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Bioequivalence of Apremilast Tablets in healthy subjects
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Abstract: Objective To evaluate the bioequivalence of test preparation and reference preparation of Apremilast Tablets in healthy
subjects. Methods A single-center, randomized, open-Ilabel, two-treatment, two-sequence, two-period crossover design was used.
Subjects were po administered with 30 mg Apremilast Tablets test or reference preparation on fasting or fed condition, and the washout
period was 7 d. HPLC-MS/MS method was used to determine concentration of apremilast in human plasma. Phoenix WinNonlin
software (version 8.2) was used to calculate the pharmacokinetic parameters. According to the individual plasma concentration of each
subject, the pharmacokinetic parameters of apremilast were calculated by non-atrioventricular model (NCA). Results  Under fasting
and fed conditions, the 90% confidence intervals of the geometric mean ratios of the main pharmacokinetic parameters, such as Crmax,
AUCo+, and AUCo.-« of test preparation and reference preparation were within the range of 80.00% to 125.00%. Conclusion The test
and reference preparation of Apremilast Tablets are bioequivalent in healthy subjects on fasting or fed condition.
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WL PRIAIZATE T £ B 23 R =400, i X Hy
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HIRAWAAE CYP /- FHIKARE AT . 7Eik
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i SH7 iR PR ML R TE BR 2R 2078 10 L, ZRIERR P32
WA 6~9 ho JBURPERRIC IR e 4 D45 25 )5,
DA o] 38 17 455 T A7 A8 10 T30S M 7) B A JR R0 3 A
ol 3% 7%, AT TR RGO i -
JHE (HPLC-MS/MS) ¥ e f ¢ 52 3 3 18 25 I AN
B JERAS T RRA 30 mg B3 ik B 5 N I 2% s
Wrrep SR B, 25 5 [ 7 B By i A s 24 A
i FE 52 b B 24 30 R A AE ) S R
1 #RISx%R
1.1 Hg

SAREFR (T PSR i, Lo HE2A
FRAF A=, k% 30mg/ . fit'5 2020111003; &
el ) (RO: B8 7 B, 7 44 Otezla®, Amgen
Europe B.V.A /=, #ikg 30 mg/H, fit'S HO2445A.
B 7 B RE 0 HE S, B 4r 2k 98.9%, fit5 2314-
033A2 , TLC Pharmaceutical Standards ; N #x
Apremilast-ds % HE i, 240 96.4%, L5 2314-
040A3, TLC Pharmaceutical Standards.
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Sciex)o
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BFLA2557 0h (452507 1.0h ) FIZh25)5 20, 40
min LA &% 1.0. 1.5, 2.0, 2.5. 3.0. 3.5. 4.0. 6.0,
8.0. 12.0. 24.0. 48.0 h >RAE Lk Z) 4 mL.
BIERGEZRERESEED 100 J5, 5%
A 30 min AR HE R S IR, el s IR, BAE 30
min WIZ5E, ZWEAEIE G B AT AR R A i
(ME8 30 rBiRAH, FRBENLER IRA SZ il flei 2t
H5F), 1 Rk, 30mglf, LA 240 mL EKIEAR. 52
WE T 20 0h (425107 1.0h ) R4 25)5 0.5,
1.0, 1.5, 2.0. 2.5. 3.0, 35. 4.0. 5.0. 6.0. 80.
12.0. 24.0. 48.0 h K4 b ik ifi, 45 B 4 mLs
BT A3 4 MRE Al 7E RIS 1 h TG 4 CARIR =S
DL (2~8°C, 1700Xg) B0 10min, , AR50 5
MHFET o BT B0 MLIRRE & o i, 2 /D EL
0.8 mL IfILH I BIRE MIVR AT b, 8l 42 ISR b i
NS RARE R, MR AR 0K T T
MRS EAERER 2h NE T-20 CUKIEE1E,
HAER MG 24 h ¥ i2 F-80 CHMK IR KAH (—60~
90 C) FATIRAE, BUAEFEABOEEIET 2h N
F o3 E R B 2R E-80 CHllB (R VK AE
(—-60~-90 C) 4%,
2.2 HPLC-MS/MS 3% B Hr
221 Mm% ff  Ultimate XB Cig i 4 (50.0
mmXx2.1mm, Sum); Viaht: & 0.01%F R K
IR (A - L (B BRFEBEM, 0~0.10 min 35.0%
B, 0.10~1.20 min 35.0%~55.0% B, 1.20~1.30 min
55.0%~90.0% B, 1.30~2.00 min 90.0% B, 2.00~
2.10 min 90.0%~35.0% B; AFIjiE 1.0 mL/min;
BEREAFR 7.00 uL; #3R 35 C.
222 JRESAF  ESI HBIE B TR, ER TR,
MRM £ J B 5 00 45 4, i BE 25 G 55 S
600.00 ‘C, HM$Z5 L% 5500.00 V, K75 30.00 psi
(1 psi=6 895 Pa), Z4k< 50.00 psi, i)™ 50.00
psi, N IHLE: 10.00V, fiff# = H H HE: 10.00 V.

