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Pharmacokinetics and relative bioavailability of compound loratadine sustained-

release capsules in healthy volunteers
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Abstract
release capsules in healthy chinese volunteers. Methods : The concentrations of loratadine and pseudoephedrine sulfate

Aim: To investigate the pharmacokinetics and relative bioavalability of compound loratadine sustained-

in plasma were determined by LC-MS after oral administration of a single and multiple oral doses of the test capsules
and references tablets. The phammacokinetic parameters were estimated by BAPP 2.2 software. Results: The
concentration-time curves of two formulations were successful fitted to a one-compartment open model. In the single
dose, the relative bioavailabilities of loratadine and pseudoephedrine sulfate were (97.6 = 17.4)% and (98.8 £
15.5) %, respectively. In the multiple doses, they were (94.6 £ 16.0)% and (94.4 £ 13.9) %, respectively.
Conclusion: The test capsules are found to be bioequivalent to the reference tablets in the term of the AUC, but the

Cma

« and 7. of pseudoephedrine sulfate are significantly different.
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Z ) B AT i 28 B O R B (24 /D
A 27 ¢ e 2, LR E 3 R0 25 8 TR A F), Bag . A b
FE 10 meg + TR O FR B K 240 meg/KL) s 2 Ho A TF
Tufe (12 /NBT 22 B v, 1 o OB E R 25 A BR
AL, RS, EE M E S meg + BB Db RR BB 120
me/ ) s % B . GUTE b (AR E B 25 A BR A
H, 26 B 2>90.5% ) ; B B2 O IR B 6 (AR E i 24
BIRAH, AEEZ299.5% ) ML PG #E (N AR, ILI3 8 24
i A6 56 T, 40 22985 % ) 5 SRR R TN BEBE (N AR,
B 24 i AE R S A e B ) . SR (Eag ek, FEE B
ANE)) S IE R (B 2, N & K SETA | ) W
KCE D .

1.2 BUE AW R &M

Shimadzu LCMS-2010A & 4 (& 2 & LC-
10ADVP %%, DGU-14AM £ £k . %3 i < HL, SIL-HTe
TH & A 30 FE 2%, CTO-10AVP M | 46, SPD-M10AVP
T CE BE Z) R I #%, ESI 2 OB 7 R LCMS
solution & i T 1E ¥, B% B Oh K ¥ 0. 8 3% A
Shimadzu Shim-pack VP-ODS Cyg (250 mm < 2.0 mm
ID) g, B A . 2 1E-0.01 mol/mL &1 87K ¥
W (20:80, pH=4.00), ¥t # 0.2 mL/min;MS &l 5%
P ESIC+ ) SIM J7 20, £ JBR 2 08000 5 B 2 (M +
HI1"Y, m/ 2 166.05; KT BRI E B 7 [M+H] ™,
m/ =152.05;MS TAEZ %L, CDL LB 280 C, Block
T FE 230 °C, Probe HLE + 4.5 kv, S ML K 1.5 kV,
FAA A 1.5 L/min.

A E M O 3% A Shimadzu Shim-pack VP-ODS
Cis(150 mm < 2.0 mm, ID), % 31 M. & JF-0.01
mol/ml. £ P8 # 7K ¥ W (80 : 20, pH 4.40), Wi 0.2
ml/min; MS £ 254 ESI( + )SIM J7 5, S5 fibh
MEE T HIM+H]T, m/ =383.10; H 75 # I & 25
FHIM+HIY, m/ 2285.00;MS T{EZ%.CDL iR
J# 250 C, Block IR ¥ 200 C, Probe H & + 4.5 kV,
T 1.6 kV, FALSWA 1.5 L/mins

2 A &

2.1 MR ELES %
TR TR PR B 0. AF 25 W BRI 2% 0.5 mL, & 10

ml ELZE B0 R B A N bR R R R T I U
W 20 (50 pg/mL), I FIERER S 4 100 pL, LB
26 4.5 mL, #&BE 2 min, 3 000 r/min &L 10 min,
HRLHW 4ol 25 808 %, T 45 CKEH
REAW T, FRE Y LLW 34 200 oL ¥ 5E B #%,
16 000 r/min®s 0> 10 min, B 7% LC-MS 5347
AT AFHE WM 1.0 mL, & 10 mL B E &
O, RSB N A LTS 2R S0 L (100
ng/mL), 7 F Bk BR S 6N 100 pl X2 1E C %E-5% 5+
P 5.0 ml, # € 2 min, 3 000 r/min &> 10 min,
HESMEWRES B L0E D, T 40 TR
R T, FRE Y LIV s AH 100 pL ¥ BE v i, &
£ (16 000 r/min)10 min, B BAL LC-MS 2 #7
2.2 AREWEGHE

