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ABSTRACT

A simple fluorometric method has been devel oped, validated and adapted
for the quantitative estimation of some drugsthat contain methyne groups.
This method was based on the formation of afluorophore as aresult of the
reaction of active methylene (produced after hydration) containing com-
pounds and N*-methylnicotinamide chloride (NMNCI). The proposed
method has been applied successfully to the determination of
levonorgestrel (1) and ethinyl estradiol (11) in the pure form, laboratory-
prepared mixtures, pharmaceutical dosage formsand in spiked human plasma
samples.

The method showed linearity over concentration ranging from 8-900 pg/ml
and 0.5-60 ng/ml, for standard solution of | at pH 11.2 and 4.5, respectively;
5-1,000 pg/ml and 0.5-60 ng/ml, for standard solution of 11 at pH 12 and 4,
respectively. For spiked human plasma samples of |, the linearity covered
concentrations ranging from 8-900 pg/ml and 0.5-60 ng/ml, at pH 11.2 and
4.5, respectively and for Il the linearity covered concentrations ranging
from 5-1,000 pg/ml and 0.5-50 ng/ml, at pH 12 and 4, respectively. The
method showed good accuracy, specificity and precision in laboratory-
prepared mixtures, pharmaceutical dosage forms and spiked human plasma
samples.

The proposed method is simple, requires no sophisticated instruments
and is suitable for quality control application, bioavailability and
bioequivalency studies. © 2013 Trade Sciencelnc. - INDIA
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Thereaction of N*-methyinicotinamide (NMNCI)
with acetonewas described by Huff. The synthesisand
propertiesof thefluorescent reaction product wasa so
reported™. Nakamuradescribed the application of this
reaction for theanaysisof various compoundsbut the
method showed negativetest for some classes of com-
poundsincluding steroidsand sulfonic acidg?.

Earlier, we successfully adapted and applied this

reaction to theestimation of a-methylenecarbonyl con-
taining cardiovascular drugs namely, warfarint®,
acebutolol, pentoxifyllineand propafenond. Thesuc-
cessful application wasextended to include o-methyl-
enesulfoxidefunctiona group containing drugs, namely
the non-steroidal anti-inflammatory drug (NSAID)
sulindac and the proton pump inhibitors (PPIs)
omeprazole, lansoprazole, pantoprazole and
rabeprazol€¥, and a-methylene sulfone/sulfonamide
functiona groups, namelytheanti-arthriticfood supple-
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mentary drugmethyl sulfonyl methane(MSM), theanti-
amebic tinidazole and NSAIDs rofecoxib and
nimesulide®:

Finally, we successfully adapted and applied this
reectionfor theanaysisof compoundscontainingrigid
cyclic a-methylene carbonyl group namdly, thegenerd
anesthetic agent ketamine, the antifungal antibiotic
griseofulvin and the synthetic progestational agent
levonorgestrel™.

Nakamurareported that whilecyclic ketones such
as cyclopentanone and cyclohexanonereacted, com-
pounds contai ning the a-methylene moietiesinrigid
environment including steroids, aminesand carboxylic
acidsfailedtoreact with NMNCI®2,

Inthisreport, we describethe applicability of the
utility of NMNCI for the determination of in Situ gener-
ated active methylene group from active pharmaceuti-
cal ingredients (APIs) containing atermina methyne
functiona group, that upon hydrationyield active meth-
ylene a. to carbonyl groups, namely theorally active
progestationa agent levonorgestrel (1) andtheorally
active estrogenic drug ethinyl estradiol (11). The proce-
dureinvolvesthereaction of NMNCI withtheinsitu
generated active methylenegroup inakaline medium,
followed by successive heating with excessacid to pro-
duceafluorophore. In additionto the determination of
ethinyl estradiol in the presence of levonorgestrel (al-
ready contai ns active methylene o to carbonyl group
and canyield another activemethyleneafter hydration
of themethynegroup), which arecommonly presentin
combinationsof hormonal contraceptives.

Ethinyl etradiol iscurrently avallaolein proprietary
programmed rel ease dosage forms designed to pro-
vide pg amounts of it into blood stream over along
period of time. Accordingly, thereisaneed to develop
ahighly sensitive methodol ogy for itsdeterminationin
such settingswhether present aloneor in combination
with levonorgestrel in contraceptive dosageforms. Fur-
ther, thereisasafety requirement to determine ultra-
traceresiduesof estrogensand other hormonesin mesat
products. Furthermore, most of these drugsdo not re-
quirededicated linefor their manufacture. Accordingly,
thereisaneed for determination of ultra-traceamounts
of each drug during validation of equipment cleaning
prior to manufacturing lineclearance, amandatory regu-
lationin order to avoid cross contaminationt®.

