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ABSTRACT

A rapid, simple and sensitive UV Spectrophotometréthod has been developed for the quantitatiimatbn of
dimethylamine in Metformin HCI drug substance aimndg product .and validated as per ICH guidelingbe

method was based upon the observation, that a chexiatic colour results via dervatization with 1dFo2,4-

dinitrobenzene. The addition of Flurodinitrobenzeweagent in dimethylamine dissolved in acetonitrila the

presence of triethyl amine results in the formatidryellow colour showing absorbance maxima2t8nm. The
developed method resulted as dimethylamine eitdgbiinearity range 8 to 230 pg/g. The interday anttaday

precision is exemplified by relative standard dé&wia of 0.149 % and 0.399%. .Percentage of meaovery was
found in the range of 98-101% during accuracy stadiThe LOD and LOQ were found to be 15ug/g @A

respectively.
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INTRODUCTION

Metformin (N,N-dimethylimidodicarbonimidic diamid@ig.1) is an oral antidiabetic drug in thebiguanide cldss.
is the first-line drug of choice for the treatmeitype 2 diabetes, in particular, in overweightl abese people and
those with normal kidney function.[1-B]mited evidence suggests metformin may preventctreliovascular and
possibly the cancer complications of diabetes.[4-6]
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Fig. 1: Chemical Structure of metformin

The usual synthesis of metformin, originally delsed in 1922 and reproduced in multiple later patesuhd
publications, involves the reaction of dimethylaenhlydrochloride and2-cyanoguanidine (dicyandiamiaah
heating.[7,8] (Fig.2). Metformin drug preparatiomsist be tested for residual dimethylamine, bec#useveekly
acidic conditions required for the reaction cannpote formation of dimethyl nitraso amine, suspected
carcinogen[9] Dimethylamine undergoes nitrosation under weadt agnditions to give dimethylnitrosamine. This
animal carcinogen has been detected and quaniifiedman urine samples and it may also arise friirosation of
dimethylamine by nitrogen oxides present in acid na highly industrialized countries.
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Fig. 2: Dimethylamine used in the synthesis of metfmin

MATERIALS AND METHODS

Instrument

A double beam UV-visible spectrophotometer (Shinbadzodel 1800) having two matched quartz cells Wittm
light path and loaded with UV probe software (vens2.41) was used for recording of spectra and uaneaps
absorbance.

Chemicals and reagents:

Pure drug Metformin HCI was provided by our AMesearch Centre-Il . (A Division of Aurobindo PimarLtd).
All the reagents and chemicals used were alyéinal grade from Merck Chemicals, IndiFluro-2,4 dinitro
benzene reagent from sigma aldrich.

Methods:

Preparation of solutions:

Standard solution:

Dissolve 0.15pg/ml of dimethylamine in acetonitriferansfer 100ul of each triethylamine solution ardgent
solutions swirl well, added 1ml of 0.15pg/ml dimddmine solution add 3ml of acetonitrile mix wethade up to
10ml with acetonitrile. Results in the formatioh gellow colour chromogen. Filter the solution wid.45p filter
paper.

Sample solution;

Transfer 100ulof each triethylamine solution aragent solutions swirl well. Accurately weigh andrisfer 0.1g of
Metformin HCl,add 3ml acetonitrile mix well made tgp10ml with acetonitrile. Filter the solution Wi0.45 filter
paper.

Blank:
Transfer 100pulof each triethylamine solution analgent solutions swirl well, add 3ml acetonitrilexmiell made
up to 10ml with acetonitrile. Filter the solutiontw0.45u filter paper.
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Fig. 3: UV Spectrum of derivatized dimethylamine
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Procedure:
Scanned the yellow colour chromogen of standard samdple solution between 300 nm to 500nm with blank
correction the absorbance maxima 378nm. Fig.3

Spectral characteristics:

Prepared standard solution of dimethylamine coupieith fluorodinitro benzene in the presence oklwdase
(triethylamine) at different concentration versusrresponding absorbance at 378nm. The results sigoam
excellent correlation between absorbance and obrad®n levels of dimethylamine within the conaation range
of 8ug/g to 230ug/g show good agreement withrBdaw. Fig. 4.
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Fig. 4: Overlay spectrum of derivatized dimethylamne at different concentrations
RESULTS AND DISCUSSION

Method development:

The intensity of the color of the solution is pootional to the dimethylamine derivative concentnat This is the
basis to determine the content of dimethylamine. Méasured the dimethylamine content in drug substéow
levels. On the basis of trail and error method ogplreagent is prepared. The 5mg/ml of fluorodatignzene
reagent had prepared in acetonitrile. Transfer 168ph of flurodinitrobenzene, triethyl amine te tiliquots of the
standardized dimethyl amine solution. At a roomgerature yellow color developed immediately whiststable .
The developed yellow colour has its absorption maxn atA 378nm. If increasing the concentration of reagent
solution or triethyl amine, decreases the transmik.

Method Validation:

Validation of the analytical method is the proc#sst establishes by laboratory studies in whichpegormance
characteristics of the method was validated as@drguidelines.[10] The method was validated far garameters
Linearity, Accuracy, System precision, intradayqgs®n, Limit of Detection, Limit of Quantification

Precision

System precision

Six replicate recording of absorbance at 378 nnstahdard solution at working concentration showedRSD
(Relative Standard Deviation) less than 1 concegrrabsorbance for the dimethylamine, which indicates
acceptable reproducibility and thereby the prenisibthe system. System precision results are aabalin (Table
1).
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Table 1: System precision results of dimethylamine

Absorbance
0.890
0.895
0.892
0.898
0.895
0.890

Mean 0.893
sDn 0.003
%RSD* 0.358
A Standard deviation
* Relative standard deviation

OO WNER|IS

Method precision

Method precision was determined by performing caingd dimethylamine by spiking with known concetitva of
dimethylamine in Metformin HCI drug substance untter tests of (i) repeatability (Intra day precigi@nd (ii)
Intermediate precision (Inter day precision) perfed during 3 consecutive days by three differeralyeats, at
working concentration.

