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ABSTRACT

The current study aimed to evolve a method for the detection of sitagliptin (STG) concentration. The method was built on the
estimation of absorbance STG wave 612 nm concentration range was (1-18 ppm) and was reacted for oxidative coupling of
pregabalin with 3-methyl-2-benzthiazolinone hydrazone (MBTH) to form green in color. The captured product was analyzed
statistically by using (f and t-test). The current manners were profitably applied to the investigation of the pharmaceutical
establishment. It is evicting that the modern manner is responsive and meticulous for terming of STG a different pharmaceutical
formation.
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INTRODUCTION F
Sitagliptin (STG) is [(2R)-1-(2, 4, 5-trifluorophenyl)-4-oxo- F
4-[3-(trifluoromethyl) -5,6dihydro [1, 2,4] diazole [4,3-a]
pyrazin -7(8H)-yl] butan-two-amine], (Figure 1).! It is verbally
effective and electric discouraged of dipeptide peptidase-IV
that is applied to treat two diabetes.? Among the well-known
trade names of the drug is Januvia® was prepared in 2006
in the United States by Merck. This drug is preferred to be*

used with proper diet and playing sport, as well as used with
other medications to control high blood sugar.’ It was used
diabetics from The second type. High blood sugar helps
prevent damage, blindness, and sexual function problems.
Proper control of people with diabetes may also reduce the
heart risk attack or stroke.® STG is a diabetes medication that
works by increasing the levels of natural substances called’
(incretions) and incretion helps control of blood sugar by
increasing® insulin secretion, especially after eating. They help
reduce the magnitude from sugar the liver makes.” Figure 1
Shows the synthetic formula of STG phosphate.'”

A survey of the literature discloses several analytical
manner for the qualitative measurement of STG, in other
formulations.!! In frequent analysis laboratories looking
for simultaneous detection'? in drug analysis, the present
research has been guaranteed to advance definite, simple

Figure 1: STG phosphate

spectrophotometry procedure for qualitative choice,!® net
positioning of the same.!* In the study, we built a fangled,
simple mode for determining STG.
Chemicals and used devices:
* pH measuring device WTW (Germany)
*  Water bath (Germany).
* Electronic scale
» Ultrasonic cleaner (china).
» UV/visible spectrophotometer with double beam mode
1800 (SHimadzu-1800).
* Solvent
Solvent:
The solvent consists of the following components (45 mL
of 0.025 m NaH,PO,+ 35 mLNH,OH+ 20 mL CH;CN).

*Author for Correspondence: daleelalher @gamail.com
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Figure 2: Spectrum of STG (50 pg/mL STG), methanol, acetyl nitrile,
Na H, PO,

The following components were placed in a volumetric flask

with a capacity of 100 mL, according to the above mentioned

proportions.

* STG phosphate standard was kindly donated by pioneer
Iraq sulmanya its purity was found to be 98.87%.

To prepare 0.025 M from Na,HPO, we dissolve 0.750 g. in 250

mL of distilled water

* STG: To prepare 100 ppm by dissolving 0.0100 g in DW.

»  FeCl;. To prepare 0.01 by dissolving 1 g in 100 mL of IM
HCI than complete to mark with DW.

*  MBTH (15) 0.02% w/v 0.200 dissolved in 100 mL DW

Standard Stock Solution

To prepare a standard solution with a concentration of 1000
ppm, the process was carried out by dissolving 0.100 g of STG
drug in a 100 mL volumetric flask using the buffer solution
consisting a mixture of pH 6.3 sodium hydrogen phosphate,
methanol and acetonitrile and with the volume ratio of (45:20:35
v/v/v) and 3 MBTH additional FeCl, as regent and using an
ultrasound water bath, then completing the volume to the mark
with the same prepared solvent.

RESULT AND DISCUSSION

The Absorption Spectrum of STG Compound

The purposed manner is based on the reduction of Fe > to Fe ™
by STG phosphate in presene of dilute HCC. Subsequently,
these ions reacted with MBTH to produce green colored
complex. The spectrum of the compound was scanned versus
areagent blank in the purview (400—-800 nm) and showed that
she has in particular, A, at (612 nm) was observed as shown
in Figure 2.

max

Table 1: Shows statistical parameters of the suggest manner for STG

Parameters Values

wavelength 612 nm

scope of linearity!'’] (1-18) pg /mL

Molar absorptivity’! 3.14x10° L.mol ™ .cm.”!
Sandal functional(?"! 0.216 png.

Extraction factor???! (99.1-100.01)%
Correlation of coefficient [ 2] 0.9999

LoD 0.02 pg /mL

LoQ 0.064 ng /mL
%RSD[ 0.025
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Figure 3: Calibration Graph for STG

And MBTH with ferric chloride

Calibration curve of complex

The calibration curve, was limiting quadrate to generalizing
mode adjudging optimal case, a linear relatingship was
acquiring between absorption and concentration the Figure 3
display that STG is undergone Beer lambert law, in the
concentration occurrence (1-18 ppm) the molar absorptivity
3.14x10° L.mol.cm.”!