—= Fyll Paper

Because thismethod was successfully applied for
determination of | throughitscyclic a-methylenecar-
bonyl functiona group with very low quantitation limit
(QL) vauesinthepgrangd?, it wasdecided toinves-
tigateitsapplication viaits methynefunctional group,
however, thisfunctional group dsoispresentinll. Ac-
cordingly, making useof thetermind ethinyl functiona
group would determinethetotal amountsof estrogen
and progestin present usually in contraceptive dosage
forms. Thisdifficulty can becircumvented viaca cul a-
ing theamount of | based onitsring A a-methylene
carbonyl functiona group content. Accordingly, thecon-
centration of 11 can be calculated by subtracting the
content of | from thetota termina methyne content of
themixture.

Severa analytica methods have been devel oped
for the estimation of | in pharmaceutical preparations
and biological fluidsincluding HPTLC!, receptor-
based binding assaysand cell-based assaysusing hor-
monal receptors as detection tool§*Y and many other
spectroscopic and chromatographic techniques 2

Several methods areavailablefor determination of
[l anditsimpuritiesor to follow upits pharmacokinet-
ics. These methodsinclude colorimetry™?, fluorom-
etryt438  derivative UV spectroscopy!*®l, NMR17,
HPTLC!8, bioassay based on green fluorescent pro-
tein™¥, estrogen-receptor binding assay using fluores-
cence polarization®?3, GC with €l ectron capture de-
tector?®l and several other lengthy methods+27.

Theobjectiveof thiswork isto devel op, adapt and
vaidate asimplefluorometric method that can be ap-
plied to the determination of | and Il in pureform, in
their dosageformsandin spiked human plasmasamples.
The proposed method has minima instrumentation and
chemica requirements, nevertheless, itssengitivity and
specificity are comparableto other elaborate hyphen-
ated chromatographic techniques. In addition, itisa
versatile method that can find applicationsto assay |
and Il inawiderangeof their pharmaceutica prepara
tionsandinbiologica fluids.

EXPERIMENTAL

Apparatus
Shimadzu RF 5301 PC spectrofluorimeter.
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(@) Authenticdrugs

Referencedrugs| and Il weresupplied by TheNile
Co. for Pharmaceuticalsand Chemicd indudtries, Cairo,
Egypt. Plasmasampleswere purchased fromthe Cen-
tral Blood Bank of TantaUniversity Hospital, Tanta,
Egypt.
(b) Other chemicals

N*-M ethyl ni cotinamide chloride was purchased
from SigmaChemicals Co. Formic acid, sodium hy-
droxide, methanol and al other chemicalswere of ana-
Iytical grade. Water used wasdoubly distilled.

(c) Dosage forms

Nordette® tablets (Wyeth Pharmaceuticals),
Microviar ® tablets (Schering AG), and Microcept®
tablets(Chemicd IndustriesDevelopment (CID), Cairo,
Egypt), themonophasic combination, al arelabeledto
contain 0.15 mg of | and 0.03 mg of Il. Trioviar®
tablets (Schering AG) and Triocept® tablets (CID),
thetriphasi c combination, both label ed to contain 0.05
mgof | and 0.03mg of 11 (6 browntablets), 0.75 mg of
| and 0.04 mg of |1 (5 whitetablets), and 0.125 mg of
| and 0.03 mg of 11 (10 yellow tablets). Dosageforms
of I and Il were purchased from theloca market.

Reagentsand standard solutions

(a) Sock standard solutionsof drugs

Stock standard solution of | and Il were prepared
inmethanol solution to contain 100 ug/ml for each.

(b) Serial standard solutionsof drugs

Aliquotsof the stock solution werediluted quanti-
tatively with methanol to obtain serial standard solu-
tionsin concentration ranging from 0.5-500 ng/ml for |
andll.

