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Abstract A novel spectrofluorimetric method to determine
abiraterone acetate and its active metabolite, abiraterone was
developed, based on the fact that fluorescence intensity of
abiraterone acetate and abiraterone could be enhanced
in (3-cyclodextrin (3-CD) due to the formation of the inclusion
complex. The inclusion interaction of 3-CD and abiraterone
acetate and the 3-cyclodextrin sensitized spectrofluorimetry
was examined. The various factors influencing fluorescence
were discussed in details. The results showed that under the
optimized conditions, the linear range of calibration curve for
the determination of biraterone acetate and abiraterone was
0.20~6.0 pg/mL, and the detection limit (LOD) was 6.8
(#=0.997) or 6.6 ng/mL (r=0.996), respectively. No interfer-
ence was observed from common co-existing substances or
pharmaceutical excipient. The method was successfully ap-
plied to the analysis of abiraterone acetate in pharmaceutical
formulation and abiraterone in human serum/urine.

Keywords Abiraterone acetate - Abiraterone - 3-cyclodextrin -
Sensitized spectrofluorimetry

Introduction
Abiraterone (Fig. 1a) is a CYP17 (17«-hydroxylase-C17, 20-

lyase) inhibitor drug used in castration-resistant prostate cancer
(formerly hormone-resistant or hormone-refractory prostate
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cancer)—i.e., prostate cancer not responding to androgen dep-
rivation or treatment with antiandrogens. It is formulated as the
prodrug abiraterone acetate (Fig. 1b) and marketed under the
trade name Zytiga (approved by U.S. Food and Drug Admin-
istration in April 2011) [1].

Inactive ingredients in abiraterone acetate tablets are lactose
monohydrate, microcrystalline cellulose, and so on. After oral
administration, abiraterone acetate, the prodrug form present in
the commercial preparation, is de-acetylated to abiraterone
in vivo to inhibit CYP17 [2]. In clinical studies, abiraterone
acetate is well tolerated and shows promising clinical activity in
castration-resistant prostate cancer. The recommended dose of
abiraterone acetate is 1,000 mg orally daily in combination with
prednisone 5 mg twice daily [3]. Zytiga may cause serious side
effects including high blood pressure (hypertension), low blood
potassium levels (hypokalemia) and fluid retention (edema) [4].
In view of safe medication and investigating the pharmacoki-
netics of abiraterone acetate in patients, an analytical procedure
is needed to determine abiraterone acetate in pharmaceutical
formulation and abiraterone in human serum/urine.

Literature review reveals that the reported methods main-
ly focus on chromatographic techniques with MS detector
for the determination of abiraterone acetate and abiraterone
in human plasma [2] or abiraterone in rat and human plasma
[5]. However, analytical techniques based on LC-MS in-
volve a complex procedure and costly solvents and expen-
sive instrumental set up which an ordinary laboratory cannot
afford. Compared with chromatography, spectrofluorimetry
attracts more and more interest with its high sensitivity and
selectivity and simplicity, and thus has been used extensively
in the analysis of drugs [6, 7].

The sensitivity of fluorescence analysis could be enhanced in
suitable medium (such as fluorescence probe [7, 8], surfactant
[7], room temperature ionic liquid [9]). 3-cyclodextrin (3-CD) is
a cyclic oligomer of seven linked D-glucopyranose units, which
structure is that of a truncated cone with the hydrophilic outer
surface and a hydrophobic internal cavity. Because of its peculiar
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Fig. 1 Chemical structures of a
abiraterone and b abiraterone
acetate

molecular structure, 3-CD could include guest molecules to form
inclusion complexes. The formation of inclusion complex, in
many cases, would alter the physical, chemical or biological
properties of substrates, which could make up for the inadequate
performance of the guest molecules application [10]. As analyt-
ical synergist, 3-CD has been used in spectrophotometry [11, 12]
or chromatography [13] for drug analysis.

