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Introduction

Atorvastatin  (ATS) is the gold-standard treatment for
hypercholesterolemia and the prevention of cardiovascular illnesses
caused by dyslipidemia around the world. Physiologically based
pharmacokinetic (PBPK) models have been positioned as a significant
tool for the study of complex pharmacokinetic (PK) processes and
their extrapolation in specific sub-populations, leading to regulatory
acceptance [1]. In recent years, several PBPK models of ATS have
been produced, each addressing a distinct element of ATS's PK
features. The goals of this study are to I outline the physicochemical
and pharmacokinetic properties involved in the time-course of ATS,
and (ii) assess the primary highlights and limits of the PBPK models
of ATS that have been published thus far. Common features relating
to the physicochemical characteristics of ATS are included in the
PBPK models. However, the analyte tested, the kind and influence
of transporters and metabolic enzymes, and the permeability value
employed all varies significantly. This review also outlines significant
processes (lactonization, P-gp contribution, ATS-Ca solubility,
simultaneous management of numerous analytes, and experimental
data in the target population) that would improve PBPK model
prediction and make it a useful tool for ATS dose optimization [2-4].

Patients with chronic renal failure frequently have a secondary
form of complicated dyslipidaemia, and lipid-lowering therapy may
be beneficial. Although atorvastatin has been proven to effectively
lower levels of atherogenic lipoproteins in patients with renal failure,
there is a paucity of pharmacokinetic data in haemodialysis patients.
Hypercholesterolaemic haemodialysis patients were given 40 mg
(n=12) or 80 mg (n=11) atorvastatin once daily for two weeks, initially
as a single dose and subsequently continuously. LC/MS/MS was used
to determine plasma levels of atorvastatin and its active and inactive
metabolites, and pharmacokinetic characteristics (Cmax, tmax, AUC,
t1/2) were compared between single and multiple dosing, as well as
between different dosages [5].

After single and 2-week multiple dosing, the pharmacokinetic
characteristics of the parent drug atorvastatin acid were not significantly
altered; they demonstrated dosage proportionality between the 40 and
80 mg doses and were comparable to observations in healthy volunteers.
The major active metabolite orthohydroxyatorvastatin and the inactive
metabolites atorvastatin lactone and orthohydroxyatorvastatin lactone
showed dose proportionality and absence of accumulation, but the
active metabolite levels were lower and the inactive metabolites were
higher than in healthy volunteers [6-8]. In the metabolic clearance
of atorvastatin, the parahydroxymetabolites were just a minor
route. Haemodialysis had no effect on atorvastatin or its metabolites
clearance, and the medicine was well tolerated with no significant side
effects. While there may be modest changes in atorvastatin metabolic
processing in haemodialysis patients, active drug did not accumulate
or demonstrate increased clearance, and levels were equivalent to those
detected in healthy volunteers. As a result, there is no need to change
the atorvastatin dosage in this patient population.

Statins are inhibitors of 3-hydroxy-3-methylglutaryl-coenzyme

A reductase, which are commonly used to prevent cardiovascular
disease. However, statins, notably atorvastatin, have been linked to a
number of pleiotropic processes. As a result, using positron emission
tomography (PET) to analyse ['®F]atorvastatin kinetics may help
to clarify the mechanism of action of statins as well as the impact of
sexual dimorphism, which is one of the most hotly discussed inter
individual variables influencing therapeutic efficacy. [*¥F] Atorvastatin
was manufactured using a previously developed *F-deoxyfluorination
technique and tested in preclinical PET investigations in female and
male Wistar rats (n =7 for both groups) as well as ex vivo biodistribution.
PET data was fitted to a variety of pharmacokinetic models, allowing for
the estimation of key kinetic parameters. In comparison to the major
target organ (liver), excretory routes (kidneys and small intestine), and
stomach, PET imaging and bio distribution investigations revealed low
absorption of ['*F]atorvastatin in all tissues [9].

The female liver's uptake of [**F] atorvastatin was 38% higher than
the male liver's. The irreversible 2-tissue compartment model fit the
['*F] atorvastatin kinetics in the liver the best. A strong correlation
(R2 > 0.93) between quantitative Ki (the radiotracer's unidirectional
net rate of influx between compartments) and semi-quantitative liver
SUV (standard uptake value), measured between 40 and 90 minutes,
revealed the possibility of using the latter parameter to monitor ['*F]
atorvastatin uptake without the need for blood sampling. Female rats
showed faster absorption and clearance in preclinical testing than male
rats, possibly due to a higher efficiency for exchanges between artery
input and hepatic tissue. Because of the sluggish ["*F]atorvastatin
kinetics, equilibrium between liver and plasma concentrations was
not established during the time period examined, making it difficult to
gather adequate and reliable kinetic data to characterise the radiotracer
pharmacokinetics over time. Nonetheless, the published findings
suggest that, if all scans are performed at the same time, the SUV could
be utilised as a simpler metric. Female rats showed faster absorption
and clearance of ["F] atorvastatin in preclinical PET experiments
than male rats, possibly due to a better efficiency of exchange between
arterial blood and hepatic tissue.

liposomal formulation of irinotecan (ONIVYDE) has been
approved by FDA and widely applied in the treatment of pancreatic
cancer. ONIVYDE is a novel liposome formulation, entrapping
CPT-11 in the aqueous core of vesicles using a modified gradient
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loading method. Due to toxicity concerns, it is essential to explore a
rapid and reliable method to effectively isolate and quantify the non-
liposomal, namely, free CPT-11and total CPT-11 in plasma. This study
focuses on separation of non-liposomal CPT-11, evaluation of the
pharmacokinetics of free CPT-11 and total CPT-11 and bio-distribution
after intravenous administration of CPT-11 liposome. Free CPT-11 in
plasma was separated by solid-phase extraction (SPE). The amount of
total CPT-11 and main metabolite 7-ethyl-10-hydroxycamptothecin
(SN-38) in plasma was quantified by ultra-performance liquid
chromatography-MS/MS. The calibration curves fitted well and
lower limit of quantitation for SN-38, free CPT-11, total CPT-11 and
CPT-11 in tissue and were 5 ng/ml, 10 ng/ml, 4.44 ng/ml and 25 ng/
ml respectively. The recoveries, precision and accuracy of the method
appear satisfactory. Using this method, the pharmacokinetics and bio-
distribution of CPT-11 liposome formulation after an intravenous dose
of 2.5 mg/kg were then investigated [10].

Conclusion

In this study, a selective and sensitive UPLC-MS/MS method
coupled with SPE technique was developed to quantify the F-CPT-11
and T-CPT-11 in rat plasma. And SPE method was feasible for
separating F-CPT from liposome. The UPLC-MS/MS method was then
successfully applied for pharmacokinetic and bio-distribution studies
of CPT-11 liposome. The result showed that the validated method
would be helpful for toxicity assessment of CPT-11 loaded-liposome.
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