Development of discriminative and biorelevant dissolution test
method for atorvastatin /fenofibrate combination with appliance of

derivative spectrophotometry.

Panikumar Durga Anumolu °, Sunitha Gurrala , Subrahmanyam Chavali Ven

Satya , Santoshi Vani Polisetty, Anjana Ravindran, Radhagayathri Achanta

Gokaraju Rangaraju College of Pharmacy, Department of Pharmace

Osmania University, Hyderabad, Telangana, India

*Address for Correspondence:

Dr Panikumar Durga Anumolu

Gokaraju Rangaraju College of Pharmacy
Department of Pharmaceutical Analysis
Hyderabad
Telangana-500090
India

E-mail: panindrapharma@ya




ABSTRACT

Now a days, market is flooded with combination of drugs in various dosage forms,
but lack of official methods to quantify them. A single dissolution test method for the
analysis of combined dosage form is preferred for simplification of quality conig
testing. If the developed dissolution medium mimics the bio-relevant
aqueo
Y.

Dissolution profiles are evaluated for atorvastatin and fenofibrate in sules;*using

discriminating dissolution procedure for drug products with limited drug

solubility is a useful tool for qualitative forecasting of in-vivo behavior

paddle type USP dissolution apparatus in 900 mL of medium d 37+0.5
°C. The best medium was 900 mL of 0.5% w/v sodium Iphate. The

cumulative % dissolution was more than 85% within 45%min time fo rketed tablets.
The proposed dissolution test conditions have the di§

factor (f1) are low (12-16%) and similarity (f2) f

ative power, dissimilarity
ere also low (45-48%).

Hence the use of 0.5% w/v sodium lau plfate solution is justified. The

dissolution method was validated (% RS tify both drugs simultaneously,
blished (Amax 281 nm and 296 nm,

respectively, for atorvastatin and fen@fibratel)in acetate buffer, pH 2.8 solution.

a second derivative spectrophotomeffic ‘was

Key words: Derivati pegtrophotometry/quantification ~ simultaneously,
Atorvastatin/Fenofibra om dosage form, Bio relevant/discriminative

dissolution method.




INTRODUCTION

Dissolution is considered as one of the most routinely performed quality control test
on dosage forms to ensure uniformity and reproducibility of production batches.
Process parameters and ingredients are optimized during product development’-3,
whether changes made in the formulations or their manufacturing processes are
likely to affect the performance in the clinic or not are decided using dissol

methods*. An immediate release dosage form is designed to deliver the drug

intestinal (Gl) tract after oral administration®’. Keeping

consideration, there is a need to put more research €fforts on de ng in vitro Gl

fluids that mimics the in-vivo conditions. The discrimi e dissolu method has
ability to differentiate the dissolution profiles

variations and product composition variations?

Fenofibrate, chemically known as Isopr 244-(4-chlorobenzoyl)2-phenoxy] methyl

propanoate, is a fibric acid derivati regulating properties striving its
of pefoxisome proliferator activated receptor a
chemically [R-(R",R")]-2-(4-Fluorophenyl)-

[(phenylamino)carbonyl]-1H-pyrrole—1—

therapeutic effects through activati
(PPARa) (Figure-1A). Atorva
B,0-dihydroxy—5-(1—meth —phenyl
eductase inhibitor with hypolipidemic properties!-

2(Figure-1B). The i dosage form of fenofibrate and atorvastatin is

therapeuticall ' per lipidemic patients. Fixed dose combination of drugs

quality (€ontrolgtesting procedures'®'S. Few analytical methods were reported for
antification of atorvastatin calcium and Fenofibrate by HPLC and

tometric method'®-'°. The facility of derivative spectroscopy may be used

tra exhibited similar nature and overlapping for atorvastatin calcium with
enofibrate denotes development of the derivative graphical method. To the best of
our knowledge, only one first and second derivative spectrophotometric method
reported for simultaneous quantification of ATV and FEN in methanol as solvent, but

methanol is environmental toxic and expensive than aqueous buffers and one
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wavelength is 245 nm, which is normally originated by the benzenoid ring system.
Since several compounds may contain benzene rings, it is always better to avoid 245
nm and select a wavelength away from 245 nm. Literature data signify the need of
simple, economic, eco friendly and specific analytical method for simultaneous
quantification of ATV and FEN combination in tablets and dissolution samples. The
development of a single dissolution method is practically challenging due to their

