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ABSTRACT

A new sensitive, rapid, accurate and selective spectrophotometric estimation of
naltrexone in large mass and in dosage forms. This reaction depends on the
conversion of primary amine of phentermine with hydrochloric acid and sodium
nitrate followed by condensation with naltrexone in mild acidic medium ta form a
stable orange azo dye. The linear range 0.4- 15 ppm, with € 6.8%103 L.mole-1.cm-
1 at wavelength 374 nm. Sandells sensitivity 0.055mg.cm-1, detection limit (LOD)
0.56ppm and quantitication limit (LOQ) 1.86 ppm. This system has been
successfully applied to naltrexone estimation in bulk and in pharmceutical
samples, the recoveries ratio 99.16 %.

INTRODUCTION

Revia it’s one of the brand names of sold Naltrexone, is a
drug primarity used to manage liquor or narcotic dependence
@ . A narcotic dependent person ought not get naltrexone
before detoxification @ .

It is taken in to a muscle by injection or by mouth @ .
Impacts start 30 minutes @ . A diminished want for
narcotics , though , may take half a month © .

Naltrexone was first made in 1965 and was affirmed for
clinical use in the unified state in 1984 © . Naltrexone , as
bupropion — naltrexone , is additionally used to treat obesity
™ . Long — acting infusion capable naltrexone diminishes
hersin utilize more than placebo ® .

Naltrexone isn't valuable for stopping smoking © . It has been
used in fibromyalgia ( chronic pain ) (9. It withdrawal
occurs, naltrexone should not be started !V . Naltrexone is
powerful in stifling the cytokine-intervened unfriendly
neuropsychiatric impacts of interferon alpha treatment (213
Some methods used for determination of naltrexone |,
Piergiorgio at all ¥ used HPLC to determination of
naltrexone , GCMS used for determine naltrexone by
Toennes et al 1 , Huang et al 19 developed a new method
to determine naltrexone by solid phase extraction , Johannes
et al 1 used HPLC with spectroscopy to determination of
naltrexone also HPLC used by Pekka et al '® for determine
of naltrexone and Chil 1 used kinetic spectrophotometry to
determination of naltrexone .

2- Experimental

2.1 Apparatus: Double — beam Uv-Vis specrtrophotometer
(Shimadzu UV-VIS 1700).

2.2 Reagents: chemicals usid were gradepurity .Standard
phentermine and naltrexone were obtained from
(SAFApharmceuteicallndustriies Company, Iraq).
Naltrexone obtained from the commercial shop .
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2.3 Solutions: 100 ppm of naltrexone was prepared by
dissolving weighed 0.01g in distilled water and then
complete to the mark.

working solutions were prepared by appropriate dilution of
the stock solution.The solution was freshly prepared .
hydrochloric acid (BDH) 1M. Sodium nitrate (BDH) 0.01M .
Phentermine (Sigma-Aldrich) 100 ppm was prepared by
dissolving weighed 0.01g of Phentermine in 100 mL distill
water.

2.4 method and calibration graph: Transfer volumes of
phertermine solution . covering 0.1-20 ppm , in two chain of
10 mL volumetric flask. 1.0 mL of 1M HCI adding and
mixtures are mixing . Add 0.01M NaNO: at 2.0 mL solution
and the mixture remain about 3 minutes . After that 2.0 mL
of 0.2 M sulpharic acid solution was added and the mixture
allowed for min. After that 2.5mL of 0.01M naltrexone
were added , then completed to the mark with distill water .
After 10 minutes measure the absorbance against reagent
blank @0

2.5 Procedure for dosage forms:Take 0.01g from the
naltrexone tablet and dissolved in 20 mL distill water then
transfered to the 100 mL volumetric flask , shaken and
completed to the mark by distill water @V,

RESULTS AND DISCUSSION

Choicing of coupling reagent:

Several coupling reagent such as phentermine, bupropion
and topiramate , were used in this study the useful analytical
results were obtained with phentermine . This reagent give a
stable water azo dye with naltrexone . Therefore this reagent
was selected and optimum condition of this reaction with
naltrexone was further studied.

Spectral Characteristics: Absorption spectrum of orange
azo product with maximum absorption at 374nm shown in
Fig(1)
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Figure (1):A: Absorptionspectra of naltrexone . B:Absorptionspectra of naltrexone with phentermine

optimization of reaction conditions

The effect of the various parameters on absorption intensity
of the azo were studied and the condition are optimized.
Effect of acid : Different volumes (0.05 — 4 mL of 1M) of
different acids have been examined . 1.0 mL of 1M HCI
gives a good results as shown in table (1)

Effect of Sodium Nitrate Concentration and Time:
TheNaNO, effect of concentration was study by using
different volumes ( 0.1 — 3.5 mL) of 0.01 M NaNO; solution.
2.0 mL of NaNO; and 3 minutes gives a maximum
absorbance shown in table (2).

Effect of Sulfamic Acid Concentration and Time:In order
to remove the exceses of nitrous acid , used different
volumes ( 0.1 — 5.0 mL ) of 0.2 M sulfamic acid solution , the
maximum absorbance were with 1 mL of sulfamic acid and 2

minute shown in table (3) therefore used 2.0 mL of sulfamic
acid in this study.

Effect of Reagent Concenrration:Table (4) shows different
volumes ( 1.0 —4 ml ) of 0.01 M phentermine used to testing
on reagent concentration , the results showed that 2.5 mL of
reagent is sufficient to produce the maximum colourintensity.
Effect of Time: Table (5) shows different times which are
used to investigate the formation of the azo product, the
maximum absorption obtained after 5 minutes.