And the sandal functional (0.216 pg.). Emphasizing that
the cradle was delicate and sensitive, we also measured the
(LoD, LoQ) detection limit as shown in Table 1.
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Precision and Accuracy

Accuracy pointing to the difference between the true value and
the measured values precision refers to the repeatability, that
is, how often the measurements are repeated and as expressed
in relative error E% recovery rate%. Measurements are related
to each other and expressed in terms of the standard deviation
(SD) Percentage, RSD%. The accuracy and precision in this
research were calculated by calculating the relative error. The
recovery ratio and the relative standard deviation, where the
calculations were made using equation (1-3). The process is
by taking three different known standard concentrations of
STG in the best conditions (Table 2).

Procedure for Pharmaceutical Preparations

Ten tablets of each sample were accurately weighed, then
crushed and mixed well using a ceramic mortar, and a weight
equivalent to 0.1000 g of the active substance was taken. The
weight taken was dissolved in the previously prepared solvent
and in a beaker of 50 mL volume. A quarter of an hour, the
mixture was filtered by means of filter paper, the size of 45 um,
then the filtrate its been transferred to a volumetric flask
with a capacity of 100 mL, and the volume was fullest to the
claim with the same solvent previously prepared to obtain a
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Table 2: Precision and accuracy of the suggestive manner of determining STG

Concentration ppm

Error % %Recovery %RSD
Taken Found
6 6.004 0.001 100.0 0.018
12 12.21 0.998- 101.75 0.025
18 17.96 -0.002 99.77 0.014
Table 3: As a result of suggested manner to some pharmaceutical preparations for STG
Concentration ppm
Company Error % % Recovery % RSD
Taken Found
6 6.012 0.002 102.03 0.048
Pioneer 100 mg 12 11.98 -0.001 9983 0. 06
18 18.001 0.07 10166 0.026
6 6.021 0.003 100.35 0.061
MSD 100 mg 12 12.03 1.002 100.25 0.048
18 17.99 0.055 99.94 0.037

concentration of 1000 g/mL, after which it was diluted to obtain
the working concentrating.

Analytic Application

The suggested manner was effective applied in spectral analysis
STG in a few pharmaceutical preparations plenteous in the
domestic marketplace and from different infinitive as displayed
in Table 3. Three solutions of one concentration and three
different solutions of each medicinal product were prepared.
The accuracy and precision of the methods for estimating the
studied drugs in these mutants were calculated. The results in
Table 3 are the possibility of applying the suggested analytical
manners in evaluating these drugs.

CONCLUSION

STG of MBTH has successfully used a soluble chromatic
complex with iron through a spectrophotometric technique
developed to determine STG in its pure state and in some
pharmaceutical preparations. Based on the use of a solvent
capable of dissolving the drug compound. In addition to the
previously mentioned reagents and by calculating the RSD%
and the recovery rate of the used methods, we can conclude
that this method is of high accuracy and therefore can be
applied in the determination of these drugs in their pure state
and in their pharmaceutical preparations The suggest method
has excellent medicines accuracy with a short analysis time
equivalent to four minutes. Accordingly, we conclude that the
method is accurate and economical with low detection limit
and quantitative limit.

REFERENCES

1. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn
T, Davidson KW, Barnaby DP, Becker LB, Chelico JD, Cohen
SL, Cookingham J. Presenting characteristics, comorbidities,
and outcomes among 5700 patients hospitalized with COVID-19
in the New York City area. Jama. 2020 May 26;323(20):2052-9.
2. LiN, Wang LJ, Jiang B, Li XQ, Guo CL, Guo SJ, Shi DY. Recent
progress of the development of dipeptidyl peptidase-4 inhibitors
for the treatment of type 2 diabetes mellitus. European journal

11.

12.

of medicinal chemistry. 2018 May 10;151:145-57.

M Riad S, R Rezk M, Y Mahmoud G, El Bayoumi Abdel
Aleem AA. Spectrophotometric determination of sitagliptin and
metformin in their pharmaceutical formulation.

Baokar SB, Mulgund SV, Ranpise NS. Development and
validation of RP-HPLC method for simultaneous estimation of
vildagliptin and metformin. Research Journal of Pharmaceutical
Dosage Forms and Technology. 2013;5(2):95-8.

Weinberger M, Kirkman MS, Samsa GP, Cowper PA, Shortliffe
EA, Simel DL, Feussner JR. The relationship between glycemic
control and health-related quality of life in patients with non-
insulin-dependent diabetes mellitus. Medical care. 1994 Dec
1:1173-81.

Jennings AM, Wilson RM, Ward JD. Symptomatic hypoglycemia
in NIDDM patients treated with oral hypoglycemic agents.
Diabetes care. 1989 Mar 1;12(3):203-8.