(c) Assay solutionsof drugsin synthetic mixtures

Two synthetic mixturescontaining | were prepared.
Thefirst mixturecontained 0.75mgof I, 0.04mgof Il,
92 mglactose, 7.2 mg polyethyleneglycol and 0.79 mg
magnes um stearate. Thesecond mixturecontained 0.15
mg of | and 80 mglactose, 6.0 mggdatin, 6.0 mg starch,
0.8 mgmagnesium stearateand 7.2 mgtalc.

Two synthetic mixturescontaining |l were prepared.
Thefirst mixturecontained 0.75mgof I, 0.04mgof Il,

Hnalytical CHEMISTRY o

92 mglactose, 7.2 mg polyethyleneglycol and 0.79mg
magnes um stearate. Thesecond mixturecontained 0.04
mg of Il and 79 mg lactose, 6.0 mg starch, 6.0 mg
gelatin, 1.0 mg magnesium stearateand 7.25 mg tal c.

Each synthetic mixture containing | or Il was ex-
tracted with 200 ml methanol, filtered, and thefirst 10.0
ml of thefiltrate wasrejected. Aliquotsof thefiltrate
werediluted with the same solvent to obtain serid dilu-
tionsin concentrationsranging from 0.05-500 ng/ml of
landl.

(d) Assay solutionsof drugsin their phar maceuti-
cal preparations

Twenty tabletswerefindy powdered. A quantity of
the mixed contents equivalent to onetablet of | or Il
wastransferred withthead of severd portionsof metha:
nol to a100 ml volumetric flask and the volumewas
completed with the same sol vent. Theresulting solution
wasfiltered and thefirst 10 ml of thefiltratewasre-
jected. Aliquotsof thefiltratewerediluted with thesame
solventtoobtain 1 ng/ml.

Assay solutionsof drugsin spiked human plasma
samples

(a) Serial standard solutionsof thedrugs

Aliquotsof serid standard solutionswere prepared
with methanol to obtain serid solutionsin concentration
ranging from 0.005-50 pg/ml for 1 and 11.

(b) Preparation of spiked human plasma samples

Aliquots of each of | and Il serial standard solu-
tions were evaporated to dryness and to the residue
1,800 pl human plasmawas added and vortex mixed
to obtain concentrationsranging from 0.0005-5 pug/ml
of landll.

(c) Preparation of assay solutions of drugsin
plasmasamples

Two hundred pl of each spiked human plasma
samplewasmixed with 1,800 pl methanol and centri-
fuged for 15 minutesto separate the precipitated pro-
tein. Thedlear supernatant wasfiltered through Millipore
filter (0.45 um) to obtain solutions in concentration rang-
ing from 0.050-500 ng/ml for 1 and 1.

NI-Methylnicotinamide chloride (NMNCI) re-
agent
OnemM solution of NMNCI wasprepared indis-
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tilled water and diluted quantitatively with water to ob-
tain concentrationsof 1.0 mM and 0.8 mM solutions.

Sodium hydroxidereagent

Sodium hydroxide solutionswerepreparedindis-
tilled water to have aconcentration of 8.0 N and 10N
solutions.

General fluorometricprocedure

Onemilliliter of each drug standard solutions, as-
say solution of pharmaceutical preparations, assay so-
[ution of synthetic mixtures, or the assay solution of
plasmasamples, wastransferred to 10 ml screw capped
test tube. 0.3 ml concentrated sulfuric acid was added
and was shaken for 10 minutes, or 3ml of formic acid
(98%) wasadded instead of sulfuricacid and refluxed
for 10 minutes. To the mixture 3.2 ml 10 N NaOH
and 8 N NaOH were added, for | and |1, respectively
and then 1.1 ml 0.8 mM NMNCI and 0.8 ml 1 nM
NMNCI were added for | and I1, respectively. The
mixtureswere cooled for 10 minutesinicethen the
pH adjusted to 1.5 using formic acid and heated for
three minutes. The pHs of themixtureswere adjusted
to3.50r11.2for |l and 4 or 12 for |1, then the mix-
tureswerecooledfor fiveminutesinice. The mixtures
weretransferred to 10 ml volumetric flask and the
resulting sol utionwas completed tovolumeusing dis-
tilled water. Theintensity of theresulting fluorescence
was measured at 382 nm (A, 321 nm) and at 375 nm
(A, 284 nm), for | and I, respectively. The fluoro-
metric measurementswere performed agai nst reagent
blank experiments. Concentrationsof thedrugswere
cal culated from the corresponding calibration graphs
prepared simultaneoudly.

