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Preparation and gastrointestinal absorption kinetics of tacrolimus solid disper-
sion
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Abstract To prepare tacrolimus solid dispersion to increase the solubility and bioavailability of tacroli-
mus. Tacrolimus solid dispersions were prepared by different water-soluble carriers, which were evaluated by in
vitro drug dissolutions to select the optimal formulation. The optimal tacrolimus solid dispersion was evaluated by
scanning electron microscopy ( SEM), X-ray diffraction (XRD) and differential scanning calorimetry ( DSC), and
its gastrointestinal absorption kinetics was studied in rats. The results showed that tacrolimus solid dispersion with
HPMC E3 as carrier had the fastest dissolution rate. SEM, XRD and DSC studies indicated that tacrolimus was
distributed within the carrier HPMC E3 in amorphous form. Gastrointestinal absorption experiments in rats demon-
strated that the optimal formulation remarkably increased oral absorption of tacrolimus. These results demonstrate
that a novel tacrolimus solid dispersion with HPMC E3 as carrier may be an advantageous dosage form of tacroli-
mus, boosting the solubility and absorption in gastrointestinal tract.
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Table 1 Formulations of tacrolimus solid dispersions
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No. Tacrolimus/  HPMC E3/ PEG 6000/ Poloxamer 188/ PVP K30/ HPMC E5/ HPMC E15/ Lactose G200/
mg mg mg mg mg mg mg mg
1 4 20 36
2 4 20 36
3 4 20 36
4 4 20 36
5 4 20 36
6 4 20 36
7 4 4 36
8 4 40 36
9 4 20 24
10 4 20 48
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Figure 1 Interference test results of the determination method of dissolution

A ; Blank medium;B:Sample solution;C:Blank excipient;D: Control solution
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Figure 2 Device of in-situ absorption experiment of rat intestines

D:Duodenum,J : Jejunum,I:Ileum, C ; Colon
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Figure 3 Interference test results of tacrolimus in pH 1. 0 hydrochloric acid solution

A :Blank castric pefusate;B:Sample solution ;C:Blank excipient;D :Control solution
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Figure 4 Interference test results of tacrolimus in pH 7. 4 Krebs-Ringer buffer solution
A :Blank intestinal perfusate ; B;:Sample solution ; C; Blank excipient;C ; Control solution
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Figure 5 Dissolution profiles of solid dispersions with different carriers
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Figure 6 Dissolution profiles of solid dispersions with different kinds
of HPMC (x +s,n=6)
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Figure 7  Dissolution profiles of solid dispersions ( SD) of different
proportions of tacrolimus and HPMC E3 (x +s,n=6)
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Figure 10  Microscopy structures of tacrolimus (A), HPMC E3 and
lactose (B) , physical mixture (C) and solid dispersion (D)
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Figure 11  X-ray diffraction patterns of tacrolimus( A) ,HPMC E3 and lactose (B) ,physical mixture (C) and solid dispersion (D)
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Figure 12 DSC curves of tacrolimus( A) ,HPMC E3 and lactose (B) ,

physical mixture (C) and solid dispersion (D) [E{Zliﬁﬁﬂzliflj\%wqﬁjt? ﬁléi%ﬁ_‘#*a %
Table 2 Results of the absorption experiment in stomach (n=6) *ﬂ 7R @%Lﬁ ﬁ%%éﬁzg\% ( éﬁ;& ) ) ﬁE'E IE%E"
— P 0 FOTLIE M 8, R TR 45 I 254

L 2 3 4 5 6 X E W, T 25 1 A GG , A RO IR T AU It
Solid dispersion 12.50 14.00 15.36 18.79 11.93 16. 14 14.79 +2.54

Raw material 1.41 1.56 2.16 3.98 1: 14 2: 97 2: 20 ; 1: 09 /J\%Xjﬁjj% E/J ﬁ%th %ﬁ‘]:o

Table 3 K, values of solid dispersion and raw material in different segments of rat intestine (x £s,n=6)

K,/h~!
Group -
Duodenum Jejunum Ileum Colon
Solid dispersion 1.102 6 0. 06 1.191 8 £0.09 " 1.2113+0.10" 0.426 9 £0.05 "
Raw material 0.087 6 +0.01 0.1112+0.01 0.123 4 +0.01 0.044 8 £0.01

* P <0.05 vs raw material group

Table 4 P values of solid dispersion and raw material in different segments of rat intestine (x + s,n=6)

P/ ( x10 *em/s)

Group

Duodenum Jejunum Tleum Colon
Solid dispersion 0.866 1 +0.04 " 0.9513+0.05" 0.979 8 +0.08 * 0.448 7 £0.02 "
Raw material 0.069 5 +0. 01 0.089 3 +0. 00 0.093 5 +0. 00 0.032 4 0. 01

* P <0.05 vs raw material group
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