Effect of Temperature Table (6) shows different
temperatures (20 — 70 °C ) used to investigate , table (6) that
the temperature between (20 — 30 °C ) give the maximum
absorbance . At higher temperature the absorbance value
decreased , which isprobably due to the dissociationof the
product.

Table(1) effect of different acids on absorbance

Acids 1M Absorbance
Volume of
acid(mL) 0.5 1 2 3 4 5
HCIl 1.032 1.142 1.140 1.139 1.141 1.140
HNO;3 0.611 0.691 0.581 0.566 0.569 0.564
H2S04 0.572 0.451 0.461 0.442 0.571 0.511
CH;COOH 0.414 0.592 0.581 0.492 0.442 0.473
CH:O 0.621 0.612 0.524 0.558 0.513 0.601

Table(2) Effect of nitrate concentration

Volume of 0.01 M NaNO; mL Absorbance
0.50 0.531
1.00 0.732
1.50 1.142
2.00 1.143
2.50 1.142
3.00 1.142
3.50 1.142

Table (3) effect of sulfamic acid
| Volume of sulfamic acid in mL | Absorbance |
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0.50 1.021
1.00 1.141
2.00 1.151
3.00 1.101
4.00 1.101
5.00 1.101

Table (4) Effect of reagent concentrations

Volume of reagent 0.01 M mL Absorbance
1.00 0.831
1.50 0.986
2.00 1.102
2.50 1.135
3.00 1.135
4.00 1.135
4.50 1.135

Table (5) Effect of time on absorbance

Time minute Absorbance
1.00 0.763
5.00 0.965
10.00 1.142

20.00 1.142
30.00 1.142
40.00 1.142
50.00 1.142
(3) days 1.141
Table(6) Effect of temperature on absorbance
Temperature "C Absorbance
20.00 1.139
30.00 1.143
40.00 1.095
50.00 0.889
60.00 0.564
70.00 0.432

Calibration Curve and Sensitivity
Under optimum conditions above , standard calibration curve of the naltrexone — phentermine azo product showed in Fig(2) .

1.2+

Abs

y =0.0821x + 0.0187

R? =0.9853

0

5Conc.ppm 10

15

Fig(2) Calibration curve for fibrates which is determined using procaine as coupling reagent.

Various parameters of analytical performance of the proposed methodin are shown in table (7).
Table (7) Analytical feature of the procedure deveeloped to the determine of the naltrexone.
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Regression equation Y =0.082X — 0.018
Slope 0.018
Correlation coefficient R? = 0.985
Linear range (ppm) 0.4-15
Molar absorpitivity(L.mol!.cm™)?? 6.8 * 103
Limit of detection(LOD)(ppm)©?? 0.56
Limit of quantitative (LQD)(ppm)©??¥ 1.86
Sandells sensitivity, S (ug.cm?)5 0.055
Recovery(%)?9 99.16
Nature and Stability Constant of the Product: The Stability constantsof the product is found to be 4.7 * 10°
Stoichiometricratios were determined by Jobs method®” M- according to the equation cited®® table (8). This result
shown in Fig(3). The results showed a 1:1 naltrexone and refer to stable products are formed between naltrexone and
phentermine. The formation of product occuras in scheme 1 . phentermine.
Figure(3) Jobs method
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Scheme 1 : Proposed mechanism of the reaction between naltrexone and phentermine.

Table (8) Stability constant of the product
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Absorbance Absorbance with
Dru Conc. of with increasing in a Kst.
g drug M quantitative conc. of L.mole™!
conc. (Ay) reagent( Am
Naltrexone 2.6x10 0.848 0.852 0.0046 4.7x10°

Interference Study: In the beginning study we must
determine which excipients found in the naltrexone

absorbance @ . An error of the 5% in the absorbance
readings was considered tolerable, none of these

drugs , the study done by taking 10 ppm of fibrates with
excess amount of excipients then measuring the

excipients interfered seriously %

Table (9) Interferennce effect on Naltrexone

(10 ppm) Naltrexone

Interferennce Cone, Tor Recoe
Tween 80 10.18 +1.8 101.8
PVP 10.09 +0.9 100.9
Acacia 10.18 +1.8 98.2
NaCl 9.91 -0.9 99.1
Mennitol 10.05 +0.5 100.5
Talc 9.96 -0.4 99.6
Benzoic acid 10.11 +1.1 101.1
Lactose 10.13 +1.3 101.3
Sucrose 10.17 -1.7 98.3

Pharmceutical Applications

The proposed method were applied to analysis for three
different dosage forms contain fibrates in order toevalute the
analytical usefulness of the spectrophtometric method . Good

results with good recoveries and reptoducibility were
obtained when determined three different concentration of
each pharmaceutical preparation tablet , therefore the
proposed method successfullyto the analysis.

Table (10): Application on Naltrexone in Naltrexone tablet

Concentration
Prepared ppm Measured E% Rec%
Naltrexone tablet
ppm
5.00 4.90 -2.00 98.00
10.00 9.91 -0.9 99.1
15.00 15.2 +1.33 101.33
CONCLUSION 8. D. Trofimovitch and S.J. Baumrucker , The American

The proposedmethod is found to be rapid , simple , selective
and highly sensitive than must of spectrophotometric
methods available in the literature , the recovery study data
indicate the reproducibility and accuracy of method .This
method can be adopted as excellent spectrophotometric

method.
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