Repeatability (Intra day precision)

Six consecutive recording of absorbance at 378 htheodimethylamine from the same homogeneous méxat
working concentration showed % RSD less than 1¢wimdicate that the method developed is methodiggdy
the test of repeatability and hence can be undmtsiwat the method gives consistently reproduaibelts (Table
2).

Table 2: Intraday precision results of dimethylamire (154 pg/g )spiked in Metformin HCI drug substance

Dimethylamine Content(ug/g)
154.2
154.5
154.8
155.1
153.9
155.6
Mean 154.7
SD 0.618
%RSD 0.399

OO WNR|S

Intermediate Precision (Inter day precision / Ruggdness)

Six consecutive recording of absorbance at 378 htheodimethylamine from the same homogeneous mexat
working concentration on three consecutive dayshbge different analysts, showed % RSD less thaitHin and
between days, which indicate the method developauer day precise / rugged (Table 3).

Table 3: Inter day precision results of dimethylamne (154 pg/g )spiked in Metformin HCI drug substane

Dimethylamine Content(ug/g)
n Day 1 Day 2 Day 3
1 154.6 153.9 154.2
2 154.9 153.7 153.9
3 154.2 154.2 154.6
4 154.7 153.9 154.1
5 154.9 154.0 154.0
6 154.4 153.9 154.3
Mean 154.6 153.9 154.2
SD 0.279 0.163 0.248
% RSD 0.180 0.106 0.161

Linearity

Standard solutions of derivatized dimethylaminélitferent concentrations level 8ug/g to 230ug/gemarepared.
Calibration curve was constructed by plotting trenaentration level of dimethylamine versus corresiing

absorbance at 378 nm. The results show an excalgntlation between absorbance and concentratiosl bf

dimethylamine within the concentration range (8udgg230ug/g) are given in (Table .4The correlation
coefficients were greater than 0.999, which meetrtiethod validation acceptance criteria and hemeertethod is
said to be linear in the range of 8ug/g to 23Qug/
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Table 4: Calibration data for dimethylamine standard

n Dimethylamine standard (pg/q) Absorbance

1 8.0 0.045

2 15.0 0.091

3 46.0 0.293

4 77.0 0.426

5 154.0 0.898

6 184.0 1.120

7 230.0 1.295
Regression equation y = 0.005x + 0.012
Correlation coefficient & 0.999

Accuracy

Accuracy was determined by means of recovery expanis, by the determination of % mean recovenaaoffde at
three different levels (LOQ-150%). At each levalee determinations were performed. Percent meaveey was
calculated as shown in (Table 5). The accepteddiofirecovery are 98% - 101% and all observed dagawith in
the required range which indicates good recovelyegand hence the accuracy of the method developed

Table 5: Recovery results from spiking of MetforminHCI drug substance with dimethyl amine

Accuracy Level-l Level-ll Level-lll
(Average of triplicates) (LOQ) (100%) (150%)
Added(pg/g) 46.65 155.5 233.3
Found(uo/g) 46.48 152.7 230.9
Recovery(%) 99.64 98.05 98.99
RSD(%) 0.76 0.26 0.30

Robustness

The robustness of an analytical method is a measfuits capacity to remain unaffected by small detiberate
variations in method parameters and provides aigatidn of its reliability during normal usage idtconcluded that
the method is robust as it is found that the % R$SI2ss than 2 for the dimethylamine content desgéliberate
variations done concerning compositions of colousajent and solvents.

Sensitivity

The sensitivity of measurement of dimethylaminetenhby use of the proposed method was estimatestims of
the limit of quantitation (LOQ), limit of detectiofLOD). The limit of detection (LOD) and limit ofugntitiation
(LOQ) were found to be 15 pg/g and 46 pg/g respelgti Optical characteristics results are summadrine(Table
6).

Table 6.: Optical characteristics of dimethylaminecontent in Metformin HCI drug substance

Parameters Results
Detection wavelength(nm) 378
Beer's law limits (ng/g) 8.0 - 230
Regression equation (y = mx+¢)y = 0.005x + 0.012
Correlation coefficient & 0.999
LOQ (no/g) 46.0
LOD (ung/g) 15.0

CONCLUSION

A cheap and a rapid UV spectrophotometric methosl adeveloped and validated for the quantitativenestion of
dimethylamine in Metformin HCI drug substance as f@H guidelines. The developed method resulted
dimethylamine exhibiting linearity in the range 8g¢p 230ug/g. The interday and intraday precissoexemplified
by relative standard deviation of 0.149 % and 9989 Percentage Mean recovery was found to beeimahge of
98-101%, during accuracy studies. The limit of detattfLOD) and limit of quantitiation (LOQ) were fodrio be
15 pg/g and 46 pg/g respectively.. Accordinglg itoncluded that the developed UV spectrophotdmetethod is
accurate, precise, linear, rugged and robust aatkfibre the method can be used for the routineysisabf
dimethylamine content in Metformin HCI drug substas
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