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ABSTRACT Objective To investigate the pharmacokinetic characteristics of ANM33-loaded dual-targeted ultrasound
lipid microbubbles in rats.Methods The in vitro imaging effects of ANM33—loaded dual-targeted ultrasound lipid microbubbles

at concentrations of 1x10%/ml, 1X10°/ml, 1X10%ml, 1x107/ml, and 1x10%/ml in agarose gel phantoms were evaluated by contrast—
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enhanced ultrasound.The maximum absorption wavelength of ANM33 solution was determined by ultraviolet (UV) spectroscopy,
and the linear relationship of ANM33 standard plasma solutions within the concentration range of 0.1~10.0 pg/ml was analyzed
to establish a regression equation.Precision and recovery tests were used to obtain the relative standard deviation (RSD) of intra—
day and inter—day precision and the recovery rate of blank spiked samples of ANM33 standard plasma solutions at different
concentrations (0.3, 2.5, 9.0 pg/ml). The stability of ANM33 standard plasma samples at a concentration of 2.5 pg/ml was
analyzed after being stored at 25°C for 4 h and at —20°C for 5 d.20 male SD rats were randomly divided into two groups, 10 rats in
each group,and 1.5 ml of ANM33-loaded dual-targeted microbubbles contrast agent or PBS (blank control) was injected via the
tail vein.The main pharmacokinetic parameters of ANM33 in rats were calculated, including elimination half-life (t,,) , maximum

plasma concentration (C,, ) , clearance rate (CL) , transfer rates (K,,,K,,) , area under the concentration—time curve from 0~6 h

(AUC,) ,and area under the concentration—time curve from 0 h to infinity (AUC,_.).Results Contrast—enhanced ultrasound
showed that, except for the comparisons between concentrations of 1X10°/ml and 1x10%ml, 1x10"/ml and 1x10%ml, which
showed no statistically significant differences in in vitro imaging intensity, all other pairwise comparisons showed statistically
significant differences (all P<0.05).UV spectroscopy showed that the maximum absorption wavelength of ANM33 solution at
room temperature was 550 nm, which was selected for subsequent experiments.The ANM33 standard plasma solutions showed a
good linear relationship within the concentration range of 0.1~10.0 pwg/ml, with the linear regression equation: ¥=0.193X+0.024
(r=0.9992, P<0.001).The intra—day precision RSD of ANM33 standard plasma samples at concentrations of 0.3,2.5,9.0 wg/ml
were 7.40%, 5.85%, 4.38% , respectively, while the inter—day precision RSD were 7.14%, 4.93%, 3.96%, respectively. The
recovery rate of blank spiked samples ranged from 91% to 110%.The ANM33 standard plasma sample at a concentration of 2.5
pg/ml showed good stability after being stored at 25°C for 4 h and at —20°C for 5 d.After intravenous injection of ANM33—loaded
dual-targeted lipid microbubbles into the tail vein of rats, the pharmacokinetic parameters of ANM33 in plasma were as follows :
t,, was (4.70£0.96)h,C, . was (7.92+1.95) pg/L, CL was (0.11+0.02)L/h, K,, was (0.150+0.020)/h,K, was (0.030£0.004)/h,
AUC,, was (37.1122.14) pg-h- L', and AUC,_, was (56.01+4.25) pg-h+L".Conclusion The pharmacokinetic process of
ANM33-loaded dual-targeted ultrasound lipid microbubbles in rats generally conforms to a two—compartment model, characterized
by a short time to peak, high peak concentration,rapid onset,and good biosafety,which provides a theoretical basis for the treatment
of atherosclerosis and the clinical translation of lipid carrier—based drugs.
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