This work described a new spectrofluorimetric method for
the determination of abiraterone acetate and abiraterone,
based on the native fluorescence intensity of abiraterone
acetate and abiraterone could be increased strongly in the
medium of 3-CD due to the formation of inclusion complex.
The reaction conditions were optimized. The mechanism of
[-cyclodextrin sensitized spectrofluorimetry was discussed
with inclusion constant and quantum efficiency in different
media. The method was successfully applied to the determi-
nation of abiraterone acetate in abiraterone acetate tablets
and abiraterone in human serum/urine.

Experimental
Apparatus

A F-4500 spectrofluorimeter (Hitachi, Japan) was used for
all the fluorescence measurement, with excitation and emis-
sion slits at 5.0 nm, Aex=259 nm and 1-cm quartz cell. The
pH was measured on a pH S-25 pH meter (Shanghai, China).
All absorption spectral recordings and absorbance measure-
ments were performed on a UV 2501 spectrophotometer
(Shimadzu, Japan).

Chemicals

Abiraterone acetate standard, abiraterone standard and abirate-
rone acetate tablets (Batch number: 20130101, Labeled value:
125 mg/tablet) were kindly provided by Jiangsu Lianhuan
pharmaceutical Co., Ltd. (Jiangsu, China). 3-cyclodextrin and
all other materials (analytical reagent grade) were purchased
from reagent company of Guoyao (Shanghai, China).

@ Springer

Abiraterone acetate and abiraterone standard stock solu-
tions of 2.0 mg/mL were prepared by dissolving 0.10 g of
abiraterone acetate or abiraterone in 50 mL of anhydrous
ethanol and kept in coolness and darkness. The stock solu-
tions were further diluted with anhydrous ethanol to obtain a
standard working solution of 0.20 mg/mL before using.

1.0 % [3-CD solution was freshly prepared in distilled water.
Series of HAc-NaAc buffer solution (pH 3.5-6.5), NH4Ac buffer
solution (pH 7.0) and NH;3-NH4Cl buffer solution (pH 7.5-8.0)
were prepared.

Sample Preparation
Abiraterone Acetate Tablets Treatment

Ten tablets of abiraterone acetate was weighed and crushed, and
then sample powder of about one tablet was accurately weighed
and placed in a 50 mL of beaker and dissolved with anhydrous
ethanol. Insoluble excipient was removed by filtration through
a 0.45 pum membrane filter. The filtered solution was diluted to
50 mL with anhydrous ethanol. The solution was further diluted
12.5-fold with anhydrous ethanol before using.

Serum/Urine Treatment

Firstly, serum and urine samples of healthy volunteer were
collected from local hospitals and stored in polyethylene bot-
tles. Then 1.0 mL of blank serum or urine sample was spiked
with 1.0 mL of abiraterone stock solution. To the spiked serum
or urine solution, 8.0 mL of acetonitrile was added. The mixture
was vortex-mixed for 1 min and centrifuged for 15 min at 1,200 1/
min [14]. Finally the superatant was determined for abiraterone.

The concentration of abiraterone acetate in abiraterone ace-
tate tablets and abiraterone in serum or urine was detected by
working curve method with fluorescence system.

Fluorescence Measurements

In a 10 mL volumetric flask, 0.5 mL of 1.0 % (3-CD solution,
1.5 mL of HAc-NaAc buffer solution (pH=5.5) and adequate
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abiraterone acetate standard, abiraterone standard or sample
solution were added; the solution was diluted to the mark with
distilled water. Then fluorescence spectra were recorded in the
range of 250-500 nm upon excitation at 259 nm.

Determination of Relative Fluorescence Quantum Yield

Fluorescence quantum yields of abiraterone acetate and
abiraterone with or without 3-CD were measured using
1.0x10"® g/mL quinine sulfate as reference material.

