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Preparation and in Vitro Evaluation of Percutaneous Permeability of Tacrolimus Ointment

SHAN Ruiping'?, BAO Yi2, SHANG Haiping?, SHEN Minji?, LI Fanzhu!"(1.College of Pharmaceutical Sciences,
Zhejiang Chinese Medical University, Hangzhou 311402, China; 2.Zhejiang Wansheng Pharmaceutical Co., Ltd., Hangzhou
311305, China)

ABSTRACT: OBJECTIVE To develop tacrolimus ointment with the same transdermal permeability as the original
preparation. METHODS The content of tacrolimus was determined by LC-MS/MS. Theological parameters(shear stress,
compound viscosity, and etc.) and cumulative release amount of tacrolimus ointment were used as the evaluation index to screen
the formulation of tacrolimus ointment. The improved Franz diffusion cells and the skin of miniature pig were used to investigate
the percutaneous permeability of tacrolimus ointment. RESULTS The self-made tacrolimus ointment and original preparation
had shear stress(shear velocity: 30 s7!) of 145.8, 141.8 Pa, compound viscosity of 16.11 and 15.88 Pa-s, release velocity of
(1 400+£243)ng-cm™2-h™'2 and (1 243+133)ng-cm2-h~2, percutaneous penetration velocity of (40.28+3.11)ng-cm™2-h™! and
(37.61£9.09)ng-cm=2-h~!, residue in skin of (9.515+1.096)ng-mg~! and (8.463=1.770)ng-mg"!, respectively. CONCLUSION
There is no significant difference in the rheology, release velocity, and transdermal permeability between the self-made
tacrolimus ointment and the original preparation.

KEYWORDS: tacrolimus ointment; formulation screening; release rate; percutaneous penetration
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Tab. 1 Mass spectrometric parameter for the determination
L3k 4,

of tacrolimus
BEF/m/z FBEFimiz MEAEGEEEE/V AEE R/ eV &/ EEE T £3 WEETLENETERRSE0=5)
821.5 768.4 162 20 ERET

Tab.3 Precision test results of tacrolimus content(n=5)
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Tab. 2 Standard curve equation of tacrolimus content 1771.2 4.54
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. . Tab. 5 Test results of recovery rate of tacrolimus content
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Fig. 1 Liquid chromatograms
A—the reference substance of tacrolimus; B—the negative reference substance of receiving solution in tacrolimus release test; C—the receiving solution
sample in tacrolimus release test; D—the negative reference substance of receiving solution in tacrolimus transdermal penetration test; E—the receiving
solution sample in tacrolimus transdermal penetration test; F—the negative reference substance of tacrolimus retention in the skin; G-the sample of
tacrolimus retention in the skin.
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Tab. 6 Design table of tacrolimus ointment prescription
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Tab. 7 Physical and chemical properties of tacrolimus ointment
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Sl KR ERE 99.8 141.8 4.664 81.21 50.38 15.88 0.05 8.91 185.50
b5 1 KHORE 99.7 194.0 6.56 117.6 72.69 23.07 0.03 8.54 155.56
b5 2 KHEHKTE 99.6 188.3 6.343 102.6 64.09 20.18 0.03 8.56 170.38
b5 3 KHEHKE 99.8 145.8 4910 82.36 50.47 16.11 0.05 8.67 181.87
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Tab. 8 Cumulative release amount of tacrolimus ointment per unit area(n=6) ng-cm™
b )5 lh 2h 4h 6h 8h 10h
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Ibr 3 133 64457 216 2+581 304 1+729 361 4+795 404 8+850 440 74877
Z Ll 166 9+189 250 7+207 326 0+283 373 4+318 413 0+354 443 1+371
P(t KBy 0.144 6 02185 05174 0.743 3 0.8342 0.951 4
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Note: *prescription 1 was compared with the reference preparation; Pprescripti
compared with the reference preparation.
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on 2 was compared with the reference preparation; °prescription 3 was
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Tab. 9 Cumulative permeation per unit area of tacrolimus

ointment(n=6) ng-cm2
il ) 8h 12h 16 h 20h 24 h

B 157 33.13+6.54 116.9+18.5 263.8+38.6 459.4+£31.3 667.7+59.2

Z I 39.07+8.21 123.4+22.6 255.7+51.1 430.1£95.9 638.1£145.9

PO A&E)  0.1973 05987  0.7635  0.5040 0.654 9

R10 e EARTE KIS ERERH A E E(n=6)
Tab. 10 Permeation rate of tacrolimus ointment through the
skin and the amount of retention in the skin(n=6)
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Fig. 2 Cumulative penetration amounts of tacrolimus-time
curve
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