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Determination of equilibrium solubility of
dolutegravir sodium by RP-HPLC"
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2. Beijing Institute of Petrochemical Technology, Beijing 102617, China;
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Abstract Objective: To establish a RP-HPLC method to determine the equilibrium solubility of dolutegravir
sodium in different mediums, so as to provide a basis for its formulation design and biopharmaceutical
classification. Methods: The equilibrium solubility of dolutegravir sodium in different pH buffer solutions was
determined by the RP~HPLC method combined with shaking flask. C,5 column (4.6 mm x 250 mm, 5 wm )was
adopted. The mobile phase A was 0.042 5 mol * L' phosphate buffer 500 mL, adjusted pH 6.8 with 2 mol * L™'
sodium hydroxide solution,added methanol 500 mL and mixed. The mobile phase B was 1% phosphate
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acetonitrile solution. A-B (85:15)at the flow rate of 1.0 mL * min~". The detection wavelength was 260

nm, and the column temperature was 30 “C . Results: Under the temperature of 37 °C, the equilibrium solubilities
of dolutegravir sodium in the pH 1.2, pH 4.5 and pH 6.8 buffer solutions were 0.071 3, 0.067 2,0.073 0 mg* mL™",
respectively. Conclusion: Dolutegravir sodium is almost insoluble in buffer solutions. It is a low solubility drug,
and can not be authorized for a biowaiver of bioequivalence.

Keywords: dolutegravir sodium; acquired immune deficiency syndrome ( AIDS); human immunodeficiency

virus—1 ( HIV=1 ); HPLC ; shake flask; equilibrium solubility ; BCS
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Z300K & .0 HL ( HERMLE 2y &) ), TS-110X30 /K 7%
T YL 4 35 A (1 R 2 S 6 e o i A BR A | D,
Waters Symmetry Shield—C 5 (4.6 mm x 250 mm, 5 pum;
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Fig. 2 HPLC chromatogram of DTGS
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PG TR A S R P B RGP PE S &R
2.1.4 GERTFR  HBC“2.1.37 Wi R &, I sh
BRFGRE, F “2.1.17 BN A A R RE I |, A5
i FRR (S/N=10) 4 1.0 ng.
2.1.5 KSR e “2.1.37 TR e
i ¥ JF (0.140.0.088.0.035 mg - mL™" ) Ay DTGS ¥
WL 2,117 TUT A S R Sab A 5 UNE | il 5k
TR, 15 RSD 43514 0.53% . 0.43%.0.77% , %
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(1), RUNZI MR R AT

®1 EBEVNEER(%)

Tab.1 The results of accuracy

- R HRE S i o CPRUETR
YL AKT- . C R -
) ( theoretical ( measured ( average
(level of ) . (accuracy )/
. concentration )/ concentration )/ accuracy )/
(ﬂlﬂlﬂahm) -1 -1 ©
(mg-mL™") (mg-mL™) %
i (low ) 0.0350 0.034 8 0.57 0.76
0.0350 0.0351 -0.29
0.0350 0.034 3 2.0
# ( medium ) 0.088 0 0.087 9 0.11 -0.23
0.088 0 0.088 5 -0.57
0.088 0 0.088 2 -0.23
=5 (high ) 0.1400 0.1387 0.93 0.74
0.1400 0.138 4 1.1
0.1400 0.1398 0.14
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10, 12,24 h PEA7 K6 0 30 5% 06 1 AL, 3155 RSD
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2.2 DTGS VA fi 1 (A o
221 ZEhiR 4 pH 1.2 E AL Al - 2h R 22 nb
W FRIBUE AL AN 2.52 g, 7K 900 mL, F 70 g+ L' b
PRV WHTY pH A 1.2, - FK R B E 42 1 000 mL,
HIEE

pH 4.5 FEfREE 2% vl : FRERTCIK %M 2.99 ¢,
7K 900 mLL, Jil 120 ¢ - L' BEBRVWR T pH by 4.5,
FHHKFBEZRZE 1000 mL, BIf5,

pH 6.8 B R+ 22 Ml : FRE /K A Wl R — S 4M
7.8 ¢ MIE A ALE 0.9 g, Ik 800 mL, A 80 g+ L' &
FALERAERETY pH A 6.8, I KR BEE A ZE 1 000
mL, A5,
222 AFGEITAFEL ButE DTGS FkZy,
A3 E 6 > 15 mL HZE A i, R4 HoRs #5
A pH 4.5 BERREL 2% b 10 mL, B 37 CIHIEKBT
Oy AREE 2.4.8.24 .48 .72 h, B[] A U VA TR
Ay 343, 14 B0 (6 000 1+ min™', 37 °C ) 10 min,
YERRER 1, 59 2 0040 142 0.22 pum A1 0.45 pm JE 5
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Al TRBEIRAE W (acid destroyed solution ) A2, FREYIRAS AR (acid destroyed blank solution )  B1. BB IR (alkali destroyed solution )  B2. i
WA VA (alkali destroyed blank solution )  C1. FALBEIRE L ( oxidation destroyed solution )  C2. % fLMEIRZS W (oxidation destroyed blank
solution )  D1. FRMIRVAT ( high temperature destroyed solution )  D2. IR A A (high temperature destroyed blank solution )  E1. YERRBIR
P (light destroyed solution ) E2. SRR ZS FIA (light destroyed blank solution )
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Fig. 3 The HPLC chromatograms for specificity
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REUE VR AR 2 FIRE A 3, B T TR R R
VARG 3% 2,017 0T @ R SRR I E , 10 ST
P TR ) O MR A R S5 R LR 20 AT
H1F DTGS R BB AL, B0 )5 UL IR R ]
AETRAMIAR , 1 BB O RAE Rl R o o3 IR B Y
KL T AT AE/N T 0.45 um, 38 0.45 pm 3 I8 1 25 2R 0%
T 0.22 pum g, PUHCRAESE T 0.22 pum 33 I8
Fean B 7 3
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Tab. 2 Investigation of the separation method for DTGS