water solubility for combination of atorvastatin and fenofibrate. Keeping these p

into consideration, an attempt is made to develop and validate the single g

test for simultaneous quantification with application of sim

spectrophotometric technique.
MATERIALS AND METHODS

Materials

Atorvastatin and fenofibrate were obtained ag amples from Dr.Reddy’s,
Laboratories limited, Hyderabad, India. Methanol, hy@ C acid, ortho-phosphoric
acid, potassium di hydrogen orthophosphate, hydroxide, sodium chloride and
sodium acetate were purchased from >hepalimited, Mumbai; sodium lauryl
sulfate (SLS), tween 80, cetrimide, | dium taurocholate were purchased
from Himedia Ltd, Mumbai, India. ubleYdistilled water was used throughout the
study. Atorvastatin and fe e bination tablet formulations — Atocor
(Dr.Reddy’s, Laboratorie d) and Fibator (Sun Pharma, Sikkim) were obtained

from local market.

Instrumentation

-Visible spectrophotometer (Shimadzu, Japan), dissolution
TDT-08L), analytical balance (Shimadzu AUX 220, Japan),

ion machine (Lab press- CIP machineries, Ahmedabad, India),

r (Secor, Hyderabad, India) pH meter (Elico, Hyderabad) and
soniéPcleaner were used for the study (Calibration of instruments were done

coreling to standard procedure)
alytical method
First-order-derivative overlaid spectra of atorvastatin calcium and fenofibrate denotes

that there was no zero crossing point for atorvastatin calcium for quantification of

fenofibrate (Figure 2). Hence first derivative spectrum was not suitable for



simultaneous estimation and this problem was minimized by second-order-derivative
method, which permitted to select the suitable wavelengths that make the
quantification possible with zero crossing, where fenofibrate zero absorbance at 281
nm, while atorvastatin calcium gave the significant derivative response likewise
atorvastatin gave zero absorbance at 296 nm, while fenofibrate gave the significant
derivative response. Therefore, 281 nm and 296 nm were selected for estimatio

atorvastatin calcium and fenofibrate, respectively.

Dissolution test conditions

The log P values of atorvastatin calcium and fenofibrate were 28,

not reported for this combination along these lines,
and validate a single dissolution test for atorvas

combined tablets.

Evaluated the dissolution profiles of atorva ium (10 mg) and fenofibrate
(145 mg) bulk drug-filled capsules in 90 buffers of distinct pH (1.2/2.8/
3.6/ 4.7/ 5.6/ 6.8 and 7.4), biorelev h as [SGF( pH 1.2), SIF (pH 7.5),
FaSSIF (pH 6.5), FeSSIF (pH 5.0), Wmodified fasted state (pH 6.5) and fed state (pH
5.0) simulated intestinal flui three different surfactants and at 2 different
concentrations at 50 rp , USP dissolution apparatus and samples were
withdrawn for 60 : ced with same volume of fresh medium. Samples

a
withdrawn were eva d with regression equation of proposed analytical technique

soWed-drug followed by plot counter to time. A combination of
red for identifying the optimized dissolution medium, in which
highestidrug release, stability and sink conditions were obtained, was chosen as the

on medium.

riminatory power of the dissolution method

olution method ability to discriminate was ascertained by the tablets punched
nder distinct conditions, such as; discrete manufacturing process (hardness of 5.0
kg/cm? and 8.0 kg/cm?) and discrete product composition (with/with-out disintegrant).
Scrutinizing the dissolution-profiles in test conditions followed by data was estimated

with factors of comparison (f1 and f2).



Stability determination

Sample solutions withdrawn for the optimized dissolution medium were analyzed at O
time, consonantly samples were kept for 24 hours and 48 hours and analyzed by

proposed method.

Validation of the dissolution method

The validation of dissolution method is required to ensure that a proposed dissol Q
method is scientifically and experimentally sound, obtaining the results of iCI

linearity, accuracy and precision as per standard guidelines.