B[ 345 miz 461.1-257.1, EFEHE 100.00V, fif
HEREE 15eV, B HikE-ds 466.2—262.1, KFEHLE
90.00V, fiff#fERE 16.00 V.
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(1) o8 B i 25 TR ) % B — s & (R oy -5
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JREDH KA RS B E A i
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(2) PRk 2R AR R 2% 7612 I3
HOIN— € & 90% H B IR, AR5 N BT 45 i
W, IR G, T R 2 i BV FE 43 5l 50
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ng/mL 1 TAE# -

(3) PIFRAE AR )] £« AR B L i -dls JT
T KRG REMEEFEER, ¥ 1.04 mg WARXS
HEAR N 0.997 mL HIE - —HIJEWEAK, (95 : 5), i
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mg/mL ¥ it £ o
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BRI E R RG2S A G R 80Y Fr e b
AT VR A2 FIE R LKD), SR 5 IANAR R 5T S
FERbRME M2 TAEVW, Wi s, s Eik
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(6) JoH% TAE VR R P20 S v il &« 76
7B I — % & 90% AV, ARIG I
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o TR R M B O PN IE | IR A2 E i
Ho IMNFHRLT BB TARE W, Wwied >, 13 2.00
(LLOQ QC). 6.00 (LQC). 60.00 (MQC2). 240.00
(MQC). 600.00 (HQC). 3200.00 (DQC) ng/mL
) R VA
224 IMEFESATE RACIEEAVIEE. £
B 96 FLIRFLI A 23 AR S (AR RE A . IR A
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LA IO RIS FR B Ak, B IEbRAE R FLAL
SO R SRR A IEARAE B2 i ) LA H o
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N FEEARAR B AR S, A0 A bR )58 B L PRAE
(ULOQ-no IS) #F it B FLAL HFom A [ SRR R 1) o8 &
Hﬁffin% HAP MBS EERA T A
KRR, = Eﬁﬁﬁnu[’ﬂﬁﬁiﬁﬂmﬂuﬁ
i (MER) AR FE S (REC)). 2 A
FE il CRLHE L SN VAN I 2 RE & (MEP) 11
ULOQ-no IS # s LA H 43 AN 25.0 uL 90% H
BV, R FABRE S B FLAE oI N TR SRR 1 Y A
ﬂ’Eiﬁ?ﬁ WHERA 3min; DL EERIE &R ERIK
T o f IR IR AR IR Tk 25 B AR N 400 pl
Zﬂﬁ, RHEIRA 5 min; 7E 4 CHIE A E SO
PL1 700X g &0 15 min; #%F% 100 uL LiEHE 5
—HL 200 pL 7 1% EZ K 50% BT 96 FLIR
LB H, REC. MEP. MER FESAIIA 200 pL A&
(LRS). #1 (MRS). @ik (HRS) [HIYS 2t i i
W, IRIEIRA 5 mine TEHERE AT R RE S AL
R ORAFAE A SRR SR IR R a4 C oK
ELEe
225 HEFEMHIRE 6 MAFSRIEN A [ I
i 1ASRIE IS F R . 1 ASSRIF I 2 HA

