
 

 

A STUDY OF CONTROLLED RELEASE OF NANO PARTICLE LIQUID 

MEDICATED FORMULATION USING THE RP-HPLC METHOD FOR 

DETERMINATION OF NORETHINDRONE INTO DISSOLUTION MEDIA 

 

 

ABSTRACT: 

The determination of norethindrone can be done using a variety of approaches. Both 

sophisticated and validation strategies are included in this technique. The purpose of 

this research was to improve and test a smooth overturned segment-excessive 

standard performance liquid chromatographic technique for assessing norethindrone 

in dissolution media. The column is a C18 column from Thermo Scientific (250 mm x 

4.6mm ID, 5m length). Deionized water, acetonitrile (50:50, v/v), and 5 ml/l acetic 

acid make up the cellular phase.The detecting wavelength was changed to 245 nm 

and the glide rate was changed to 1.3 ml/minute. The basic approach is being 

utilised to investigate norethindrone release from a nanoparticle liquid medication 

device (LMF). The results showed that the procedure has become easy, precise, and 

particular. 

 

INTRODUCTION: 

Norethindrone is a safe synthetic intercourse steroidal hormone that has both 

androgenic and estrogenic properties[1]. Oral contraceptive pills containing 

norethindrone are available[2]. It is also used to treat some infections and disorders, 

such as premenstrual syndrome, painful menstruation, and normal excessive 

bleeding to reduce the length of the menstrual syndrome. It has also been used to 

treat non-responsive cyclical mastalgia and to help prevent uterine bleeding in pre-

surgical gynecologic or difficult non-sugrical patients. There have been multiple 

procedures documented for the dedication of norethindrone on my own or with 

different tablets/metabolites in various dose amounts. For the devotion of 

norethindrone in plasma, these procedures could not be used . 
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It is necessary to remove norethindrone from plasma proteins. In the range of 2-20 

mg/ml, a linear high-typical performance liquid chromatography (HPLC)-UV 

technique was developed. Plasma samples were extracted with a collection of 

hexane methylene chloride[4] and a 3H-norethindrone radiolabelled internal present 

day. A system that contains more than 5 mg of norethindrone is not accessible. 

Modern evidence suggests that it does not control menorrhagia at standard levels (5-

10 mg/day)[5]. 

Norethindrone is accessible as a pill to take by mouth and is administered on 

different schedules depending on the ailment being treated and how well 

norethindrone works to treat it [6]. It is used at a modest dose to treat dysfunctional 

uterine bleeding, polymenorrhoea, menorrhagia, neuropathy, haemorrhagia, 

premenstrual syndrome, and menstrual delay, but at an excessive dose to treat 

disseminated cancer of the breast [7].    

 

 

The structure of Norethindrone is shown Figure 1                                

                                                Figure 1: Norethindrone 

Reverse phase high performance liquid chromatography RP-HPLC: 

Hydrophobic strengthened pressing, commonly octadecyl or octyl sensible 

accumulating, and a polar fluid portable degree are used in switch level 

chromatography. Polar chemicals elute first and discard closer to the portable level. 

As a result of the hydrophobic person solutes, observed protection will increase. For 

the most part, the lower the portable section's edge, the higher the eluent electricity. 

The elution request for combo instructions in a table becomes circular[8] 

Norethindrone method of analysis by RP-HPLC in dissolution media : 
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Liquid chromatographic conditions: 

The chromatographic section was replaced to a Thermo Scientific C18 (250 mm 4.6 

mm ID, 5 m pore size) segment that was operated at ambient temperature. 

Deionized water, acetonitrile (50:50 v/v), and five ml/l acidic corrosives make up the 

flexible level. The flexible level was sorted through a 0.45 m recovered cellulose 

movie channel, and the move rate was increased to 1.3 ml/min. The drug changed 

into identified at 245 nm, and the infusion volume was 20 l. [9] 

Validation of the RP-HPLC method of analysis : 

The RP-HPLC method for investigation of norethindrone was approved as some 

distance as linearity, accuracy, explicitness, cut-off of recognition (LOD), the 

breaking point of assessment (LOQ) also known as lower cut-off of quantitation 

(LLOQ), and dishonour research as indicated by using the ICH Guidelines.[10] 

 

Linearity : 

As part of norethindrone recognition, the linearity was tested by infusing the seven 

organised popular preparations and plotting the  areas.  