Tt 2 4 0K B . 05 2 WA B TR 4 R B s VA
HRWEE, 5 10 mL BEHLE D, A% 3 mH
0.5 mL, FC H1 BB B O JBR B 8 4R B2 53 30 M 10, 50,
100, 200, 300, 500, 800, 1 000, 1 500 ng/mL K Il 3% #£
A, VAT S oy, R B, $EAT k4B, ] SRR TR
Phy IR 3 B (5 15 D T AR ( A 5 AR R IR (A,
PIHAAE ROR= A/ A) X HWEE (¢, ng/mL) #F 17 Ze 1
EH, B EEITRE: R=0.003 63¢+ 0.001 66, r=
0.999 2, &5 KU, T ER Oh K BT 06 i 2 K BE TR 10
~1 500 ng/mL 7 B, @3 i 42 M 50 &R B4, MK
Hh B TR O IR B B 1 B AR AS T R 2924 5 ng/mil.

ATEME . AFEMENRIPT TR, R=0.327¢
+0.023 1, »=0.998 8, Z5F R, & fih 2 i 3
WETE 0.05~30.0 ng/ml 78 B, {0 5% ma fy 26 % 56
FRAF, M % ST il 0 e AR AR T BR 2925 0.01
ng/ml..
2.3 HEERE

T B2 £R JOR B 0 065 % I A R F4 R B IS & 1
HHEMHE 0.5 mL H, ¥ HER S, B 50, 300, 800
ng/ml 3 B AS [7) W BE B9 i 2% FE AR R 9 Ak B O 0
B, —HME S, IR HNER REH 8N E
SW MR HRBAZAR, iRk 1, AFbhe. 45
b2 B9 ML BE S E 0.1,2.0, 10.0 ng/ml 3 F R [F
IR B R W3R 2,
2.4 S3rE R

T B2 P4 0K B B T 1 B 00, R 4 I AR ]
BB R O B W B0bT TV, TR T R B
124 50.0,300.0,800.0 ng/ml FIFEAS, Il N 457 W
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Tab.1 Accuracy and precision of pseudoephedrine sulfate(?ci s, n=15)

Added Within-day Between days
(ng/mL) Found(ng/mL) Accuracy( % ) RSD( %) Found (ng/ml) Accuracy( % ) RSD( %)
50 50.91£2.84 101.8 5.58 50.60£3.12 101.2 6.17
300 299.39£12.44 99.8 4.32 299.38+£13.10 99.7 4.38
800 796.54 £30.00 99.5 3.77 794.59 £ 30.64 99.3 3.86
Tab.2 Accuracy and precision of loratadine(;ci s, n=15)
Added Within-day Between days
(ng/mL) Found(ng/mL) Accuracy( % ) RSD( %) Found (ng/ml) Accuracy( % ) RSD( %)
0.1 0.108 = 0.009 108.1 7.94 0.103 £ 0.008 103.2 8.54
2 1.98£0.09 99.1 4.32 1.94+£0.10 97.3 5.21
10 9.76 £0.23 97.6 2.42 9.90+0.25 99.0 2.61

(50 pg/mL)20 pL, LA S WMWK T 5, %3048 200
pl T FR BRI, VERE AT, TT B RE RN bR A 6 T AR
WA (L= A/A). BRTHELE, I ERR
e B2 Oh BR BB AR R U RO E B, A Bl K
0.5 mL, ¥ g J& 1, Be B & B B2 Oh R ¥ 8 50.0,
300.0,800.0 ng/mL [ I 3K A, V47 5 ., 43 3
TR RIBR B8 S0 80V W 100 L, W BETR A1, I R &
fig 4.5 mlL, % BE 2 min, T 3 000 r/min &> 5 min.
S EEW A mL FH 808P, IRERE T 20
pL(50 pg/ml), IR 51, AWK T, HW3h 41 200
pl T FR BRI, VERE AT, TT B RE RN bR A 6 T AR
WAE f(fi= A/A). HXTPIE R(%)= £/ 1
4.5/4>x100% , &t B IH MR KT 80%, REW &
SRTER, AEME. & EMERE 0.1,2.0,10.0
ng/ml 3 />4 BE 7K - 1 446 5 B R K F 90 %
2.5 BEMRE

T B8 O IR B 08 . 1 %5 YR BE O 50..0, 300.0, 800.0
ng/ml B IR AR AR, B —20 C K8 IR A, 55 Bl HE
0,5,10,15,25 d ERME KRG, 1% LR F 8 4E, W
SE TR TR O JBR 3 B B, 3T B O 2 Wk A R R AL 4
TR O BR B BAT SR 7E 25 d NVRALER E . A
T ST M FEARTE 25 d NIRRT A .
2.6 HRFHFRE