RESULTSAND DISCUSSION

Both levonorgestrel | and ethinyl estradiol 11 con-
tainatermina methyne(-C=CH) functiond groupwhich
requiresaconversion step to generate an active a-me-
thylene carbonyl (-CH,—CO-) functional group (c.f.,
Figure 1 for chemical structuresof | and 11 and plau-
sible pathway for thereaction of NMNCI with o-me-
thylene carbonyl functional groupsof 1 and I1). This
conversonisaccomplishedfollowing areported method
involving reactionwith concentrated H,SO, in agueous
medium® asshown by Figure?2.

—— Fyll Peper

Alternatively, hydration isreported to be attained
using formic acid as water donor in anhydrous me-
dium asshown by Figure 3. Inthisinvestigation, the
useof sulfuricacidispreferredin order to skipthere-
flux step and to avoid conducting the operation under
anhydrouscondition.

HBC oH caPH
; —C=CH @éjb Cc=CH
o HOY
@O an

O)L (ft RLH COR'/OH "~
¢ H

NMNC1 a-carbinol
(ﬁcm{ T |H
b

H CH CH3

Cyclized a-a 11: Fluorophor

(non fluorescent)
Figurel: Chemical structureofl and |1 and plausible path-
way for thereaction of NM NCI with a-methylene car bonyl
functional groupsof | and 1.

a-adduct

i i

——> R—C—CILR

Figure2: Thehydration reaction of alkynesin presence of
mineral acid.

R—C=C—R + H,0

I
R—C=C—R + HCOOH ——> R(HCO)C=CHR'

HCOOH

CO + HCOOH + RCOCH,R'
Figure3: Thehydration reaction of alkyneswith formic
adid.

Levonorgestrd (1) aready hasacyclic a-methyl-
ene carbonyl group, which wasused beforefor itsde-
terminationviathisreaction”, but it wasneeded to study
itsreactionwithNMNCI after thehydration stepinor-
der to beableto determineethinyl estradiol (11) when
usedincombinationwith | asgenerdly foundin contra:
ceptive preparations.

Different variables affecting the reaction between
the chosen drugsand NMNCI, including sodium hy-
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droxide concentration and volume, volumeand con-  studied to optimizethe reaction conditionsin order to
centration of theadded NMNCI and pH values, were  givemaximum fluorescenceintensity, c.f., Figures4-6.
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Figure4: Effect of NaOH concentration (N) and volume (ml) on fluor escenceintensity of thereaction product of | and I 1 with
NMNCI.
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Figure5: Effect of NM NCI concentration (M) and volume (ml) on fluor escenceintensity of thereaction product of | and |1
withNMNCI.
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Figure6: Effect of pH on fluor escenceintendty of thereaction and reaction product of | and Il with NM NCI.

Thefluorescence charactersof the condensation  search andfound to havewave engthsof maximum ex-
product obtained from thereaction of NMNCI with|  citationandemissionat (321 nm and 382 nm) and (284
and Il were studied using synchronous wavelength  nmand 375 nm), respectively.
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Under the optimum conditionsfor thereaction of
NMNCI withthe chosen drugs, linear rel ationshipsbe-
tween thefluorescenceintensity and the drug concen-
trationswere obtained. For the standard solution of |,
thelinear relationship covered concentrationsranging
from 8-900 pg/ml and 0.5-60 ng/ml at pH 11.2 and
4.5, respectively. For the standard solution of |1, rect-
angular relation was obtained in therange of 5-1000
pa/ml and 0.5-60 ng/ml, at pH 12 and 4, respectively.
For the spiked human plasmasamplesof I, thelinearity
covered concentrationsranging from 8-900 pg/ml and
0.5-60 ng/ml at pH 11.2 and 4.5, respectively; for the
spiked human plasmasamplesof 11, it was 5-1000 pg/
ml and 0.5-50 ng/ml a pH 12 and 4, respectively. These
resultsrevea good and dynamic linearity rangesof the
proposed method for the studied drugs. Thegood lin-
earity of theserelationsisindicated by the correspond-
ingregressionequationsshowninTABLE1and TABLE
2, for standard solutions and spiked human plasma
sampl es, respectively.

TABLE 1: Regression analysisparameter sfor thedeter mi-
nation of | and I in standard solutionsusing the proposed
method.