Accuracy and precision : 

First-class control (QC) checks of norethindrone at three fixation levels were used to 

determine exactness and accuracy (qc low, qc mid, and qc high). On three days in a 

row, the QC tests were fed into the HPLC framework. 

Specificity 

Tests were done with the appropriate levels of the excipients and injected to 

demonstrate that the medication's dosage was unaffected by their presence.. 

RESULTS AND DISCUSSION  

Range: 

The following minimum unique tiers for the dissolution strategy are recommended by 

the ICH: 20% over the intended variety. For the linearity evaluation to be valid, the 

amount recovered at the preliminary pull point must be less than a hundred and 

twenty percent of the usual drug content material. However, it's usually noted in the 



 

 

literature that the range covers 27 percent to 200 percent of the analyte's nominal 

focus [13]. The test cognizance in this study was 2.30 g/ml, with a range ranging 

from 0 to 5 g/ml. Furthermore, the ICH recommends comparing no more than 5 

concentrations to determine linearity. 

The 5 interest stages want to bracket the higher and decrease interest levels 

evaluated at some stage in the accuracy have a appear to it. In this method, seven 

concentrations have been evaluated and the QC Low and QC High samples had 

been bracketed amongst them. The Chromatography  of norethindrone at 

concentration 0.5µg/ml in aqueous sample is figure 2 

 

 

 

Figure 2: Chromatography  of norethindrone at concentration 0.5µg/ml in 

aqueous sample. 

Linearity : 

The ability of an analytical technique to deliver results for a performed test that are 

directly proportional to the amount of analyte in the sample is referred to as linearity 

[10] which is shown in Table 1. 

For all six calibration curves, the coefficient of correlation (R) charge increased to 

greater than 0.999, which is typically seen as evidence of appropriate statistical 

matching to the failure line [12].  

Accuracy and precision: 

The ICH recommendations endorses for the accuracy assessment. 
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TABLE 1: Linearity of the HPLC method of analysis of norethindrone in dissolution 

media 

Concentration(µg/ml) 

Calib.curve 

no. 

0.05 0.10 0.25 0.50 1.00 2.00 5.00 slope Intercept R2 

Area under peak 

1 408 814 2362 461 8091 17378 44636 8901 -81 0.9996 

2 500 1142 2302 4574 7875 17282 44941 8953 -152 0.9995 

3 444 980 2323 4562 7785 17669 43811 8761 -56 0.9997 

4 421 862 2249 4420 8139 17095 44918 8969 -246 0.9997 

5 405 817 2444 4174 7796 17649 44715 8959 -247 0.9996 

6 556 1144 2301 4572 7871 17279 44930 8947 -140 0.9995 

Mean 456 960 2331 4544 7926 17392 44659 8915 -154 0.9996 

SD 60 154 67 256 152 226 434 73 73 0 

RSD 13 16 3 6 2 1 1 0.81 -48 0 

 

Normally, for assay strategy, RSD among the two units of records should be ≤2.0% 

[13; 14]. receiving criteria just like individuals implemented to intermediate precision 

also study reproducibility. 

Limit of detection and limit of quantitation : 

LOD of a logical approach is the generally minimal sum of analyte in an example 

which may be recognized but no longer genuinely quantitated as correct well worth. 

The LOQ is the most decreased degree of analyte in an instance which can not 

simply settle with an reasonable precision and accuracy. 

Specificity: 

Specificity refers to the method's capacity to precisely measure the analyte in the 

presence of a variety of atoms. Pollution, degradants, excipients, and other materials 

can be found. Comparable effects have been received in zero.1 N HCl. Hence, the 

effects shown the explicitness of the strategy in each disintegration media is shown 

in figure 3 
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Figure 3: Chromatograms of the different excipients used in the 

nanoparticulate LMF and of norethindrone at a concentration of 0.5 µg/ml in 

0.05 M phosphate buffer pH 6.8. 

CONCLUSION: 

A novel RP-HPLC approach tied with UV-Vis detection became the advanced 

method for the estimation of norethindrone in one-of-a-kind dissolution media and it 

was demonstrated regularly with the ICH guidelines. The method has become easy: 

no derivation or extraction changed into desired, the float of the cellular section 

became isocratic, simplest one detector have become used and there has been no 

want for coupling or more detectors. The method turned linear within the variables 

studied, correct and specific. Forced degradation research indicated that the drug 

exhibited perfect stability in both situations and became exceptionally more strong in 

a simple scenario. 
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