5 26 [ R 2R o B K I o B 5 BT I 4 44
i I PRI 5 B M0 3 25 By S5 Rl B 5 S, 20 %4 55
PR R Z R H, i 18~24 %, thH 55~ 77
ke, B 7 165~ 180 cm, # B K A b 560 45 JIE
B i Be ¥ B, O B B IEE, RS R,
ZARHT 2 JH K5 g6 #A a) o AR At 25 4, 3K 565 19 ()

SRR ey, KRR e s . 2
AT S R E A, 2 EFEAL R 2 A, IRIK
AT 2R EME R, R EST . ZE
BT (ZED 12 h), KHF L 8.00, A 200 mL BT
KABIO R R 1 KSR 2 A, THZR
F%2)5 0.25,0.5,0.75,1,1.5,2,3,4,5,6,8, 10,
14,24,36 h it &K E M2 5.0 mL, & RSB
W&, 3 000 r/min & 0> 15 min 5 Wi %K, T
-20 CIRAMME, ZREHR. AREAEHR
W2k sdE T 2R R, RN ERYE
53 R oo, skl A . &K 1K,
W1k, T8 AR 800 % 18 HE /K 200 mL %
MR, k255 3 h el &, S 6 ;S HHH . B X
2, B R, 48 TE AR 800 2= IRIFK
200 mL %R, RA G 3 h A&, (R 20 5K
8:00 JH 200 mL IR FF /KM, #ELL6d, 56 RTH
8:00 HMRZS 1 (1 ) MERGZHE 4 Kk,
HER R 2567 (8:00)BUIM 5 mlL, 55 6 K E i i [A]
R, B2 7 dE, #7830, FER b,

3 & X

3.1 ek E W R ik SRS

AR SCRTHE ST 68 5 o A O ik, IR PE 2 R T
Yokt b, Jr PRI KT 80% ; H W, H [a]
ARSI INT 10% , o3 B 45 2R 0 HE o BE R 95 R A
MR il g0 2ok . 0% fb g IR B A
[ 2925 3.9 min, NFRHIPEEZY R 2.9 min(E 1) ;5%
T £R JBR 35 B AR B BT (8] 249 2 4.2 min, AR R BR 2R T
B2 R 3.8 min(# 2)
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Fig.1 Typical chromatograms of loratadine

A:Blank plasma;B: Blank plasma + loratadine + IS; C: Plasma after administration of compound loratadine sustained-release micro-capsules;1:IS;2 : loratadine
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Fig.2 Typical chromatograms of pseudoephedrine sulfate
A:Blank plasma;B: Blank plasma + pseudoephedrine sulfate + IS; C:Plasma after administration of compound loratadine sustained-release micro-capsules;

1:IS;2: Pseudoephedrine sulfate
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Fig.3 Mean plasma concentration-time curve of loratadine after oral compound loratadine sustained-release micro-capsules( A :Single; B: Multiple)
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Fig.4 Mean plasma concentration-time curve of pseudoephedrine sulfate after oral compound loratadine sustained-release micro-capsules( A : Single; B: Multiple )
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Tab.3 Pharmacokinetic parameters of compound loratadine sustained-release micro-capsules in 20 male volunteers(single dose)

Parammeter Loratadine Pseudoephedrine sulfate

Test Reference Test Reference
g/ mlL) 4.73£3.08 4.45£3.18 453.85£105.85 695.15£232.13
tmex(h) 1.2+0.5 1.1+0.6 6.1£1.6 4.5+1.1
1/2(h) 3.08+1.61 3.67+0.91 7.78 +0.75 6.10+1.73
MRT(h) 3.84£1.25 4.1620.74 14.07 £0.95 10.62+1.18
AUG) 4(ng*h/mL) 14.23+12.68 14.31£11.57 7 742.02 =2 058.97 8 084.77£2 704.79
AUGy.o0 (ng*h/mlL) 14.69+13.14 14.98+12.10 8 147.05£2 167.19 8 248.29 2 729.65
F(%) 97.617.4 98.8£15.5

Tab.4 Pharmacokinetic parameters of compound loratadine sustained-release micro-capsules in 20 male volunteers(multiple dose)

Parammeter Loratadine Pseudoephedrine sulfate
Test Reference Test Reference

Crgx(1ng/mL) 6.55+3.95 3.04+2.49 542.94 +103.94 433.29 + 78.49
Cnin( 2/ L) 0.35+0.39 0.51+0.53 147.42 + 54.66 200.08 + 44.57
L (D) 1.0+0.3 1.2+0.6 6.7+1.5 4.0+1.1
Cav(ng/ml) 0.97+0.80 1.07+0.47 390.84 +99.06 419.50 + 55.43
LOF 6.39+4.45 4.77 +4.17 1.01+£0.49 1.10+0.61
AUC,,(ngh/mL) 23.22+19.25 12.78 +11.24 9380.21+2 377.32 5043.91+1 330.37
F(%) 94.6+16.0 94.4+13.9
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1) SCHARIE N AE b i R AR IR R 0.1
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