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Abstract: Bexarotene is a synthetic analogue of retinoic acid and exerts protective effects on the nervous
system. However, low bioavailability and poor solubility of the crystal type | form severely limits the application
of bexarotene in the clinic. A co-amorphous sample of bexarotene-PVP-K30 was prepared and the structure was
characterized by X-ray diffraction and infrared spectroscopy. To determine the pharmacokinetics and tissue distri-
bution of bexarotene, an LC-MS method was established to profile and quantify bexarotene in plasma and tissues
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of SD rats. In vitro dissolution indicated that the co-amorphous form improved the dissolution of bexarotene
in pure water 4.17-fold. After rats were orally administered bexarotene or bexarotene-PVP-K30 co-amorphous
(equivalent to 30 mg-kg* bexarotene) the AUC of bexarotene was 7 034.89 and 10 174.03 pg-L*-h respectively,
the peak time was advanced from 7.33 h to 0.9 h with the amorphous form, and C,,,, was enhanced from 627.76 to
3011.88 pg-L™*. The co-amorphous form yielded higher concentrations of bexarotene in various tissues, especially
brain, liver and kidney. Animal welfare and experimental procedures complied with the rules of the Animal Ethics
Committee of the Institute of Materia Medica, Chinese Academy of Medical Sciences. The results indicate that
bexarotene-PVP-K30 co-amorphous improves the pharmacokinetic characteristics of bexarotene and provides
preclinical data in support of bexarotene-PVP-K30 for the treatment of brain diseases.
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Figure 1 Powder X-ray diffraction (PXRD) patterns of bexaro-
tene (BEX), polyvinylpyrrolidone K30 (PVP-K30), physical mix-
ture of BEX and PVP-K30 and BEX-PVP-K30 co-amorphous
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Figure 2 Comparison of the infrared spectroscopy of BEX, PVP-
K30 and BEX-PVP-K30 co-amorphous
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Figure 3 Comparison of the vitro dissolution profile of pure
BEX and BEX-PVP-K30 co-amorphous
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Figure 4  Full-scan mass spectrometry of BEX with [M-H] " ion
at m/z 347 (a) and ursolic acid (internal standard, IS) with an
[M-H] ion at 455 (b)

Figure 5 BEX and IS ion monitoring chromatogram. a: Blank rat
plasma samples; b: Blank plasma samples added BEX (1 pg-mL™?)
and spiked with IS; c: Plasma sample of rat orally administrated
with BEX (30 mg-kg?) and spiked with IS
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Table 1  Typical equations of plasma and tissues calibration
curves (n =5)
Tissue The typical equation of the calibration curve

Plasma y =0.003x - 0.039 6 (r2=10.999 1)

Heart y =0.003x + 0.048 5 (r2 =0.999 5)

Liver y = 0.003x + 0.050 (r2 = 0.994)

Spleen y =0.003x + 0.056 5 (r2 = 0.996 6)

Lung y =0.003x + 0.056 (r2=0.999 1)

Kidney y = 0.003x + 0.029 3 (r2 = 0.995 2)

Brain y = 0.003x + 0.027 (r2 = 0.999)
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lent to 30 mg-kg® BEX). n = 6, x £ s. "P<0.05, "P<0.01, ""P<
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Oral dose (30 mg-kg?)

BEX BEX-PVP-K30
7034.89 +2274.83 10174.03 + 5 583.43
724350 + 2 272.97 12 531.31 + 3 876.66

Parameter

AUC,, /lug-L*h
AUC,_, /ug-L*h

tys, /N 7.81+221 18.83 + 28.37"
t,../h 7.33+258 0.90.13"
Cpe IMg-L* 627.76 + 301.13 3011.88 + 2 239.64"
MRT,, /h 11.33 £1.30 6.34+1.70"
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Figure 6 The mean plasma concentration-time curve of BEX in SD rats orally administrated with BEX (30 mg-kg™) and BEX-PVP-K30
(equivalent to 30 mg-kg™* BEX, A), the magnification of the drug time curve before 12 h (B)

Figure 7 The mean concentration of BEX in tissues of SD rats orally administrated with BEX (30 mg-kg™), BEX-PVP-K30 (equivalent
to 30 mg-kg! BEX) at 1, 2, 4, 6, 12, 24 h. A: Heart; B: Liver; C: Spleen; D: Lung; E: Kidney; F: Cortex; G: Others (brain); H: The mean
concentration of BEX in tissues for 6 h after oral administration BEX (30 mg-kg™), BEX-PVP-K30 (equivalent to 30 mg-kg* BEX) in rats.
n=6,x+s. "P<0.05, “P<0.01, ""P<0.001 vs BEX
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