BT o T A A AR TG B BT L, AN E B
BT o JRARIFAI 2 AFEF (MTX-BLK) X4 Hr 4 Al
AR R I TG B R4, ARgmE &0 . 2
FE R (RCT-BLK) X2 A 470 FH P A AR I I B S5
T, AW ERESHT. WA, st
BRI ITG B T4, ARgmE &0 . RN &R
AR = IRCE 24 h SR I E B 2T
P, AFEWE RS RN R NARTE 4 Chgfr &0
NECE 38 d R AT ARSI TG B BT, AN RS
=208, LK 1.

226 Mt EAER FIR O EIR R SR
JE S AR AT 26 M BT E, SR f/ s IR A
it B A IR AT S, 4975 FE Y=0.025 6
X—0.000367 (R2=0.998 1), [kl (1) £k 35 Fl
4 0.20~200.00 ng/mL, & & FFRA 0.200 ng/mL.
2.2.7  WEWRFERIRE B RS O P 2R B A3
>4 2.00. 6.00. 60.00. 240.00. 600.00 ng/mL 545
FEf LLOQ QC. LQC. MQC2. MQC #1 HQC, i
FEME, 5 IEER 1. S5RFEAHLA . S e B
HUKG % FE R UF

A B I 0 C
! “[\ i ] ‘ H‘ MM
) } , i IJ, " '| il |
i Dbk b MO L MM
;) 1.0 20 0 1.0 2.0 OE 1.0 2.?/mi(r)1 1.0 2.0 FO 1.0 20 0 1.0 2.0
ol I | | I I
.‘| ".Iﬁ‘ | | | | M ]\ ,L”
Bt ,:';:' i.'iijg ﬁ, | Wd ]hh, | “u " T ,flj[%ﬁllg[rﬁflﬂ*
0 1.0 20 0 1.0 20 20 0 1.0 20 0 1.0 20 0 1.0 2.0
t/min
0 20 0 1.0 Z.i)/rm[r)1 1.0 2.0 20 0 1.0 2.0

ARFRIEM 2 FEE B-mflREE C-IFMEENT D-RERIRM 2 AR B AR PR GAMAARRE & LIRS H-
FEURHCE 24 h FFEALER AR TAERICH R ERE R J-4 CIRE 38 d RIALER AR TARAMRACH TR EERE M T -Biiky  T1 R rhe-ds
A-blank matrix from different sources B-high fat matrix C-hemolytic matrix D-blank matrix sample from mixed sources E- blank reagent F- zero
concentration sample  G-upper limit of quantification sample without internal standard H-isotopic internal standard working solution at room
temperature for 24 h to prepared zero concentration sample J- prepared zero concentration samples with isotope internal standard working solution at
4 °C for38d Il-apremilast Il-apremilast-ds

1 HPLC-MS/MS &iZ[E
Fig.1 HPLC-MS/MS chromatograms
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*1 RBEEMEMRERIESER ( x*s, n=3)
Table 1 Results of precision and accuracy tests ( X =+s, n=3)

JR IR S e PRE L IADRG 2 52 \ .
(ng mL™Y W E A/ (ng mLY) RSD/% ME(E/(ng mL™Y) RSD/% TIIHEE 20%
2.00 1.97+0.13 6.7 1.93+0.11 5.9 -3.7
6.00 5.73+0.15 25 5.72+0.25 43 -4.7
60.00 58.10+2.05 35 61.20+2.97 48 2.1
240.00 232.00+3.06 1.3 234.00+7.85 34 -2.5
600.00 597.00+10.80 1.8 632.00-27.90 4.4 5.3

228 oI SRR E RS (6.00
ng/mL) FlEk B i FE &  (600.00 ng/mL) 435I
TERRTE Mo MK BT YIAEIROKTBCE 24 h; AbERE )
FEALTE B BN FEES 4 'C T A£fi% 100 h; #£-20. —80 C
FAMF RIS 5 KRR L2 Tt A7 7E-20 °C 4%
T 26d; 7E-80 CHAFT 59d, &5 MK 2.