Under the same apparatus conditions, according to the equa-
tion @,=(@1A1F2)/[(F1A%) [15], the quantum yield of the analyte
was calculated. In brief, ¢; and ¢, correspond to standard and
unknown fluorescence quantum yield, F; and F, are the integral
areas of two calibration fluorescence emission curves, and A
and A, are the absorbance (Apsorbance =Mexcitation) Of the stan-
dard and unknown, and¢;=0.55 (25 °C) is known.

Determination of Inclusion Constant by Direct Fluorescence
Technique

In a 10 mL volumetric flask, an aliquot of abiraterone acetate
(2.0 pg/mL), 1.5 mL of HAc-NaAc buffer solution (pH=5.5)and
various amounts of 8.81x10* mol/L B-CD (finally the Cp-CD
should be much more than ¢ 4p;raterone acetate) Were added, and then
diluted to the mark with deionized water and mixed thoroughly.
After that, the fluorescence intensity of mixture was measured in
a l-cm quartz cell at 345 nm after excitation at 259 nm. The
inclusion constant K was calculated according the modified
Benesi-Hildebr and equation (double reciprocal plot) (Eq. 1)
[16]

1 1 N 1 (1)
F-Fy  Kk0-Co-Cep  K-Q-Co

1000
1-abiraterone acetate in water
2-abiraterone in water
800 | 3-abiraterone acetatein p-CD

- 4-abiraterone in B-CD
=
2
o 600
2
£
3
Q 400
)
&)
7]
O 0}
o
=
L

0}

1 1 1 1 1 1 1 1

280 300 320 340 360 380 400 420 440 460
A(nm)

Fig.2 Emission spectra of abiraterone acetate or abiraterone
(abiraterone acetate or abiraterone: 2.0 ug/mL, 3-CD: 0.05 %)
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Fig. 3 Effect of different testing system on abiraterone acetate fluores-
cence intensity (abiraterone acetate: 2.0 pg/mL, all media:0.05 %)

Briefly, F and F was the fluorescence intensity of abiraterone
acetate with or without 3-CD, k was the instrument constant, Q
was fluorescence quantum yield, Cy was the concentration of
abiraterone acetate, C p represented the concentration of 3-CD.
K was the inclusion constant. The calibration graph was obtained
by plotting =7 versus & The intercept divided by the slope

of calibration graph was K.
Results and Discussion

Fluorescence Spectra of Abiraterone Acetate
and Abiraterone

The fluorescence spectra of abiraterone acetate and abiraterone in
water (curve 1, 2) and (3-CD (curve 3, 4) medium are shown in
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Fig. 4 Effect of pH on abiraterone acetate or abiraterone fluorescence
intensity (abiraterone acetate or abiraterone: 2.0 pg/mL, 3-CD: 0.05 %)
1- abiraterone acetate in water, 2- abiraterone in water, 3- abiraterone
acetate in (3-CD, 4- abiraterone in 3-CD
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Fig. 2. Comparing curve 1 and 3, 2 and 4, the fluorescence
intensity of abiraterone acetate was enhanced about six times in
0.05 % (3-CD system than that in water; while for abiraterone, the
fluorescence intensity was increased two times.

Selection of Media

The selection of media is very important in spectrofluorimetry. In
this work, media such as Triton-X-100, SDS, CTAB, [3-CD,
methyl-3-CD, hydroxymethyl-3-CD were studied. The results
indicated that there would be fluorescence emission of Triton-X-
100 at 350 nm and interferes the determination of abiraterone
acetate or abiraterone. Other media influence on the determina-
tion of abiraterone acetate is shown in Fig. 3. It could be seen
from Fig. 3 that the influence of media on the fluorescence
intensity of abiraterone acetate (F) could be divided two kinds.
(1) F was quenched(such as SDS); (2) F was enhanced( such as
CTAB, (-CD, methyl-3-CD, hydroxymethyl-3-CD). Maxi-
mum fluorescence intensity was observed in 3-CD medium.
Hence, 3-CD was the medium of choice. As for abiraterone,
the influence of media on fluorescence intensity was similar to
that of abiraterone acetate.

