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Validation of a TLC-densitometric method for quality control of Estradiol valerate
in drug combinations
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The aim of the current study was the validation of a TLC-densitometric method for quality control of Estradiol
valerate in drug combination dosage forms. The TLC conditions were: glass plates with silicagel GeoF2s4; mobile phase:
chloroform : water = 90 : 10 v/v. The TLC-densitometric method was validated with respect to the analytical
parameters: limearity, LOD, LOQ, accuracy and precision (repeatability). Linear regression analysis was performed.
The regression calibration curve was built. Linearity accordance between the concentration and spot area in range:
5.10“ g/ml + 3.1073 g/ml was proved by the regression equation: y = 28874286.x + 14290. LOD = 3.15.10"* mg/ml;
LOQ =9.54.10 mg/ml.

For estimating the accuracy the recovery is presented in R [%] = RSD [%] with the respective confidence interval:
R[1.5 mg]: 95.92 % =+ 103.98 %; R[2 mg]: 93.35 % + 108.89 %; R[2.5 mg]: 95.37 % + 103.77 %. Precision is estimated
by standard deviation, relative standard deviation and confidence interval. All data for the obtained quantity correspond
to the confidence interval: 1.88 mg + 2.17 mg. The proposed validated TLC-densitometric method is appropriate for

quality control of Estradiol valerate in commercially available tablets.
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INTRODUCTION

Osteoporosis is a systemic skeletal disease,
characterized by decreased bone mass and altered
bone microarchitecture, leading to increased bone
fragility and fracture risk in women [1] and men
[2]. Estradiol valerate is used for treatment of
symptoms of menopause (hot flashes, burning,
irritation) and types of prostate cancer (androgen-
dependent), for prevention of osteoporosis in
postmenopausal women, replacement of estrogen in
women with ovarian failure or other conditions that
cause a lack of natural estrogen in the body. The
risk of osteoporosis is increased in estrogen
deficiency [3].

Estradiol valerate is included in combined
dosage forms for contraception with Cyproterone
acetate (Femilar) [4] and Dienogest [5, 6]. On the
pharmaceutical market drug products are available
for treatment of climacteric symptoms in
postmenopausal women, containing Estradiol
valerate 2 mg in combination with: Ciproterone
acetate 1 mg (Climen tabl.) [4]; Dienogest 2 mg
(Climodien tabl.) [7], Medroxyprogesterone acetate
10 mg (Divina, Farlutes) [8]; Levonogestrel 0.15
mg (Climonorm tabl.) [9].

The following methods for determination of
Estradiol valerate in tablets are described: 1) UV-
spectrophotometry at A = 280 nm [10]; II) UV-
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spectrophotometry - first derivative at A = 270 nm
[11] and A = 292 nm [10]; HI) fluorimetry after
derivatization reaction with dansyl chloride [12].
For determination of Estradiol valerate in drug
combinations containing other components in the
tablets the following methods are developed:

I) UV-derivative spectrophotometry:

1) Estradiol valerate and Cyproterone acetate
[13]

2) 2nd derivative spectrophotometry: at A =
297.4 nm for Estradiol valerate and at A = 273.4 for
Medroxyprogesterone acetate [14]

I1) chemiluminescence method: inhibition of
luminol luminescence by Estradiol valerate [15]

I11) HPLC with UV-detection:

1) Estradiol valerate/Dienogest: stationary
phase: ACE Cg, mobile phase: ammonium nitrate:
acetonitrile = 30 : 70 v/v, flow rate: 2 ml/min, A =
280 nm, internal standard: Cyproterone acetate [16]

2) Estradiol valerate/Medroxyprogesterone
acetate: stationary phase: Cis, mobile phase:
ammonium nitrate: acetonitrile = 30 : 70 v/v, A =
280 nm [17]

IV) GC/MS:  Estradiol
Medroxyprogesterone acetate [18]

V) electrochemical method: carbon electrode
modified with iron tetrapyridinoporphyrazine: 17p-
Estradiol valerate in injections [19].

The aim of the current study is to validate the
TLC-densitometric method for quality control of
Estradiol valerate with respect to the analytical

valerate  and
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parameters:
precision.

selectivity, linearity, accuracy,

MATERIALS AND METHODS
Materials

I) Reference standard: Estradiol valerate

II) Reagents with analytical grade quality:
chloroform (Sigma Aldrich, N: SZBD 074SV UN
1888); 99.98 % ethanol (Sigma Aldrich, N: SZBD
0500V UN 1170), distilled water

II) TLC glass plates precoated with silicagel
GeoF2s4, 20 cm x 20 cm (Sigma Aldrich, N:
2364681).

Method: TLC-densitometry.

I) Instrumentation: densitometer VILBER
LOURMAT CN-15.LC Serial:16263; sample
applicator 10 ul micropipette (Hamilton, Bonaduz,
Switzerland, N:18005701); TLC chamber (22 cm x
12 cm x 22 cm); stationary phase: Silicagel GeoF2s4;
mobile phase: chloroform : distilled water = 90 :
10 vlv, detection at A = 254 nm.

