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Pharmacokinetics and
Bioequivalence Study

Bioequivalence of efavirenz, lamivudine and tenofovir disoproxil fumarate tablets

( I ) in Chinese healthy participants
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Abstract; Objective

lamivudine and tenofovir disoproxil fumarate tablets (1) from two

To study the bioequivalence of efavirenz,

different manufacturers in healthy Chinese participants under fasting
conditions. Methods A randomized, single — center, open — label,
single — dose, two — sequence, two — period, two — way crossover design.
Forty — two eligible healthy subjects were enrolled. In each period,
subjects received a single oral dose of the test or reference formulation of
efavirenz lamivudine tenofovir tablets ('specification; each tablet contains

0.4 g efavirenz, 0.3 g lamivudine and 0.3 g tenofovir disoproxil



Chin J Clin Pharmacol

Vol. 42 No. 6 March 2026 ( Serial No. 452)

fumarate ) under fasting conditions. The plasma concentrations of efavirenz, lamivudine and tenofovir was performed using
a validated liquid chromatography — tandem mass spectrometry ( LC — MS/MS) method that had been fully validated.
Pharmacokinetic parameters were calculated and the bioequivalence and safety of the two efavirenz lamivudine tenofovir
tablets were evaluated. Results For efavirenz, the key pharmacokinetic parametersderived from the test and reference
formulations were as follows: C,_ were (1 710.25 +430.44) and (1 851.26 +505.57) ng - mL~", AUC,_,,, were (37
571.38 +8 747.34) and (39 391.65 +8 746.77) ng » mL™" + h, ¢, were [3.23 +1.13 (1.00, 3.17, 5.00) ] and
[3.12+£1.30 (1.25, 3.00, 6.03) ] h, and ¢,,, were (77.08 £61.79) and (71.11 £39.45) h, respectively. For
lamivudine ; C,, were (2397.22 +689.34) and (2 388.23 +618.71) ng + mL ™', AUC,_, were (12 134.48 +2 526.28)
and (12 324.11 +2 891.50) ng - mL™" - h, ¢, were [1.97 £0.70 (0.67, 1.88, 4.00)] and [2.04 +0.90
(0.67,2.00, 4.51) ] h, and ¢,,, were (11.07 £11.10) and (11.46 £11.90) h, respectively. For tenofovir: C,, were
(287.40 +£86.07) and (304.71 £91.49) ng - mL™", AUC,_, were (2 516.91 +583.47) and (2 507.40 +573.45)
ng -mL™" - h, 1, were [1.40 £0.74 (0.50, 1.13, 3.00) ] and [1.39 +0.84 (0.33, 1.25,4.00) ] h, and ¢,,, were
(22.95 £4.26) and (21.88 £2.99) h, respectively. Under fasting conditions, the 90% confidence intervals of the main
PK parameters of the test and reference formulations were all within 80.00% to 125.00% . Conclusion The test and

reference formulations are bioequivalent under fasting conditions.

Key words: efavirenz; lamivudine ; tenofovir disoproxil fumarate ; bioequivalence; pharmacokinetics; LC — MS/MS
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Typical chromatogram of efavirenz, lamivudine, tenofovirand internal — standard.

The analyte sample is positioned on the left, and the internal standard is placed on the right. A. Left: Efavirenz, Right: Efavirenz — d5 B: Left; Lamivudine,

Right: Lamivudine —13C = 15N2; C. Left: Tenofovir, Right: Tenofovir — d7.
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Table 1

Blood drug concentration for standard curve samples of

efavirenz, lamivudine and tenofovir

Test substance Efavirenz Lamivudine Tenofovir
30. 00 10. 00 3.00
60. 00 20. 00 6. 00
Setting of blood drug 180. 00 80. 00 15. 00
concentration for standard 540. 00 240. 00 48. 00
curve samples 1 000. 00 960. 00 96. 00
(ng - mL™!) 2 000. 00 2400. 00 240. 00
4 000. 00 4800. 00 480. 00
5 000. 00 6000. 00 600. 00
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e VAR B T B B el SRR AR TE 75, 74 % % 102. 03% 2
i), H RSD ¥/NF 15% o DA B 7e /R, %05 ik
FUA AT SR 52 1 A B MR AR IR, B
K2 BE A IR 25 R K 2,

Table 2  Precision and recovery of efavirenz, lamivudine and tenofovir in human plasma

Intra — day(n =6)

Inter — day(n =18)