Effect of pH

Effect of pH on F is shown in Fig. 4. It could be seen from Fig. 4
that (1) that the fluorescence intensity of abiraterone acetate or
abiraterone in water was increased with pH increasing before
pH 5.5, and reached a maximum value at pH 5.5. After pH 6.0, F
was decreased (curve 1 and 2); (2) the variation tendency of F
depending on pH in (3-CD medium was similar to the situation in
water, and the maximum sensitizing effect was found at pH 5.5
(curve 3and 4).
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Fig. 5 Effect of 3-CD amount on abiraterone acetate or abiraterone
fluorescence intensity (abiraterone acetate or abiraterone:2.0 pg/mL)
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Fig. 6 The influence of temperature on determination (abiraterone
acetate or abiraterone: 2.0 pg/mL, 3-CD: 0.05 %)

Fluorescence intensity

Above examination indicated (1) because the pKa of
abiraterone acetate is 5.19 [17], the fluorescence of abiraterone
acetate probably came from its neutral form; (2) the inclusion
action of (3-CD and abiraterone acetate didn’t change the struc-
ture of abiraterone acetate. Thus, a HAc-NaAc buffer solution of
pH=5.5 was chosen for the determination.

Effect of Ionic Strength

The effect of ionic strength was studied by adding KCl solution
to abiraterone acetate or abiraterone solutions. The results
showed that F was significant decreased when the concentration
of KCl was over 0.50 mol/L. In this study, 1.5 mL of HAc-NaAc
buffer solution (1.0 mol/L) can satisfy the requirement of ionic
strength.

Effect of 3-CD Amount

The effect of 1.0 % 3-CD amount on F was studied in the range
of 0.2-1.5 mL (Fig. 5). The maximum fluorescence intensity was
obtained with 0.4 mL of the reagent. After that, F was almost not
affected with enhancing amount of 1.0 % (3-CD up to 1.5 mL.
Thus, 0.5 mL of 1.0 % {3-CD was chosen as an optimum amount
for all measurements.

Effect of Reaction Time

The effect of reaction time on the formation of inclusion com-
plex was studied at room temperature. It was observed that the
inclusion complex ([3-CD-abiraterone acetate and 3-CD-
abiraterone) got stabilized immediately after mixing the drug
and reagent and remained stable at least for about 2 h.



J Fluoresc (2013) 23:1279-1286

1283

Table 1 Tolerance limits of interfering substances

Table 3 Test of precision of the proposed method

Tested Tested substances
substances to analyte ratio (W/w)
Glucose 50000

S0, 9600

K" 8000

Cl',Na" 4500

Tartaric acid 2500

Cane sugar, citric acid 1250

Lactose 625

NiZ* 500

Zn** 350

Mg>* 100

Ca™ 80

AP 50

Pb*" 7.5

Ccu** 1

Effect of Temperature

Temperature is an important factor in spectrofluorimetry. The
effect of temperature on F is shown in Fig. 6. As can be seen, F
was almost unchanged in the range of 15~30 °C, but dramati-
cally decreased when T >30 °C. So, 20 °C (room temperature)
was chosen for this work.

Effect of Potential Interferences

The potential interference of the proposed method was evaluated
by analyzing the standard solution of abiraterone acetate in the
presence of tablet excipients such as lactose, microcrystalline
cellulose, croscarmellose sodium, sucrose, magnesium stearate,
colloidal silicon dioxide and other possible coexisting sub-
stances. It was found that the solubility of microcrystalline cel-
lulose, croscarmellose sodium, magnesium stearate or colloidal