®2 REMKEER ( xxs, n=3)
Table 2  Results of stability test ( x s, n=3)

At Higfdl  CP¥sEfE/ RSD/

(ngmL™?) (ngmL™?) %

UKICE 24 h 6.00 595+032 5.3
600.00 611.00+7.28 1.2

B 4 CF 6.00 580+0.20 35
174# 100 h 600.00 622.00+15.00 2.4

5 RKPESGRE (—20°C)  6.00 5.81+0.383 6.6
600.00 602.00+24.10 4.0

5 RKPESGRRE (—80°C)  6.00 564+0.15 2.7
600.00 616.00+20.30 3.3

-20°C 26d 6.00 524+0.17 3.2
600.00 563.00+7.01 1.2

-80 'C 59d 6.00 528+0.17 3.1
600.00 571.00+14.30 25

229 fREEIEE KRR HIREA T E 5 )
6.00. 240.00. 600.00 ng/mL 3 5 B34 B (1) i 45 B
it TR A R AR B S N\ 5 6.00+ 240.00.600.00
ng/mL AH 75 S BE ) A AT, C R Rl 3R
VMRS, TR R TATHEAE 6 4, 24T I
€, THEIRIUEIEE, 2585 IR 750
101.6%-. 101.2%. 101.6%, RSD 1& 75~ 2.1%.
2.5%. 1.8%; WHRFIF2EEIEE 7308 108.9%.
105.2%- 107.7%, RSD {E 4 %14 1.3%- 1.5%- 1.4%.
2210 FEFIRNL 6 AMNARISRIE B A IR

1 AMRFEZ ARAERER . 1 SRR S 3%
JOR S 43 BT D RH A b ) 5 SR RS BT, ASRE A 23 AT )
(e R4 HT. 1K (LQC). & (HQC) Ji ik FE ke
it 228 A bR I — A 3 ot R 7 134048 43 71 0.986
1.010, RSD {fi 43 %I~ 5.8%. 1.4%. V& L3 H LQC
F1 HQC ) RSD {H 43 N 6.3%. 3.3%, “F-IuEnf /&
P22 9-5.4%- 3.4%, JoHH B MR, A0 i &
. mlERUN T LQC. HQC 1 RSD {H 25N
2.2%. 2.3%, “V¥JHERAERE 2 N-3.8% 3.4%, G
B2 S IR RN, NG E B AT
2211 FRE HCEFE SIS R R TR B
N 0~3.0%, WIRLIRE, 0. ARk
A 2.
2212 FBETEEM HZ A DQC K MF R
5%, FA7HAE 6 1, RSD 1H A 2.2%, U LHikE
EART 115 B, F2S AR BRRRERE foeh il e 45
REMA K
2.3 ARNFRIRARIT S0

11,24 9 & $ed % F Phoenix WinNonlin %5 44:(8.2
WA BT 2SI, IR T
AMRIMZGHREE, KRR EHA (NCA) 15 FE
HrEE 255025250 B3 Cmaxs AUCotn AUC0c0n
tmaxs tu2« Azv AUC_%Extrap. iH] BES, ¥32 i)
FIRIZ L7 Crmaxs AUCox AT AUCo 28 W B 451
JEHEAT T 2550 (ANOVA) . 7 ZE ki th 4424
W 259 FRIRVE N v, 2ik#E BT
YERBENUEN . T3 BARFRILAIIME R (%
B EHIFD 1 90%E A5 X [A], FEHEATE %1k
EL#2, # Crmaxs AUCo Al AUCo-o ) LI 24118 LL 1T 90%
BAF X [A] 75 7E 80.00%~125.00%, JUJIA Ay 5 Ffr 1] 551)
MR

MR A4 JE AR5 32 R T RS2 7 R 2
10700 A 24 9 P - ek ] gl 2k LR 2.
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Fig. 2 Mean blood concentration-time curve of Apremilast
Tablets after po administration of test and reference
preparation under fasting (A) and fed (B) condition