Concentration Recovery
Drug . Measured RE RSD Measured RE RSD
(ng-mL™") (%)
(ng-mL™",xxs) (%) (%) (ng - mL~" xxs) (%) (%)
Efavirenz 30. 00 30.31 £1.48 4.89 1.05 29.76 £2.26 7.58 -0.79 -
90. 00 85.29 +3.97 4.65 -5.24 86.89 +5.75 6.62 -3.46 96.33
450. 00 434.77 £23.57 5.42 -3.38 442.10 £19.72 4.46 -1.75 -
1 500. 00 1587.72 £26. 98 1.70 5.85 1548. 13 £70. 89 4.58 3.21 97.13
3 750. 00 3699. 65 £91. 76 2.48 -1.34 3681. 46 +139. 41 3.79 -1.80 97.34
Lamivudine 10. 00 9.84 +0.53 5.40 -1.57 9.95 +0.52 5.25 -0.49 -
30. 00 28.74 £1. 11 3.87 -4.21 28.76 £1.08 3.76 -4.14 102. 03
150. 00 144.16 +5. 21 3.62 -3.89 146.37 +£4.40 3.01 -2.42 -
1 800. 00 1910. 37 +67. 98 3.56 6.13 1840. 78 +69. 65 3.78 2.27 92.22
4 500. 00 4392.74 +89.46 2.04 -2.38 4285. 60 +154. 01 3.59 -4.76 98.36
Tenofovir 3.00 3.42 +0.42 12.23 14. 15 3.27 £0.32 9.80 8.92 -
9.00 8.93 +0.39 4.36 -0.81 8.77 0. 60 6. 86 -2.58 75.74
45.00 42.50 £2.69 6.33 -5.55 44.69 £4.20 9.40 -0.68 -
180. 00 189.99 +7.23 3.80 5.55 187.76 +9. 40 5.00 4.31 76. 19
450. 00 441.03 +£9. 28 2.10 -1.99 429.03 +£33.39 7.78 -4.66 81.72

RSD: Relative standard deviation; RE: Relative error.
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Table 3 Main pharmacokinetic parameters after single oral test and reference preperations under fasting state

Efavirenz Lamivudine Tenofovir
Parameters
Test(n =42) Reference(n =41) Test(n =42) Reference(n =41) Test(n =42) Reference(n =41)
(b 3.23+1.13 3.12+1.30 1.97 £0.70 2.04 £0.90 1.40 £0.74 1.39 £0.84
tIVIuX
(1.00,3.17,5.00) (1.25,3.00,6.03) (0.67,1.88,4.00) (0.67,2.00,4.51)  (0.50,1.13,3.00)  (0.33,1.25,4.00)
Cpo (ng - mL™") 1 710.25 £430. 44 1 851.26 +505. 57 2 397.22 +689. 34 2 388.23 +618.71 287.40 +86. 07 304.71 £91.49

AUCy_ 7, (ng » mL™" < h) 37 571.38 +8 747.34* 39 391. 65 +8 746.77
AUC,_,(ng - mL™" - h) - -
AUC,_,, (ng - mL~" - h) - -
t1,(h)

77.08 £61.79 71. 11 £39.45

11.07 £11. 10

12 134.48 £2 526.28 12 324. 11 £2 891.50 2 516.91 £583.47 2 507.40 £573.45

12 403.01 £2 468.24 12 610.62 £2 861.35 2 794.29 £673.04 2 742.23 £626.21

11.46 £11.90 22.95 +4.26 21.88 £2.99

*; Mean +SD (min, median, max) ;* n =41

W

S s, BIVAR A P A 5 i B 5 5 AiE (acquired
immunodeficiency syndrome, AIDS) , H.55 JE 44 >k HIV
DRPR ST TS, o ARy B O T Y 1 e 2 JL A RRE 1Y
—FE YR . WATIR G BN, 2RI
i) HIV/AIDS £ 3 253k 3 900 J3 f41], Hovp 4 42 07 &
HIV J&4e 2 130 T3, 45 2 980 J3 N IF 16 H2 32 4t S 5
SRR

WA (1) b E SN2 7 46 i 2024 Jit
T, R N T AR B BUW R IR T R 5

£ HOA—3 A — ART, NIRRT Y
A7 % (RIMEAE T 8 70 B H 600 mg 38 %% 28 4
H 400 mg) . 1AFR“ MRS, 5 4% b Rk
T/ ALK R/ Bt R % e &R 18 3L E
FDA $1EE'®,2022 4F 12 F 8 H 35 o [ [6 5 24 i Wi %
RREAE o Trial 903 X BPEAE FIKARF 16 Bk
R I E TR AR F LERS AT HIV -1 R4
M, <3% (GEETE 144 X TDF 7= A i 25
ENCORE1 58 H #5 =B 259 400 mg 5 600 mg &
£ 8 B 25403 1 2 Fn HIV 30008, it 3 4 L 5
7R, S0 600 mg MR 18 19 TE J7 A 1L ,400 mg 4K
F5 40 2 55 2 FRAIG AE) B =2 [B] Y HIV A1) S5 R AR
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