Table 2 The performance characteristic of the proposed method

Parameters Abiraterone Abiraterone
acetate
Linear range (pg/mL) 0.20~6.0
Limit of detection (LOD)(ng/mL) 6.8 6.6
Limit of quantitiation(LOQ)(ng/mL) 22.4 21.8
Slope (b) 301.9 316.4
S.D. of slope 1.3 2.0
Intercept (a) 43.19 82.49
S.D. of intercept 0.98 1.2
Correlation (1, n=38) 0.997 0.996
S.D. of reagent blank (n=11) 0.688

Proposed Added  Found® (ug/mL) RSD (%)
method  (ug/mL)
Abiraterone Abiraterone Abiraterone Abiraterone
acetate acetate
Interday  1.00 1.02 0.98 0.15 0.20
2.00 1.98 2.02 0.22 0.18
3.00 3.05 3.04 0.18 0.23
Intraday  1.00 1.03 1.04 0.24 0.25
2.00 2.05 2.02 0.30 0.28
3.00 2.96 2.95 0.21 0.26

*Mean for five independent determinations

silicon dioxide was very small under the examination condition
and could be eliminated as sediment from solution.

The effects of other substances were discussed in the deter-
mination of 2.0 pg/mL abiraterone acetate. The level of tolerated
concentrations of foreign substances was considered as the max-
imum concentration found to cause a change in signal, less than
+5 %, compared with the signal without foreign substances. The
tolerance limits are listed in Table 1. As indicated in Table 1,
there was little interference from the excipients in abiraterone
acetate tablets and other possible existing substances.

Analytical Application
Linearity and Limits of Detection

The calibration graphs for determining abiraterone acetate and
abiraterone were obtained under the experimental conditions
described above by plotting fluorescence intensity versus con-
centration. The analytical parameters obtained are given in
Table 2. The results showed that a good linear relationship was
observed over the range 0.20~6.0 pg/mL.

Precision and Repeatability

To evaluate intra-day and inter-day precisions, analysis of
abiraterone acetate and abiraterone at three concentration levels
(1.00, 2.00, 3.00 pwg/mL ) was carried out by performing five
experiments on the same day using the same analyte standard
solution and over five consecutive days using different solutions.
The results are summarized in Table 3. The intra-day and inter-
day RSD values for the determination of biraterone acetate and
abiraterone ranged from 0.15 % to 0.30 %, from 0.18 % to
0.28 %, respectively, reflecting the usefulness of the method in
routine use.

Accuracy and Recovery

The accuracy of the proposed method was examined by
performing recovery experiments through standard addition
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Table 4 Results of sample determination and recovery

Sample Added  Found RSD Recovery(%)
(ng/mL) (ng/mLl) (%)
Abiraterone acetate tablet 0.0 2.09 0.8 /
1.0 3.10 1.3 101.0
2.0 4.05 1.5 98.0
3.0 4.96 1.2 957
Serum 0.0 1.56 2.1/
1.0 2.62 1.0 106.2
2.0 3.60 1.9 101.9
3.0 4.64 23 102.6
Urine 0.0 1.87 08 /
1.0 2.86 1.6 99.0
2.0 3.84 23 984
3.0 4.67 1.7 932

Average value of three determination

technique. In examination known quantities of pure abiraterone
acetate were mixed with definite amounts of preanalyzed
abiraterone acetate tablet, or abiraterone were mixed with def-
inite amounts of preanalyzed human urine/serum. After that
mixtures were analyzed following the proposed method. The
data are listed in Table 4. Obtained mean values of the recov-
eries ranged from 95.7 % to 101.0 %, from 101.9 % to 106.2 %
and from 93.2 % to 99.0 % for abiraterone acetate tablets and
human serum/urine; the RSD was from 0.8 % to 1.5 %, from
1.0 % to 2.3 % and from 0.8 % to 2.3 %, respectively, which
indicating both good accuracy and precision.