PREEIN ] W (concentration )/ (mg * mL™)

( shaking FEAD 1 FE 2 FEhl 3

time ) /h (sample 1) (sample 2) (sample 3)
2 0.038 4 0.029 6 0.034 4
4 0.0370 0.0309 0.0309
8 0.042 8 0.0354 0.0376
24 0.044 0 0.036 8 0.040 3
48 0.0379 0.0329 0.038 8
72 0.0423 0.036 1 0.038 6

223 AREGHEFELE BRI AR A5 0 B

450,75 F1 100 r+ min~', 74 24 h, -GN BOHIF R Z
0.22 pm JE R U8, B U8 WG BE 1 A5 )5, 3% “2.1.17
U 35S HEREIN 2 |, A R FE 53 900 0.069 6.
0.073 7 F10.077 1 mg - mL™", Fr 2 1 T IR KV 1 %
K751 min',
224 PRI E  H“2.2.27 R4 0.22 pm
B AT DR AT, THER IR B AN [ ) ) 9 A L 45
DTGS JFURI 25 RFE 2. 4.8, 24,48 72 h MY RIE /5
4 0.059 1,0.061 8.,0.070 7.0.073 7.0.065 7.0.072 2
mg * mL™", IR SE T DTGS £F 37 CIE IR KIS ¥R
24 h ] IR B ARTA
2.2.5 DTGS AN pH 28 #h i rb ST i 75 ik 1 1 0
E B i DTGS oK, 73 5 & 9 4> 50 mL & i
o AN pH 1.2 A8l — FhRRZz vh L pH 4.5 iy
R ER S PIRORN pH 6.8 B RER 2% M 4% 25 mL (n=3),
TETE IR KW (37 °C, 75 remin™' ) HHRFE 24 h, BUE
HIRRZ 0.22 pm JERE L8, SRS AR 5 A% 5 L 4%
“2.1.17 TR A S HERE 20 pL U2, {0 S A,
FRALAE 1817 07 #2415 DTGS 78 bR 2% vhif v i~
P A e S5 3 L3 3,

DTGS TEA[R] pH 22 vpifd i e B 4% (b AE N
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Tab.3 The equilibrium solubility in different
medium of DTGS ( n=3 )

T

sl
) (‘equilibrium solubility )/

(‘solvent )
soen (mg-mL™")

pH 1.2 2238 ( pH 1.2 buffer ) 0.0713
pH 4.5 ZZ 3 ( pH 4.5 buffer ) 0.067 2
pH 6.8 ZZ 1 ( pH 6.8 buffer ) 0.073 0

F [ 24 88 ) 2015 4E iR R LT AR s R
s AR R 5Z pH ISEI
3 itig

GSK A H] DTGS B)& F| (£ F45 : W02006116764 )
T 2026 AEFHH , B Al A AR B Oz S R O 2
T B A 25 5 B R TR) A Jo et 7 R0 2 A bR
JEO 1 7 R AR P A 3 S sl A O ik A T — 3
PEPEAY, 8 52 AR SR 5 0] LAFIBE DTGS J& R 454 H
TR E T 2O FRIE T 2016 4F
AR T CNRA Y 3 85 a0 e e ds T D 0] (AiEsR
WA VXTI R R RS (BCS) T 2K
FTZE 254, ZERE Ty v (i AR A B o3 AN Jb 35 52 i)
TE LI A R, I RT H i A S AP R 4

DTGS il 371 4 5 751 2 H0AS 4 50 mg, AR 4R I o
531 1 - iy 5 i 1155, DTGS 7 pH 1.2, pH 4.5 FlI
pH 6.8 2% vl v 1) i 5 15 A B 1 LU AE 23 531 R 701
744 685 mlL, HRAEHE T ) ) WrAm o , B 70 B A
& 5 R 0 HAEAE T 8N T 250 mlL Al 2 i
F R ), TR 22 b P R ARV A 1 ) 25 00 , AN ] R i

BEPE 250 mL VE A 7l 5 A R A ) Wb e
SERUAAE 25 8y 12 AR o v iR —
KAIK (25250 mLL ) IR P A, Gn 5 et s RIS 114 il 575
HEEA RS A B pH AR B T 58 VA RTE 250 mL /K
IR SRR 24 S A B AN 23 I BRI 24 0 #E /)
L LGOS
4 ZEig

AR SC T ST SR R A i s, B T
DTGS - g BE AN, 8 v F 400 e i S5 ik
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