I1) Preparation of solution of RS for linearity
check.

Accurately weighed quantities of the reference
standard Estradiol valerate: 0.005 g, 0.01 g, 0.015
g, 0.02 g, 0.025 g, 0.03 g were dissolved in separate
volumetric flasks of 10.0 ml in 99.98 % ethanol to
obtain solutions with concentrations correspondin-

gly: 510 gml; 1.10° gml; 15.10 g/ml,

2.10 "g/ml, 2.5.10 ‘g/ml, 3.10 " g/ml.

I11) Preparation of model mixtures for accuracy
check.

Accurately weighed quantities equivalent to
0.015 g, 0.020 g, 0.025 g of the reference standard
Estradiol valerate were dissolved in separate
volumetric flasks of 10.0 ml in 99.98 % ethanol to
obtain 3 samples from 3 different model mixtures
with contents equivalent to 80 % (1.5 mg/ml, 1),
100 % (2 mg/ml, 11) and 120 % (2.5 mg/ml, I1) of
the theoretical concentration in the tablets (2 mg).

IV) Preparation of model mixtures for precision
(repeatability) check.

Accurately weighed quantities equivalent to
0.02 g of the reference standard Estradiol valerate
were dissolved in 6 separate volumetric flasks of
10.0 ml in 99.98 % ethanol to obtain 6 model
mixtures with Estradiol valerate content equivalent
to 100 % (2 mg/ml) of the theoretical concentration
in the tablets (2 mg).

RESULTS AND DISCUSSION

The TLC-densitometric method was validated
for the analytical parameters: selectivity, linearity,
accuracy and precision.

1) Selectivity

A ”placebo” solution without the active
substance Estradiol valerate was prepared in the
same manner like the solution of the reference
standard. The selectivity of the applied TLC-
densitometric method was proved by the fact, that
on the chromatograms with “placebo” solutions
there were no spots with Rf, corresponding to the
Rf of Estradiol valerate (0.92).

2) Linearity

Linearity accordance between the concentration
and spot area in the range: 5.10* g/ml + 3.10% g/ml
was proved by the regression equation: y =
28874286.x + 14290. (Fig. 1.). LOD = 3.15.10*
mg/ml; LOQ = 9.54.10° mg/ml.
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Fig. 1. Linearity for Estradiol valerate

3) Test for system suitability

The suitability of the system was confirmed by
the lack of a statistically significant difference
between the values of the chromatographic mobility
parameter relative to the front (Rf) in the analysis
of 6 samples of Estradiol valerate: Rf: 0.43, 0.43,
0.43,0.43,0.44, 0.44 (0.43 + 0.005, SD = 1.4).

4) Accuracy

For the estimation of accuracy, in Table 1 are
summarized data for the spot area (A), obtained by
the method of calibration curve for model mixtures,
the quantity [C] and the recovery [RC] of Estradiol

valerate, arithmetical mean ( X ); standard deviati-
on (SD) and relative standard deviation (RSD) (%);

S X — mean quadratic error; P — confidence possibi-

lity (%); t — Student’s coefficient; X =t.S X — con-
fidence interval; E — relative error. Accuracy is pre-
sented by the recovery R (%) and RSD [20].
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Table 1. Data for spot area (A), quantity [C] and degree of recovery [RC] for Estradiol valerate in model mixtures —
estimation of accuracy.

N: A [Ci5] R[Cuis] A [C2] R[C.] A [Cas] R [Cas]
’ [mg] [%] [mg] [%] [mg] [%]
1. 56000 142  97.73 68000 1.84 96.84 84000 239 97.55
2, 57900 149  99.33 71500 1.96 10051 86200  2.47 98.80
3, 60700 159  102.58 76200 2.12 106.0 90300 261 102.35
15+ 1.97+ 249 +
~ 58200 71900 86833
X £SD 0.09 0.14 0.11
R 9] + 92.%5; + 10;.512 £ 4107 99é5; +
RSD[%] : : .
SD 2364  0.09 239 4115  0.14 4.61 368 011 2.49
RSD[%]  4.06 6.0 2.39 572 7.11 4.56 4.42 25
s X 0.05 1.38 0.08 2.66 0.06 1.44
P [%] 90.0 90.0 90.0 90.0 90.0 90.0
t 2.92 2.92 2.92 2.92 2.92 2.92
(s X 0.15 4.03 0.23 7.77 0.18 4.2
X + 135+ 95.92 = 174+ 9335+ 231+  9537-=
_ 1.65  103.98 2.2 108.89 2.67 103.77
S X
E [%] 3.33 1.38 4.06 2.63 2.41 1.45

Table 2. Data for spot area (A), quantity [C] and degree of recovery [RC] for Estradiol valerate in model mixtures —
estimation of precision.