AR TE 2 BRI 5 5L UK TR 30 mg i 35 274
Fr SRR S LU 1 25 3 - S 4 s LR 3.
Crmaxs AUCo. Fl AUCo7E AT X B )5, R
FAZE ORIV 77 ZE 00T, 45 2 IR & J i i
R Cinaxs AUCo4 FIT AUC o028 24 I 18] 2524 &
Wl w2 R TGRS, ZiRE I

) 2R A g2 e
2.4 EYFRHEITMN

Crax~ AUCo.t Fl AUC oo 75 FEAT X B # S5 04T
R[] ER) ¢ 4SS, v SRS R R 2 B il ) af i
B[ H4F Crmaxs AUCo Al AUCo-o 1) J LA ME LE )
90% B 15 X [ . 4323l 715 Z il FI T Craxs
AUCo.+ M1 AUCo 11 ) LT SAE L ) 90% B4 [X [A] £E
80.00% ~125.00% 55 2% X [H] P, BV ] 40 5 P o i 57)
(I NAR AR BT R P B AR ) S v 45 SR L
K4, TR 1 H1ZKF (KO16) HH T B & i
FEIR SR, ARG R IR T LR 2, A E
SN JE S M 2GR LR = A i, AN
BPEEE (BES), (HAWNZBIZIRE 2 1 B A n 5
JE AT USRS, AR NEER 5. ZilHFRFZ 1T
HIFIH tmax HEATPREC XS FEA I HES 2L Wilcoxon £F
SRR, 45 W 6,

A 1 B R VA 5 TR ST R T TR A B A
BRI 32 AW 5 S R R B3 % S5
Crax~ AUCo.t Fl AUC o1 JLAAT S5 L 1) 90% ELAF X
(8] I 9% 7E 80.00%~125.00%%5 % X [8] N o U 43
Mr T2 T 75 h BES, 40N K016 25 1 J4 #i%
Ja, AR IS I Craxs AUCo4 AUCo-0
(1) JLAAT S5 L 1) 90% & 5 X [8] ¥ 7E 80.00% ~
125.00%%5 3L X [A] P, AL S AR PRI 45 SR AR E o
tmax AE S H0KG 36 45 S I 7 526 ) 77 R 2 L 5 19
tmax 25 LG 2R Yo WO LIRYE 2507 1 %
RAURERIET RAiIRZE, A0 LAEEZH.

ZR BRIk, AR S AR T B R 2
il FI 2 LI E 90% 11 B A5 X B _E Craxs AUCox
F AUC 5530, FH LG SCRF R Fh 1 2E S IR AN 4 S 2%
PR35 A SR

*3 MEHER ZREFIFSLERIRNAHFE S

Table 3 Pharmacokinetic parameters of test and reference preparations of Apremilast Tablets

ZH FLfL — : 4 , — , Ll \

ZA I (n=31) Z il (n=30) ZREF (n=32)  SHHIF (n=3D)
tmax h 3.50 (0.33, 6.00) 3.25 (1.00, 6.00) 3.00 (1.00, 8.00) 2.50 (1.50, 5.00)
Cmax ngmL1 232+56.8 246+54.0 371+91.8 374+80.3
AUCo- hngmL?  2045.28+616.55 2074.22+668.17 2 904.694-849.44 2842.284922.72
AUCo- hngmL?  2150.84+617.97 2 166.88+695.61 3006.89+864.29 2914.29+942.21
Az ht 0.1140.03 0.1240.03 0.1440.04 0.1440.04
tu h 6.64+2.15 6.10+1.84 5.32+1.54 5.34+157
AUC_%Extrap % 5.1314.28 4.26+2.56 2.93+1.74 2.5141.56
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Table 4 Bioequivalence evaluation of main pharmacokinetic parameters in blood of healthy subjects after a single oral

administration of Apremilast Tablets under fasting condition and fed condition

- . AR Z L7 JURTEIECLE A (32 MZI:V\JE%E‘F Q0% 1 5 X [1/%
n o JUEEE n JUREEE RIZH 1% FHU%

i}

Crnax ng-mL? 29 230.73 30 239.93 96.17 17.23 [89.12, 103.77]
AUCot+ hagmL?t 29 199596 30 1983.80 100.61 12.86 [95.02, 106.53]
AUCo» hangmL? 29 2086.93 30 207284 100.68 13.01 [95.02, 106.68]