Comparison of Different Methods

The results obtained in this article were compared with those
by other methods for the determination of abiraterone acetate
and abiraterone (Table 5). It can be seen from Table 5 the
LOD of HPLC-MS is lower than that of proposed method,
but the recovery is poorer than the recovery of this work.
Moreover HPLC-MS generally requires complex and expen-
sive equipment. In words, the present study had the rapidity,
simple, cheap advantage over HPLC-MS and lower LOD
over HPLC-UV.

Sample Determination

The method was applied to determine abiraterone acetate in
abiraterone acetate tablets and abiraterone in spiked human
urine and serum. The data are listed in Table 4. The result of
abiraterone acetate tablets obtained by the proposed method
(130.6 mg/tablet) was in good agreement with the label value
(125 mg/tablet).

Discussion of Sensitizing Effect Mechanism

Because the property of abiraterone acetate is similar to that of
abiraterone, the interaction of abiraterone acetate and [3-CD is
discussed in this paper.

Inclusion Interaction of Abiraterone Acetate and [3-CD

The photochemical and photophysical properties of guest mol-
ecules could be altered due to the formation of a host-guest
inclusion complex. The change of fluorescence intensities of
the abiraterone acetate in the presence of 3-CD might be due to
the following two reasons: (1) the formation of a host-guest
inclusion complex. In this situation abiraterone acetate mole-
cules would enter the hydrophobic cavity of 3-CD and the
hydrophobic cavity of 3-CD provided the different microenvi-
ronment for abiraterone acetate; (2) it may be a solvent effect
caused by a higher concentration of 3-CD.

To demonstrate the formation of host-guest complex (3-CD -
abiraterone acetate), several experimental techniques were used:

(1) B-CD is the cyclic oligosaccharides consisting of seven
d-(+)-glucopyranose units. If the change of fluorescence
intensities of abiraterone acetate is caused by (-CD
solvent effect, the same influence could also be caused
by glucose [19].

The effect of glucose on the spectra of abiraterone
acetate was tested. When the addition of glucose (in an
equivalent mass of 4.4x10~* mol/L B-CD) to a 2.0-

pg/mL of abiraterone acetate solution, the fluorescence
spectra of abiraterone acetate were neither spectral shifts
nor intensity changed, which contrasted with those found
when (3-CD was added. It indicated that the fluorescence
spectra changes of abiraterone acetate induced by (3-CD

Table 5 Comparison of

methods for the determination of Technique Sample Linearity range ~ LOD Recovery Reference
abiraterone acetate and
abiraterone LC-MS/MS+SPE  Abiraterone acetate  5~500 nM 5nM 73~80 % 2]
Abiraterone T1~77 %
LC-MS/MS-ESI Abiraterone 0.2~201 ng/mL  0.20 ng/mL [5]
LC-UV Abiraterone 10-200 pg/mL 4 pg/mL 95~105 % [18]
Fluorescence Abiraterone acetate  0.2~6.0 pg/mL. 6.8 ng/mL 91.5~101.0 %  This work
Abiraterone 6.6 ng/mL 93.2~106.2 %
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Table 6 Chemical shifts d of protons in 3-CD and abiraterone acetate -3-CD (D,0 as solvent)

B-CD

H| Hz H3 H4 H5 H6
dp-cp 4.994 3.593 3.904 3.509 3.792 3.817
Sabiraterone acetate -p-CD 4.986 3.606 3.871 3.527 3.681 3.789
AS* —0.008 0.013 —0.033 0.018 —=0.111 —-0.028

a - —
Ad 763biraterone acetate -3-CD 5[?>-CD

might be due to the formation of inclusion complexes
(B-CD- abiraterone acetate), namely there was the con-
clusion interaction between 3-CD and abiraterone acetate.

(2) The polarity of the hydrophobic cavity of 3-CD is sim-
ilar to that of alcohols (R—OH). The effect of different
alcohols on the fluorescence spectra of abiraterone ace-
tate was investigated, which could reflect the inclusion
interaction between [3-CD and abiraterone acetate [10].