The method specificity was assessed by comparing the spectra_obt d from the

solttions by

en analytical

generate a response or an absorption wavelength si
Linearity was determined by standard conce aorvastatin (2-12 pg/mL)
and fenofibrate (1-35 pg/mL) tifi with  second derivative
spectrophotometric technique, then ab ce recorded and calibration curve

was constructed by plotting the analfite responsS€ versus the drug concentrations.

Intra-day and inter-day precisi ere evaluated as per ICH guidelines, in
which six tablets were supje

rt

o the dissolution test conditions, on the same day

(intra-day precision) onsecutive days (inter- day precision), then %

RSD was calculate

Accuracy stug ducted using standard addition method where the known

amount 30, 100 and 120% of the formal assay of atorvastatin and
fenofibrate to #he placebo sample in the dissolution medium, further subjected to
C p ethod; then percentage recovery and relative standard deviation (%

D) computed for each concentration.

TS AND DISCUSSION
evelopment of dissolution method

The selection of a dissolution test method was based on dissolution profiles of
atorvastatin (10 mg) and fenofibrate (145 mg) bulk drug filled capsules using a USP

type 2 apparatus at a paddle speed of 50 rpm and selection of a dissolution medium
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to adequate solubility and stability of both atorvastatin calcium and fenofibrate was
demand for this dissolution method. The log P values of atorvastatin calcium and
fenofibrate respectively were 6.36 and 5.28, denoting low water solubility. Several

compendia dissolution media were screened; these include various buffer media (pH

1.2 to 7.4), surfactant media and several bio-relevant media, However, the results
showed that the dissolution rate of atorvastatin was found to be maximum in we
acidic buffers because of the specific interaction but fenofibrate dissolution rate

less than 2% in all buffers, indicating that fenofibrate dissolution was indeg \

gastric environment of our body, and hence this medium is use
vitro dissolution behavior of atorvastatin and fenofibrat€@ycombined“desage form with
their in-vivo performance. This medium can also be quality control tool and
the selected dissolution test conditions are: USPge at paddle speed 50 rpm
in @ medium of 0.5% w/v sodium lauryl sulph ! afefore, dissolution studies were

performed for commercial tablets (Atoc or) in optimised dissolution test

conditions.

In-vitro dissolution profiles of ¢ tablets

Dissolution studies on At iDator tablets were enforced under the optimised
dissolution test medi . sodium lauryl sulphate, by using USP type 2

50 rpm at temperature 37 + 0.5 °C and these results
are obtained 4 and 4, indicated that about 85% of both atorvastatin and
fenofibrate we ed in 45 min from the two brands. In fact, fenofibrate exhibited
in 60 min (Table I). On the other hand, tablets exhibited 85%
min; it means that the in active ingredients in the tablets also
the dissolution. Such a factor should also be kept in mind, while
ising the dissolution conditions. Atorvastatin components of the tablet
ulation exhibited 88% dissolution in 45 min, whereas the pure drug exhibited

% dissolution in 45 min in same medium. Thus the proposed dissolution medium
satisfactorily reproduced the dissolution characteristics of atorvastatin and fenofibrate
with initial lag time of 5 min for drug dissolution but lag time is more pronounced in

case of fenofibrate. This trend was familiar from the chemical structure of fenofibrate



(no functional groups responsible for ionization). Further both drugs are hydrophobic
as indicated by the log P values, 6.36 and 5.28, respectively for atorvastatin and
fenofibrate. From 5 min to 60 min periods, the dissolution behavior is gradual and

linear, which again reflected the hydrophobic nature of the drugs.

Discriminatory power of the dissolution method

sulphate medium has discriminating power.

Stability determination of atorvastatin and fen Issolution medium

The stability of drugs in dissolution medi nt time periods was calculated

in order to demonstrate the integrit e and obtained in Table Ill, notified
that both drugs were stable under @issolution test conditions. The change in drug

content was not assessed a ise NO evidence of degradation denotes that the

_5
=)
=y

solutions were stable for,
Dissolution method'validation
Linearity
The lineari % ssed by the regression equation of calibration curve method.
The responsesgor atorvastatin at 281 nm were found to be linear in the concentration
r /mL, with a correlation co-efficient (R?) value of 0.9971 likewise the
pon for fenofibrate at 296 nm were linear in the concentration range of 1-35
g with a correlation coefficient (R?) value of 0.998. The results indicate a good
I r relationship between derivative response and concentrations at 281 nm and
96 nm. (Figure 6)