&

Crnax ng-mLt 32 360.55 31 366.33 98.42 16.90 [91.58, 105.78]
AUCot+ hagmL?t 32 279329 31 270275 103.35 10.99 [98.58, 108.35]
AUCo» hngmLt 32 288861 31 2774.88 104.10 11.04 [99.20, 109.24]

*”5 BUBRMOIER
Table 5 Sensitivity analysis result
- Ay _ JIRGESE JURBIELEE (%2 AR AR S Q0% [ X /%
SR 7 Z il 7] RIZHD 1% 2HU%

Crmax ng -mL™? 230.48 239.81 96.11 17.14 [89.14, 103.63]
AUCo-t h ng mL? 1984.60 1974.73 100.50 12.84 [94.93, 106.40]
AUCo-» hng mL™? 2079.71 2067.13 100.61 12.99 [94.97, 106.58]

R6 PEHHF tnax IESHIRLE
Table 6 Non-parametric test of tmax of apremilast
- &l E95]
SR (T 2l (R ZARHF (T Sl (R R-T

Mean 3.42 3.08 -0.33 3.22 2.87 -0.34

SD 1.10 1.32 1.18 1.52 1.18 1.50
Median 3.50 3.25 0.00 3.00 2.50 0.00

P& 0.1332 0.246 6

3 Wtig PR Rl 2. BN IRAFIT O RIIE . 4

RO 7 TR A — FRIT RS TR AR DG
FUR 57 S5 W R — Rl 4 /Ny TP, 5%
(AL B 2 O 2 PP FR R B AL 2 25 W 4 1) 245
NAEA S5 T FE B HR T 5 0 ) BOFD ¢ Draft
Guidance on Apremilast) M, A AL, BEAL.
TR BB PRSI R RS BT S
Ry F 30 mg AR EE IR FE, A 23 B A IR
HH (BT BT

RSB T AR BE TREMHTA
A 3% A R LI E ) HPLC-MSIMS 3 7 J5
%o T IE IR PEIE I 2.00~800 ng/mL. X
AN [WaR7N tpvist e AN Yy AN V=t A I €<

20, N HPLC-MS/MS :3 5 N I 5 i 3 44
WIFFAER, o] FH R e AR S8 A i A

2 J TR 0 3R A A B 52 A A R U 1 BT < A
F 30 mg 2B K 2k 45 245 3.5 h
I FNWEAE, Ry 232 ng/mL. 12459 B IA 16
PRI ER, EIEWIN 6.64 ho 45 5S HhFIRIE
255025 S B ED 81, Ik B 291 31% 2 4 (St
70 SRR I B 339.86 ng/mL), T2k IR I} ] £ 4
KT 1h, HENFTRER T AR EI N A Gk
BN BHZIRE) SR ER . BEREZR
B MR YR E T 452505 3 h ik BAE, Uk
J&5 371 ng/mL, F-3EHAh 5.32h. 4R 5% il
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WIBE 25N 8, IR ) 10% 4 4
(L) SRR AR U4k 5 Dl 333.85 ng/mL), 1A
WERTRIFEIE], 29305 8EA—. BE4ERES
R4 AR, VIR E 2935 N 30% 247, AUC SN
29% 75 A7, i I 556 () I 45 24 T B A AR i o]
R R SRR E, 5 SCHR R TE BV £ 0 52 Vi s A 222
F, WISCHRFRTE AT AT S5 VIR FE Conex JCHE N
HXF AUC BIs2miA BB (B8nZ) 10%).

g5 BT, B TR e SR R S L U LR
G AN JEARFS T HR IR IR 5 718 R 2 AR
(255 AL, TRSCRR BE RN SO FEAR 2, B AR
Yk

FBEAR TAEZEHBEPATELEAZF R
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