7=
Drip rate : 5.0 mL/h o I
Administration tube : polyvinyl chloride CER L DHERL T
Length : 100 cm 4. WTEREICLSHEE
Inside diameter : 2.1 mm Roa) L ZAFGKRERY, 8EF L —TDE

Intravenous fluid : isotonic sodium chlo-
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Fig. 4. The Time Course of the Concentration
of DEHP after Tacrolimus Inj. Passage Fig. 5.

The Effect of the Length on the Percent-
through the Administration Tube

age of the Tacrolimus Remaining after
Concentration : 50 ug/mL Passage through the Administration Tube

Drip rate : 5.0 mL/h Concentration : 50 zg/mL
Administration tube : polyvinyl chloride Drip rate : 5.0 mL/h

Length : 100 cm

Inside diameter : 2.1 mm

Intravenous fluid : isotonic sodium chlo-
ride sol.

Inside diameter : 2.1 mm

Administration tube : polyvinyl chloride
Intravenous fluid : isotonic sodium chlo-
ride sol.
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The Effect of the Inside Diameter on the
Percentage of the Tacrolimus Remaining
after Passage through the Administration
Tube

Concentration : 50 «g/mL

Length : 100 cm

Drip rate : 5.0 mL/h

Administration tube : polyvinyl chloride
Intravenous fluid : isotonic sodium chlo-
ride sol.
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Fig.7.
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The Effect of the Drip Rate on the Per-
centage of the Tacrolimus Remaining af-
ter Passage through the Administration
Tube

Concentration : 50 yzg/mL

Length : 100 cm

Inside diameter : 2.1 mm

Administration tube : polyvinyl chloride
Intravenous fluid : isotonic sodium chlo-
ride sol.

o

IR LDBIFE, NENKEL BBIEE, &5
12, RSB BBIEER2 0 ) L ZADERICF
HIIRMU ., ZThenZens, 220 42
DOWE I "HATR R S 720 OTEGHE & ik
F a2 — T L OFEMIEH"T LB ABRICS B L
MR XN,

RIZE o0 ) b ZTEGHEDOPRIE L TR & DY
fRa WE L 7 (Fig. 8). Fig. 812434 & 512,
(EGHERDURIE ARG L IR AERIIRMIL /2. Fig. 2
i, CT-EE IS 550 T HCO600D 18 00 B9 Iz {1
WE 70 LZADWRERPMDPTEI L ERL T
2, T FEBRICENTE Zh e W U ED &
nr-.

Fig. 9 128 F o — TOME LI (F £ DR %
AT, PVCElF 5 — 7 CRERIKTARZIL &
725, PE®, PO WOEK L v F TIEHRMC Ml
ool £/ ZThsDF 12— 7k
DEHP # & F &7, TORME B oI
Moz,

(%) Concentration
100
g’ W
c 80
‘T
E o0
4 (e®):50ug/ml
g 907 (a): 100pg/mi
[
g 20
-
I T T T T T I 1
0 1 2 3 4 5 6 7 8
Time (h)
Fig.8. The Effect of the Concentration on the

Percentage of the Tacrolimus Remaining
after Passage through the Administration
Tube

Length : 100 cm

Drip rate : 5.0 mL/h

Inside diameter : 2.1 mm

Administration tube : polyvinyl chloride
Intravenous fluid : isotonic sodium chlo-
ride sol.
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Fig.9. The Effect of the Materials on the Per-
centage of the Tacrolimus Remaining af-
ter Passage through the Administration
Tube
Concentration : 50 zg/mL
Drip rate : 5.0 mL/h
Length : 100 cm
Inside diameter : 1.5 mm
Intravenous fluid : isotonic sodium chlo-
ride sol.
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