. R[C]
N: c A UA [C] o/l U [C]
1. 1.95 69900 1.14 1.90 97.44 1.22
2. 1.95 70300 0.99 1.92 98.46 1.00
3. 2.00 71900 0.36 1.97 98.50 0.44
4, 2.00 73500 0.27 2.03 101.50 0.22
5, 2.05 75200 0.93 2.09 101.95 0.89
6. 2.05 76100 1.29 2.12 103.41 1.22
X 45D 72817 + 2584 2.01+0.09
R [%] + 100.21 +
RSD[%] 2.39
) 2584 0.09 2.38
RSD [%] 3,51 4.48 2.39
sX 0.04 0.98
P [%] 98.0 98.0
t 3.37 3.37
(s 0.13 3.30
X -tS X = 1.88 = 96.91 +
- 2.17 103.51
X +tS X
E [%] 1.99 0.98
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All results are within the respective confidence
interval: R[1.5 mg]: 95.92 % + 103.98 %; R[2 mg]:
93.35 % + 108.89 %; R[2.5 mg]: 95.37 % + 103.77
%.

5) Precision (repeatability)

Precision is estimated by the uncertainty of the
result, determined by standard deviation (SD),
relative standard deviation (RSD) and confidence

interval (X + t.S X ). Table 2 presents: C — added
content of Estradiol valerate in model mixtures, [C]
— content obtained by the method of the calibration
curve, [RC] - degree of recovery, U[A]
Chauvenet criterion for area, U[C] — Chauvenet
criterion for the obtained content. All data for the
obtained quantity of Estradiol valerate correspond
to the con-fidence interval: 1.88 mg + 2.17 mg (SD
=0.05).

CONCLUSIONS

Estradiol valerate is available on the market in
drug combinations with: Ciproterone acetate,
Dienogest, Medroxyprogesterone acetate,
Levonogestrel. The obtained quantities by the
applied method correspond to the relevant
confidence interval: 1.88 mg + 2.17 mg. The
proposed validated TLC-densitometric method is
appropriate for quality control of Estradiol valerate
in commercially available tablets.
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BAJIMAWUPAHE HA TLC-AEH3UTOMETPUYEH METO/l 3A KOHTPOJI HA KAYECTBOTO
HA ESTRADIOL VALERATE B JIEKAPCTBEHU KOMBUHAIINU

C. Usanosa, /I. IIBeTkoBa™
Kameodpa no ¢papmayesmuuna xumus, @apmayesmuuen gpaxyrimem, Meouyuncxu ynusepcumem-Coust
IMony4ena 28 suyapu, 2016 r., mpuera 25 despyapu, 2016 r.
(Pestome)

Lenta Ha HACTOSAIIOTO H3cienBaHe ¢ BanuaupaHeto Ha TLC-meH3UTOMETpHYEH METOJ 3a KOHTPOJ Ha
kauectBoTo Ha Estradiol valerate B komOunupanu no3upanu nekapctBenn (opmu. Yciosusta Ha TLC ca: cThKICHH
raku: Silicagel GeoF2ss; momBmkHa (asza: xmopodopm : Boma = 90 : 10 v/v. TLC-meH3UTOMETPHUHUAT METOI €
BaJHIUpPAaH IO OTHOIICHHE Ha AaHANUTHYHUTE mapamerpu: nuHerHocT, LOD, LOQ, TOYHOCT M Npenu3HOCT
(moBTOpsiemoct). IlpoBemeH e nmHEeH perpecMoHeH aHanmm3. [locTtpoeHa e kamuOparpioHHa TnpaBa. JInHeiHaTta
3aBHCHMOCT MEXIy KOHIIEHTpalUATa W IUIOINTA HA IIeTHaTa B MHTepBana: 5.107 g/ml + 3.10°% g/ml ce mokasa ot
ypaBHEHHETO Ha perpecus: y = 28874286.x + 14290. LOD = 3.15.10* mg/ml; LOQ = 9.54.10° mg/ml.

3a OllcHKA HA AaHATMTHYHHUS TTApaMEThpP TOYHOCT, € MpencTaBeH aHanmuTHIHMT 106uB B R [%] £ RSD [%],
KaTO pe3yNTaTHTE OTTOBAPAT Ha ChOTBETHHUS moBepurencH uatepsair: R[1.5 mg]: 95.92 % + 103.98 %; R[2 mg]: 93.35
% + 108.89 %; R[2.5 mg]: 95.37 % + 103.77 %. IIpeuusHoCTTa € OILICHEHA Ype3 H3UYKCIABAHE HA CTAHAAPTHO
OTKJIOHCHUE, OTHOCHTEIHO CTAHIAPTHO OTKJIOHEHHE M IOBEPHUTEICH HHTEpBaJ. BCHYKM JaHHU 3a IIONYYCHHTE
KOJIMYeCTBAa CHOTBETCTBAT Ha jaoBepurenHus uHtepBaix: 1.88 mg + 2.17 mg.. IIpennoxenust Bamugupan TLC-
JCH3UTOMETPUYCH METO € IOAXOISAI 32 KOHTPOJ Ha KadecTBOTO Ha Estradiol valerate valetate B Tabnetku.
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