Bakkar MA, Nawaz H, Majeed MI, Naseem A, Ditta A, Rashid N,
Ali S, Bajwa J, Bashir S, Ahmad S, Hyat H. Raman spectroscopy
for the qualitative and quantitative analysis of solid dosage
forms of Sitagliptin. Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy. 2021 Jan 15;245:118900.

Dayyih WA, Hamad M. Determination of Sitagliptin Levels in
Rats Serum by HPLC and its Pharmacokinetic Investigation in
Existence of Sucralose. Indonesian Journal of Pharmacy. 2018
Sep 1;29(3):117.

Wang WT, Zhang H, Yuan Y, Guo Y, He SX. Research progress
of Raman spectroscopy in drug analysis. AAPS PharmSciTech.
2018 Oct;19(7):2921-8.

. Al Bratty M, Alhazmi HA, Javed SA, Lalitha KG, Asmari M,

Wolker J, El Deeb S. Development and validation of LC-MS/MS
method for simultaneous determination of metformin and four
gliptins in human plasma. Chromatographia. 2017 Jun;80:891-9.
Nicholson DW, Ali A, Thornberry NA, Vaillancourt JP, Ding
CK, Gallant M, Gareau Y, Griffin PR, Labelle M, Lazebnik YA,
Munday NA. Identification and inhibition of the ICE/CED-3
protease necessary for mammalian apoptosis. Nature. 1995 Jul
6;376(6535):37-43.

Flaxman S, Mishra S, Gandy A, Unwin HJ, Mellan TA, Coupland
H, Whittaker C, Zhu H, Berah T, Eaton JW, Monod M. Estimating
the effects of non-pharmaceutical interventions on COVID-19 in

1JDDT, Volume 13 Issue 1, January - March 2023

Page 43



Spectrophotometric Techniques for the Determination of Sitagliptin Phosphate Drugs in Bulk and few Pharmaceutical Products

14.

15.

17.

18.

Europe. Nature. 2020 Aug;584(7820):257-61.
. Van Denderen JC, Boersma JW, Zeinstra P, Hollander AP,
Van Neerbos BR. Physiological effects of exhaustive physical
exercise in primary fibromyalgia syndrome (PFS): is PFS a
disorder of neuroendocrine reactivity?. Scandinavian journal of
rheumatology. 1992 Jan 1;21(1):35-7.
Roberts JD, Green C. Absorption spectra of some 2,
4-dinitrophenylhydrazones. Journal of the American Chemical
Society. 1946 Feb;68(2):214-6.
Varsha MS, Babu NR, Padmavathi Y, Kumar PR. Development
of new spectrophotometric method for estimation of tenofovir
disoproxil fumarate using MBTH reagent. International Current
Pharmaceutical Journal. 2015 Mar 18;4(4):378-81.
. Giusti MM, Rodriguez-Saona LE, Wrolstad RE. Molar
absorptivity and color characteristics of acylated and non-
acylated pelargonidin-based anthocyanins. Journal of agricultural
and food chemistry. 1999 Nov 15;47(11):4631-7.
Sandal GM, Endresen IM. The sensitivity of the CPI Good
Impression Scale for detecting ‘faking good’among Norwegian
students and job applicants. International Journal of Selection
and Assessment. 2002 Dec;10(4):304-11.
Law CR, Law CA. Appellate Procedure. Seventh Circuit Review.
2016;12(1).

19.

20.

21.

22.

23.

24.

Mateos R, Oliveira CM, Diez-Pascual AM, Vera-Lopez S,
San Andrés MP, da Silva RJ. Impact of recovery correction or
subjecting calibrators to sample preparation on measurement
uncertainty: PAH determinations in waters. Talanta. 2020 Jan
15;207:120274.

Zilla P, Yacoub M, Ziihlke L, Beyersdorf'F, Sliwa K, Khubulava
G, Bouzid A, Mocumbi AO, Velayoudam D, Shetty D, Ofoegbu
C. Global unmet needs in cardiac surgery. Global heart. 2018
Dec 1;13(4):293-303.

Johnson AE, Jeppsson F, Sandell J, Wensbo D, Neelissen JA,
Juréus A, Strom P, Norman H, Farde L, Svensson SP. AZD2184: a
radioligand for sensitive detection of B-amyloid deposits. Journal
of neurochemistry. 2009 Mar;108(5):1177-86.

Levin MF, Kleim JA, Wolf SL. What do motor “recovery”
and “compensation” mean in patients following stroke?.
Neurorehabilitation and neural repair. 2009 May;23(4):313-9.
Cohen [, Huang Y, Chen J, Benesty J, Benesty J, Chen J, Huang
Y, Cohen I. Pearson correlation coefficient. Noise reduction in
speech processing. 2009:1-4.

RSDM,RM H, HJ R. Market based instruments for environmental
policymaking in Latin America and the Caribbean: lessons from
eleven countries. Environment and Development Economics.
1999;4(2):177-201.

1JDDT, Volume 13 Issue 1, January - March 2023

Page 44



