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Bioequivalence study of Crisaborole Ointments in healthy subjects
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Abstract: Objective To compare the bioequivalence of the test formulation and the reference formulation of Crisaborole Ointments
in healthy subjects after single topical dosage. Methods A randomized, open-label, two-treatment, single-dose, and two-way
crossover design was adopted. Subjects were locally applied with 4 g (5 mg/cm?) Crisaborole Ointments test or reference preparation
under fasting condition in each period, and the washout period was 4 d. The concentrations of crisaborole in human plasma were
determined by HPLC-MS/MS method, and the pharmacokinetic parameters of crisaborole were calculated using noncompartmental
analysis model (NCA) in Phoenix WinNonlin software (version 8.3). Results After a single fasting administration, the 90% confidence
intervals of the geometric mean ratios (the test formulation / reference formulation) of Cmax, AUCo.t, and AUCo- » of crisaborole fell
within the bioequivalent range of 80.00% to 125.00%. Conclusion The test and reference preparations of Crisaborole Ointments are
bioequivalent in healthy subjects after single topical dosage of 4 g (5 mg/cm?) under fasting condition.
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plasma, G-zero concentration sample, H-upper limit of quantification sample without internal standard, J-LLOQ sample without internal standard, I-

crisaborole, II-crisaborole-ds.
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Fig. 1 Typical HPLC-MS/MS chromatograms of crisaborole and crisaborole-ds
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Table 1 Results of precision and accuracy validations

PRIG T FRIRFES " HEWKESEE ( x&s, n=6) HLla RS ( x£s, n=6) SEIHER
(ng mL™) WA/ (ng ML) RSD/% I FE A/ (ng mL) RSD/% JE i %1%

0.20 1 0.2140.01 4.8 0.20+0.01 5.0 34

2 0.19+0.01 53 -2.6

3 0.21+0.02 9.5 52

0.60 1 0.62+0.03 4.8 0.62+0.02 3.7 2.4

2 0.62+0.03 4.8 38

3 0.61+0.01 1.6 1.5

4.00 1 4.11+0.08 1.9 4.10+0.09 2.3 2.7

2 4.16+0.03 0.7 4.1

3 4.01+0.09 22 03

24.00 1 24.60+0.20 0.8 24.70+0.40 16 2.4

2 25.10+0.30 12 45

3 24.50+0.40 1.6 2.2

48.00 1 48.60+1.00 2.1 49.20+1.20 25 1.2

2 50.30+0.60 1.2 48

3 48.70+1.30 2.7 1.5
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Table 2 Results of stability validations

A Hig{E/(ng mL™Y)  SZME/(ng mLY RSD/% ¥ vH:Hi I 2%

B0 43 B HT A MURE S FOGUKK IR ICE 2 h( &5 0.60 0.007 620.000 258 34 2.6
RHE g4 A i R e T AR G D 48.00 0.6240.02 32 -0.5
FE it B A B e Al SRR S BB IKOK S TR TBCE 0.60 0.60+0.03 5.0 0.0
23h 48.00 48.00+0.70 1.5 0.0
HEhHERESS 4 C R AE7E 95 h 0.60 0.65+0.03 4.6 7.5
48.00 53.40+0.40 0.7 11.1

4 RAEH AL (-80 'C) 0.60 0.6240.03 4.8 0.9
48.00 49.80+2.70 5.4 3.8

-20°C. 4d 0.60 0.6040.03 5.0 0.1
48.00 48.90+1.50 3.1 1.9

-80C. 40d 0.60 0.6240.02 3.2 3.1
48.00 47.40+0.50 1.1 -12
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Fig. 2 Mean plasma concentration-time curves of

& 2

crisaborole after single topical application of test
formulation and reference formulation under fasting

condition

R REERSNAZ R EFIFSLERIF ERIIWE N AN FESH

Table 3 Pharmacokinetic parameters of crisaborole after single topical application of test formulation and reference

formulation under fasting condition

ZH LA iRk (n=26) Z e (n=26)
tmax h 9.000 (3.000, 13.038) 9.500 (7.000, 13.038)
Crmax ng mL™*? 23.12+6.71 19.54+6.34
AUCo-t h ng mL? 221.13+55.04 192.09+64.64
AUCo- hngmL™? 227.06+53.95 197.30+62.94
Az h-? 0.206 54-0.052 8 0.187 71+0.049 6
tu2 h 3.736+1.847 4.163+2.212
AUC _oExtrap % 2.831+4.91 3.39+6.12

2.6 EYIERMITEN

ET BES, SIS 7 Bk s 24 5 T
SEHZ ) Cinaxs AUCo F1 AUC 28 5t U 46 i 3t
AT SRV, 45 R WK 4.1 415213 (K003)
W TR A RIS B, ATRERE 258 S5, AN
BES, {HAINIZBISZIRFEEE 1 5 5 3017 i
JEMESHT, SR WE 5. XSk A S L ) 77 G
toax AT AESER IS, S5 WK 6. LEMSERMEVAN

SRR, PR ER SN R Sz A R 2 L
HIF)E , LN 1 Conax~ AUC o F1 AUC o] GMR
] 90%CI 4J7E 80.00%~125.00%. F#£T BES, 44N
K003 25 1 JE % j5 Bustt o #r, 2kl Fl A2
EL AT Cmax~ AUCo 11 AUCo /] GMR ] 90%CI
H¥7E 80.00%~125.00%, ARG FIZE 2R
SRR tmax IESFUR IR EE R TR, 320 FIAT 2
ELHIFUR tmax TG 22 B £ R

x4 REEIAEZBERRXARRUMTREERIMTNEZANZSHEVFUEITFNER (BES)

Table 4 Bioequivalence evaluation results of main pharmacokinetic parameters of crisaborole in plasma of healthy subjects

after single application of Crisaborole Ointment under fasting condition (BES)

Sl (T

SR (R)

ZH <K A N EE  n ABE GMR (T/R) /% ™Ak RSD/% 90% Cl/%

Cnax ngmL! 25 21.02 26 18.63 112.81 15.49 [104.68, 121.56]
AUCo:  hngmL? 25 203.39 26 182.42 111.49 14.15 [104.12, 119.37]
AUCo» hngmL? 25 212.24 26 188.95 112.33 13.83 [105.07, 120.08]
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x5 WRMESNER

Table 5 Sensitivity analysis results

JURTEE

ZH HAL — - - GMR(TR)/%  MAPA RSD/% 90%CI1/%
ZARHIF] (T Z I (R

Crnax ngmL? 21.45 18.95 113.21 1551 [105.06, 121.99]

AUCo:  hngmL?! 206.49 184.76 111.76 14.15 [104.39, 119.65]

AUCo  hngmL?! 215.18 191.06 112.62 13.84 [105.36, 120.38]

F6 TMHTH tmax IESEIEIE (BES, n=25)

Table 6 Non-parametric test of fmax of crisaborole (BES,

n =25)

R g ZREF (T SWHIF (R REA-TZH
B h 9.383 9.363 -0.020
SD h 2.690 2.000 —0.680
FAE h 9.000 9.000 0.000
P1E 0.8137

3 T

RN B 9 % — i AR R (R 1 A A i 1 B B
IR EA 2RI, I AEA R RE N B R 1%
PEIREAE B 45RH B 2 5 e SR AR T, AMEA 4
W, H 2 5| R AR ARG B2 P ANE S A A T, X
AR OB A RS2, 7 s R AR TS
BB RN R AE IR RN 10%~20%,
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