Linearity Slope I nter cept 5
range(ng/ml) Mean SE Mean SE
| (pH 11.2) 0.008-0.900 1.033 0.001 7853 1.57 0.9994

Drug

| (pH45) 0560  12.679 0.01 100.9 2.36 0.999
N(H12) 00051 0.9909 0.002 26.782 1.25 0.9996
l(pH4.0) 0560  14.89 0.001 230.88 2.61 0.9994

Average of triplicate analyses, 18 data points

TABLE 2: Regression analysisparameter sfor thedeter mi-
nation of | and 11 in spiked human plasma samplesusingthe
proposed method.

Inter cept
Mean SE
78.95 2.34 0.9986

Linearity Slope
range(ng/ml) Mean SE

| (pH 11.2) 0.008-0.900 0.9955 0.001

Drug

I (pH 4.5) 0.5-60 12.338 0.001 101.25 3.15 0.9989
I (pH 12) 0.005-1 0.9733 0.006 30.3 2.1 0.9978
I (pH 4.0) 0.5-50 14.886 0.014 241913 1.5 0.998

Average of triplicate analyses, 18 data point
Detection limit (DL )

Detection limitswerepracticaly determined accord-
ing to the ICH topic Q2B (R1)®. For standard solu-
tionof I, DL was0.15 pg/ml and 50 pg/ml at pH 11.2

—— Fyll Peper

and 4.5, respectively. For |1, DL was 0.2 pg/ml and 80
pg/ml at pH 12 and 4, respectively. For spiked human
plasmasamplesof I, it was0.2 pg/ml and 90 pg/ml at
pH 11.2 and 4.5, respectively; and for I1, it was 1 pg/
ml and 100 pg/ml at pH 12 and 4, respectively.

TABLE 3: Recovery dataof | and Il sandard solutionsusing
theproposed method.

Claimed dr‘ug Recovergd % Mean
Drug concentration concentration* Recovery %recovery C.V.
(ng/ml) (ng/ml) +S.D.
0.008 0.00804 100.5%
0.05 0.0501 100.2%
0.1 0.0991 99.1%
(pH |11.2) 0.3 0.297 99% 9(?:; 0.68%
0.6 0.597 99.5%
0.8 0.804 100.5%
1 1.005 100.5%
0.5 0.495 99%
1.005 100.5%
5 4.97 99.4%
(le 45 10 1000 1009% 07> 0.74%
25 251 100.4%
40 40.3 100.75%
60 60.5 100.83%
0.005 0.00499 99.8%
0.01 0.01005 100.5%
0.1 0.1005 100.5%
(p|'|||12) 0.4 0.3996 99.9% iggs?z 0.512%
0.6 0.598 99.6%
0.8 0.794 99.2%
1 1.005 100.5%
0.5 0.499 99.8%
0.9945 99.45%
5 4.99 99.8%
(pll'll 4) 10 10.04 100.4% 30938?)54 0.334%
20 19.9 99.5%
40 40.05 100.125%
50 49.95 99.9%

* Average of triplicate analyses
Quantitation limit (QL)

Quantitation limitswerepracticaly determined ac-
cording to the ICH topic Q2B (R1)®”. For standard
solution of I, QL was5 pg/ml and 500 pg/ml at pH 11.2
and 4.5, respectively. For 11, QL was 8 pg/ml and 500
pg/ml at pH 12 and 4, respectively. For spiked human
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plasmasamplesof |, it was5 pg/ml and 500 pg/ml &t pH
11.2 and 4.5, respectively; andfor 11, it was 8 pg/ml and
800 pg/ml at pH 12 and 4, respectively. Theseresults
showed the high sensitivity of the proposed method.

Accuracy

Theaccuracy of the proposed method was studied
accordingtothe|CH topic Q2B (R1)®, by preparing
standard solutions and spiked human plasmasamples
containing various concentrations, lyingwithinthelin-
earity range of each drug, and andyzingthemusingthe
proposed method. Theresults, expressed as % recov-
ery+S.D., are shown in TABLE 3 and TABLE 4, for
standard sol utions and spiked human plasmasamples,

respectively.

TABLE4: Recovery dataof | and Il in spiked human plasma
samplesusing the proposed method.

