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Abstract— Lovastatin (LOVA), a fungal metabolite isolated from cultures of Aspergillus terreus, is a com-
petitive HMG-CoA reductase inhibitor used for the treatment of primary hypercholesterolemia, and has
also been shown to suppress growth in a variety of nonglioma tumor cell lines. A sensitive reversed-
phase high-performance liquid chromatographic method with ultraviolet (UV) absorbance detection
has been developed to quantitate LOVA in human plasma and urine samples using liquid-liquid ex-
traction procedure. Baseline separation of LOVA and internal standard, simvastatin was achieved on a
Novapak Cjs analytical column with a mobile phase containing 0.025M NaHPO, : ACN (35:65, v/v%), ad-
justed pH to 4.5. The flow rate was set at 1.5 ml/min, and the column effluent was monitored by a UV
detection at 238 nm. The limit of quantification was determined to be 0.5 ug/m! while extraction ef-
ficiency of LOVA ranged from 73.4~82.9% at LOVA concentrations of 0.5 to 10 pg/mi. Good linearity
with correlation coefficients greater than 0.999 was obtained in the range of LOVA concentrations from
0.5 to 10 pg/ml. The accuracy and the precision were proven excellent with relative standard deviation
(RSD. %) and relative error (RE, %) of less than 4.2 and 4.0, respectively. Intraday precision, evaluated
at five LOVA concentrations (0.5, 1, 2, 5, 10 pg/ml) and expressed as RSD ranged from 0~1.82% while
the interday precision at the same concentrations ranged from 0.7~10.5%. The analytical method des-
cribed was then successfully employed for the determination of LOVA concentrations in plasma sam-
ples obtained during a phase Il clinical trial using high doses of LOVA (30~40 mg/kg/day). This
method could be further utilized for the ongoing pharmacokinetic studies and therapeutic drug mon-
itoring of the high-dose LOVA therapy in adenocarcinoma patients.
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Fig. 1— Structural formula of lovastatin and its active metabolite. lovastatin acid, showing the inactive prodrug in the
lactone form (left) and the active inhibitor in the hydroxyacid form (right).
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Fig. 2 — Chromatograms of lovastatin (L) from plasma standards and samples after the last dose. (A) blank human
plasma: (B) plasma standard spiked with 2 pg/m! of L and 10 pg/m! simvastatin (S): (C) plasma sample
collected 2 hrs later after the last dose: (D) plasma sample collected 6 hrs later after the last dose.
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Fig. 3 — Chromatotograms from urine standards and samples after the last dose. (A) Blank urine: (B) urine standard
spiked with 2 pg/ml: (C) urine sample collected during 0~2 hrs: (D) urine sample collected during 2~6 hrs.
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Table I— Peak areas of lovastatin at 0.5, 1, 2. 5 and 10 pg/ml and the corresponding extraction ratios

Peak Area (pV* sec)

Extraction Efficiency (%)

Conc. (Hg/ml) Plasma Free (Plasma x 300*/350) % 100

Plasma Stdandard (STD) Plasma Free STD

0.5 67810 98536 82.9

0.1 130204 196918 79.7

2.0 254817 394554 71.8

5.0 606961 996212 73.4

10.0 1236297 1995872 4.6
Average 77.7

* Fraction in which 250 pJ of the sample was used for the extraction and later reconstituted with 300 p/ of the sol-
vent and of which 100 wI was finally injected for the analysis.

Table II— Precision and accuracy of the method with
human plasma standards

(Ego/‘;i'l) C‘Zﬁfg'/x‘;fé‘ged RSD (%) RE (%)
05 0.49+0.015 31 2.0
1.0 0.96+0.04 42 40
2.0 1.99+0.01 0.5 05
5.0 5.12+0.12 2.3 2.4
10.0 9.9410.05 0.5 0.6

28" 0.5~10 pg/ml 5% HHlA 4aATF ()7}
0.9998%1 2 HA4E& VEIATHY=4.66X+0.13, X
AE FE Y go|d BA), AP Adxe A
& 27 Table 19 RSD(%. Relative Standard
Deviation)$} RE(%, Relative Error) 2 YehAI}

¥Ao] inter ¥ intraday variability Al@24#%=

t}2-3 Z+o] Table TII YERARATE Table I11-Aol
ol3}d interday?] AEEL 0.7~105%¢ RSDZ
0.5 pg/mii A9t 10% A=Z JelS 2 7le 5
ToME <4.0% zolE BT =3 0.5 pg/mis
ALJstie <2.0% REE Yehlo] B4 4oty
% =5tk 348, intraday9 AU =+ RSD7}
R5 2%0°l3te} ghs Bt

olde] HAxe| 93IH, ZulrElElg JEIFHr)
80~ 1004} H=2] 183(35 mg/kg/day) o2 Tt
Aol B3t =8] v ug/ml vi¥h) vho] 7
Z8 AOR Hol gl QAo Solrixniat 24
AHE Al Z2olAElE] Ao Z fiale Aoy 2
o} ole] ZARE 6413t o|F-9 A Zup
Elglo] Ao AZHA &2 A, AT £ Fol Al

Table III— Inter/intraday precision and accuracy of the method with human plasma standards of lovastatin

A. 3-week period (Interday)

Conc. Measured (pug/ml)

Conc. g, o,

(ug/mi) 1 28] 39 e 53] Mean SD RSD (%) RE (%)
0.5 0.57 0.48 0.62 0.55 0.64 0.57 0.06 10.5 14.0
1.0 0.99 0.96 1.06 1.01 1.02 1.01 0.04 4.0 1.0
2.0 1.94 1.99 1.97 2.00 1.89 1.96 0.04 2.0 2.0
5.0 499 5.12 4.72 4.88 4,90 4,92 0.15 3.0 1.6
10.0 10.01 9.95 10.13 10.06 10.07 10.04 0.07 0.7 0.4

B. 12-hr period (Intraday)

Conc Conc. Measured {(ug/mi)

. [’) 0,
(ng/m)) o b 12 hr later Mean SD RSD (%) RE (%)
0.5 0.56 0.54 0.55 0.07 1.82 10.0
1.0 1.04 1.04 1.04 0.0 . 0.00 40
2.0 1.93 1.89 1.91 0.13 1.6 45
50 5.02 4.94 4.98 0.06 1.2 0.4

10.0 10.06 9.98 10.02 0.06 0.6 0.2
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