Specificity



Derivative spectrum attained from the commercial formulation solution was correlated
with the spectrum of synthetic mixture of standard solutions (atorvastatin and
fenofibrate). The spectra of commercial formulation and synthetic mixture were
superimposed; denotes no interference from excipients with derivative response of
either of drugs (atorvastatin and fenofibrate) at their respective analytical
wavelengths 281 nm and 296 nm (Figure 7), hence the method was found to

specific.
Precision

The precision evaluation data for the dissolution studies was obtai in ,

denoted that percent relative standard deviation values for intrage inter- day

precision studies were found to be less than 2 and thefe )0 significant

differences, which indicates the proposed method wa§reproduciblegafd precise.

Accuracy

The accuracy assessment data for the dissoluti as obtained in Table V,

denoted that percent recovery was fr 96 /dhand percent relative standard
values were less than 2, showed that gr between the standard values

and ascertained values signifies dis d was accurate.

CONCLUSION

The present investigatio dertaken with the objective to develop and validate

of single test meth the diSsolution evaluation of atorvastatin calcium and

best conditions were optimised for dissolution testing

ibrate are: 900 mL of 0.5% w/v sodium lauryl sulphate,

ped dissolution method can be fruitfully employed as quality control tool as

as research tool.
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TABLE 1. Screening study results for ATV (10 mg) and FEN (145 mg) bulk dri
using a USP type Il apparatus at 50 rpm, temperature 37°C £ 0.5 for 6

Dissolution media

% Drug rele

0.1 N Hydrochloric acid
Acetate buffer, pH 2.8
Acetate buffer, pH 3.6

Acetate buffer pH 4.7

Phosphate buffer, pH 5.6
Phosphate buffer, pH 6.8
Phosphate buffer, pH 7.4

SGF (simulated gastric fluid n e)
SIF ( simulated intestinal fili

BFaSSIF (Blank fa

fluid)
BFeSSIF (Bla
MFaSSIE

fluid)

ate simulated intestinal

imulated intestinal fluid)

USid
% ted state simulated intestinal

ified fed state simulated intestinal

ide, 0.25% w/v
0.25%w/v

ween 80 0.25%v/v

SLS 0.5%w/v

Meant
ATV EN

1.16 £ 0.07

1.47 £ 0.07

1.14 £ 0.08
48.43 £ 2.16 1.12+0.10
92.45 + 2.96 0.93 £ 0.04
9545+ 4.18 1.02 £ 0.02
86.59 £ 1.40 1.04 £0.05
50.28 + 3.71 1.04 £0.06
87.59 + 2.40 1.94 £ 0.05
95.88 + 1.76 1.20 £ 0.06
92.46 + 2.45 1.33£0.08
98.00 £ 1.19 5.33+0.75
92.45 £ 0.60 415+ 0.21
98.33 £ 5.41 7.08 £ 0.07
94.00 + 5.27 30.54 £ 0.54
40.87 £ 0.02 2.36 £ 0.17
95.42 + 2.56 50.54 £ 0.53
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Table 2. Dissimilarity factor (f1) and similarity factor (f2) for dissolution profiles o

tablets.

Tablets with

Tablets with hardness

of 5 kg/cm? Vs8 kg/cm?
Name of the

drug f1 value f2 value
Atorvastatin 16 45.44
Fenofibrate 17 48.30

&
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Table 3. Data for stability of atorvastatin and fenofibrate dissolution samples

% Amount of drug found (AM * SD) (n=3)

Analyte
Initial time After 24 h After 4

Atorvastatin 98.24 £ 0.45 9947 +1.24 99

Fenofibrate 99.54 + 0.34 100 + 0.32 98¢ 8

&
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Table 4. Precision data of atorvastatin and fenofibrate for the proposed dissolution

method
Percent amount of atorvastatin Percent amount of fenofi
Product Intra-day Inter-day Intra-day
% % %
MeantSD* MeantSD* MeantSD*
RSD RSD
Atocor 98.86+1.751 1.77 99.45+1.82 1.83 99.17+2.203 8.24+2.02 1.05

Fibator 98.49+1.604 1.62 98.49+1.54 156 95.8 79 0.499,96.84+0.54 0.55

N
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