Claimed d‘r ug Recovergd % Mean
Drug cnecentration concentr ation Recovery %recovery CV
(ng/ml) (ng/ml) + SD*
0.008 0.0102 102%
0.05 0.049 98%
| 0.1 0.103 103% 100.79
(pH 11.2) 0.3 0.297 99% +1.78 1.76%
0.6 0.606 101%
0.8 0.812 101.5%
1 1.020 102%
0.5 0.49 98%
1 1.03 103%
| 5 5.2 104% 10071
(pH 4.5) 10 9.8 98% +39 1.29%
25 258 103.2%
40 385 96.25%
60 615 102.5%
0.005 0.00499 99.8%
0.01 0.0501 100.2%
0.1 0.097 97%
( pI-I|I12) 04 039 9% oy 129%
0.6 0.606 101%
0.8 0.79  98.75%
1 0.989 98.9%
0.5 0489 97.8%
1 0.98 98%
5 5.2 104%
( pH' '4'0) 10 078 97.8% 00 279%
20 205 102.5%
40 41 102.5%
50 51.6 103.2%

* Average of triplicate analyses

Hnalytical CHEMISTRY o

Precision

The precision of the method was judged by per-
forming intraday and interday triplicate ana ysesof dif-
ferent concentrationscoveringthelinearity rangeof each
drug in both standard solutions and spiked human
plasmasamples. Theresultsarereportedas S.D. and
C.V.iInTABLE5and TABLE 6, for standard solutions
and spiked human plasmasampl es, respectively.

TABLES: Intraday and interday precision of | and I | deter-
mination in standar d solutionsusing the pr oposed method.

Claimed Intra-day Inter-day
Drug conc.* Found Found
(ng/mly conc* SD. CV. conc* SD. C.V.
(ng/ml) (ng/ml)
0.008 0.00803 0.21 0.26% 0.00798 0.014 0.17%
0.05 0.0498 0.14 0.28% 0.05005 0.035 0.071%
0.1 0.1002 0.14 0.14% 0.0995 0.35 0.35%
|
0,
(pH 11.2) 0.3 0.298 14 047% 0.302 14 0.475
0.6 0.604 283 0.47% 0.603 212 0.35%
0.8 0.803 212 0.26% 0.795 35 0.44%
0.1 1.008 5.66 0.56% 1.005 35 0.35%
0.5 0.497 0.002 0.43% 0.5 0 0
1 1.008 0.0056 0.56% 1.005 0.0035 0.35%
5 4.95 0.035 0.71% 5.05 0.035 0.70%
|
0, 0,
(pH 4.5) 10 10.05 0.035 0.35% 10.05 0.035 0.35%
25 25.1 0.071 0.28% 25.2 0.14 0.56%
40 39.8 0.14 0.35% 40.2 0.14 0.35%
60 60.1 0.071 0.12% 59.9 0.071 0.11%
0.005 0.00499 0.0071 0.141% 0.00502 0.0141 0.282%
0.01 0.01004 0.0283 0.282% 0.00997 0.0212 0.212%
0.1 0.0998 0.141 0.141% 0..997 0.212 0.212%
11
0, 0,
(pH 12) 0.4 0.401 0.707 0.177% 0.402 1.14 0.353%
0.6 0.599 0.71 0.117% 0.602 1.14 0.235%
0.8 0.799 0.71 0.089% 0.803 212  0.265%
1 1.004 2.83 0.282% 0.998 114 0.141%
0.5 0.498 0.0014 0.283% 0.501 0.0007 0.141%
1 0.997 0.0021 0.212% 1.009 0.0064 0.634%
5 5.02 0.0141 0.282% 4.98 0.0141 0.283%
Il
0, 0,
(pH 4) 10 10.01 0.0071 0.071% 9.96 0.028 0.283%
20 19.89 0.078 0.389% 20.04 0.028 0.141%
40 40.1 0.071 0.177% 39.98 0.014 0.035%
50 49.95 0.035 0.071% 50.09 0.064 0.127%

* Average of triplicate analyses
Specificity
To study themethod specificity, threesynthetic mix-
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turesof | and Il were prepared to contain the possible
interfering substances used during pharmaceutical for-
mulations. Thesemixtureswereandyzed usngthepro-
posed method and the results, were expressed as %
recovery + S.D.

TABLE 6: Intraday and interday precision of | and || deter-
mination in plasma samplesusing theproposed method.

—— Fuyl] Paper

and Il was determined by difference. The prepared
mixturesweredetermined by the proposed method and
theresults, expressed as% recovery + S.D., were found
tobe100.49%+ 1.88 and 102.4% =+ 0.76, for [ at pH
11.2 and 4.5, respectively and 102.3 + 2.01 and
101.166% =+ 1.94, for Il at pH 12 and 4, respectively.