Ethanol/water and 2-propanol/water were used as media
to obtain the fluorescence spectra of abiraterone acetate at
different alcohol/water ratios. It was found that the emission
wavelength of abiraterone acetate was red-shifted, and its
fluorescence intensity was gradually enhanced as the per-
centage of the 2-propanol increased but decreased as the
percentage of the ethanol increased. The facts suggested
that the microenvironment around abiraterone acetate mol-
ecules in the presence of 3-CD was similar to that in
alcohols/water, thus it indicated the formation of inclusion
complexes ([3-CD-abiraterone acetate).

(3) The protons chemical shifts of 3-CD in different system are
measured by "H NMR spectroscopy, which could illustrate
whether guest molecules enter the cavity of 3-CD.

According to the "H NMR spectra of 3-CD and 3-CD-
abiraterone acetate, apparent changes in chemical shifts of
different protons in 3-CD could be observed (Table 6).
From Table 6 it could be seen in 3-CD-abiraterone acetate
system dramatic upfield shifts of 3-CD’s interior H-3, H-5
and H-6 protons were occurred, but the shifts of 3-CD’s
outside H-1, H-2 and H-4 protons could be neglected.
Because H-3 and H-5 are interior H of 3-CD, the apparent
shift changes of H-3 and H-5 indicate that the guest

Fig. 7 The formation progress
of 3-CD- abiraterone acetate
inclusion complexes

ART

molecules (abiraterone acetate) enter the cavity along [3-
CD’s wide rim, and the apparent chemical shifts possibly
resulted from the shielding effect exerted by the inclusion
of the guest molecule into 3-CD’s cavity.

All the above facts indicated obviously that a steady inclu-
sion complex was formed between (3-CD and abiraterone
acetate. Figure 7 showed the formation progress of inclusion
complexes ([3-CD- abiraterone acetate).

The inclusion constant K is an important parameter for
characterizing the inclusion interactions of 3-CD with guest
molecules. K would show the intensity of binding force of 3-
CD with guest molecules. So far, the methods, including
spectrum (UV-vis and fluorescence), HPLC, surface ten-
sion, electrochemistry, calorimetry, dynamics and competi-
tion method [20], were used to determine inclusion con-
stants. In this paper, the inclusion constant of 3-CD and
abiraterone acetate was determined by direct fluorescence
technique. The K was 2.5%10° L/mol at 20 °C.

Fluorescence Quantum Yield

The fluorescence quantum yield is one of the mostly basic
and significant parameters in all the characters of fluores-
cence substance. It represents the ability of translating ab-
sorption energy to fluorescence [21]. The fluorescence quan-
tum yield of abiraterone acetate (2.0 ug/mL) with or without
0.05 % B-CD was 0.015 and 0.21 respectively. It was found
that the quantum yield ®;was approximately 14 times higher
in the presence of 3-CD than in the absence of (3-CD.

The @ value is closely related to chemical structure and
microenvironment of the system. The sensitization of 3-CD

[
SOl

B-CD- ART complexe
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on abiraterone acetate fluorescence intensity was possibly
because that the measured fluorescence substance singlet state
was protected by [3-CD owing to the inclusion of 3-CD. The
inclusion interaction could make a more suitable microenvi-
ronment for phosphor, which prevented collision inactivation.

Conclusions

In this paper, a new fluorimetric method was developed for
the determination of abiraterone acetate and abiraterone,
which based on the fact that fluorescence intensity of
abiraterone acetate and abiraterone could be enhanced dra-
matically by (-CD. Compared with the reported two
methods (LS-MS), the fluorimetric method possessed such
merits as simple operation and cheaper apparatus. The ex-
amination results showed no interferences from the common
excipients and additives. The statistical parameters and re-
covery data revealed good accuracy and precision of the
proposed method. Therefore, it is concluded that the pro-
posed method is simple, sensitive and rapid for the determi-
nation of abiraterone acetate and abiraterone.
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