Assay of | and Il in pharmaceutical preparations

All the pharmaceuticd preparationsavailableinthe
local market for each drugwereandyzed usingthepro-
posed method as described for the synthetic mixtures.
Theresults, expressed as%recovery + S.D., are shown
INTABLE?7.

TABLE 7: Resultsof the proposed method recovery experi-
mentsof | and I fromdifferent phar maceutical preparations.

Claimed Intra-day Inter-day
Drug conc* Found Found
(ng/ml) conc* SD. CV. conc* SD. C.V.
(ng/ml) (ng/ml)
8 7.99 0007 0.088% 81 0.071 0.88%
50 495 035 071% 503 021 0.423%
100 1025 1.77 1.75% 1013 0.92 0.91%
(oH '11.2) 300 296 282 0.95% 294 424 1.34%
600 591 636 11% 608 656 0.94%
800 801 0.71 0.088% 785 106 1.34%
1000 1035 24.75 2.43% 965 24.75 2.5%
05 0485 011 22% 049 0.0071 1.4%
1.03 002 21% 103 002 21%
502 0014 0.28% 503 002 0.42%
(pH' 45 10 965 0247 25% 98 011 011%
25 254 028 11% 254 028 11%
40 395 035 0.89% 408 0566 1.4%
60 619 134 22% 619 134 22%
5 49 0071 143% 49 0071 143%
50 495 0.3530711% 51 071 14%
T 200 198 141 0.711% 203 212 1.05%
(PH12) 600 608 566 0.937% 589 7.78 1.31%
800 808 5.66 0.704% 795 3.54 0.443%
1000 990 7.07 0.71% 992 5.66 0.568%
05 0485 0011 215% 0.5 0 0
1 0.98 0.014 1.43% 0.978 0.016 1.57%
T 10 101 0.0710.704% 9.98 0.014 0.142%
(PH4) 20 195 0354 1.79% 21 071 3.45%
35 348 0141 041% 358 0.566 1.59%
50 51 071 14% 495 0.354 0.71%

* Average of triplicate analyses

Thelaboratory prepared mixtures containing com-
binationsof | and Il showed great interferenceif ana-
lyzed using the proposed method after hydration reac-
tion. To solvethisproblem, | wasdetermined first using
the proposed method before the hydration reaction
depending on the cyclic a-methylene carbonyl group,
then thetotal concentration of | and Il was determined
using the proposed method after thehydration reaction

Drug Pharmaceutical preparation % R+S.D.
Nordette 0.15 mg tablet. 103+ 1.2%
Microvlar 0.15mgtablet. 99.2+2.25%
Microcept 0.15mgtablet. 102 +0.98%
0.05 mgtablet. 103+ 1.56%
I Triovlar 0.75mgtablet. 102+ 1.95%
0.125 mg tablet. 102 +2.65%
0.05 mg tablet. 98 +2.14%
Triocept 0.75mgtablet. 101.65=+ 1.54%
0.125 mg tablet. 102.3+2.45%
Ethinyl estradiol 50 ug tablet. 102+3.1%
Nordette 0.15 mg tablet. 103+ 1.2%
Microvlar 0.15mgtablet. 99.2+2.25%
Microcept 0.15mgtablet. 102 +0.98%
I 0.05mgtablet. 103+ 1.56%
Triovlar 0.75mgtablet. 102+ 1.95%
0.125 mg tablet. 102 +2.65%
0.05 mg tablet. 98 +2.14%
Triocept 0.75mgtablet. 101.65=+ 1.54%
0.125 mg tablet. 102.3+2.45%

Average of triplicate analyses

CONCLUSION

The proposed method makes use of thehigh sensi-
tivity and specificity of thefluorometricandysstoreach
low limitsof detection and quantitation for dl the stud-
ied drugsin standard solutions, synthetic mixtures, phar-
maceutical preparations and spiked human plasma
samples. Themethodissimple; it givesresultscompa-
rableto those obtai ned by other techniquesthat require
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elaborateinstrumentation and time consuming sample
preparation procedure. The method showed good ac-
curacy and precision suitablefor quality assuranceand
could be recommended for bioequivalency and
bicavailability sudiesaswell asfor vaidation of clean-
ing methodol ogy prior to lineclearance.
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