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Overview on remogliflozin SGLT-2 inhibitor in the management of type-2 diabetic
mellitus in human beings

Sodium-glucose transport protein 2 inhibitors have become a significant category of oral medicationslin order
to manage type 2 diabetic mellitus, particularly in people with heart disease or kidney disease, and.havelbeen
highly advised overall current studies advice on how to treat. They can reduce blood pressurgzand help people
lose weight, but they also come with drawbacks like genitourinary infections. The newly appraved remogli-
flozin combinations are the product study of the pharmaceutical business for a new pharmaceutical class and
novel drug combination with a view to managing diabetes. Remogliflozin etabonate isithe tegm for the remo-
gliflozin ester form. This study examines the clinical effectiveness, safety profile, pharmacokinetics, and
pharmacodynamics of remogliflozin etabonate. However, its analytical prafiling using RP-HPLC, UV, RP-
UPLC, HPTLC, and LC/MS. this review addresses the individual experiments conducted during the devel-
opment of analytical method for remogliflozin etabonate.
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Introduction

Type 2 diabetes is a complicated metabolic condition that frequently needs several Therapy approaches
to be effectively treated. The 2 sodium-dependent glueese transporteris inhibited (SGLT-2) gives a unique
therapeutic strategy for type 2 diabetes usingienhanced renal glucose excretion, it brings down blood sugar
and results in losing weight [1]. Numeraus_specific sglt2 inhibitors are being developed or are already in
use [2]. Selective SGLT2 inhibitors areseing ereated or are already in use in numerous applications: [3].

The goal of this trial was to gssess the effectiveness, security, and tolerability of daily one remogli-
flozin (RE) given to type 2 diabetic patients for a period of 12 weeks as a monotherapy, oral drug class of the
new generation (t2dm). They worlk,by increasing blood sugar levels are lowered by urinating glucose out.
They benefit patient in the gresence ofinsulin resistance or decreased pancreatic function due to their distinct
insulin-independent mogde ofaction.

They inhibitors off SGLT=2sare a common type 2 diabetes mellitus are known to enhance renal function,
lower the especially benefieial in patients are SGLT-2 with hypertension and high risk of hypoglycaemia [4-
6].

Waoarldwide, kindy2 diabetic mellitus incidence and prevalence are growing, along with 90% of adults
having diabetes mellitus and one in eleven having t2dm. China and India are the diabetes epidemic's epicen-
tres“in, Asia [7]x Today, 8.9% of India's population, or 77 million people, have diabetes [8]. Guidelines for
t2dm management are offered in accordance with the American organization of clinical endocrinologists.
They incorporate lifestyle counselling, weight loss with medical assistance, and personalized targets for
reaching a haemoglobin alc (hbalc) level of 6.5%.selection of antidiabetic agents is based on the traits of the
patient, including lifestyle, co-morbidities, weight, glycemic index, and unfavourable side effects of pharma-
cotherapy. Digestive problems, hepato-renal damage, hyperinsulinemia-related weight gain, and hypoglyce-
mia are the adverse consequences of oral medicines that treat diabetes that are frequently reported [9, 10]. A
safer anti-diabetic drug is necessary given the rise in adverse effects, long-term negative effects, possibility
for weight gain with this medication, and hypoglycemia are the critical effects to be consider [11].
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Review

History and Development of RemogliflozinRegimen

Japan's Kissei pharmaceutical company made the initial discovery of remogliflozin; and was later creat-
ed byBHV pharma, a joint venture between Glaxosmithkline and Glenmark [12]. Remogliflozin has been
tested on 2500 people from different ethnic backgrounds in 26 registered trials worldwide [13]. A phase 3
study and two pharmacokinetic (PK) studies, and a clinical trial for this medication were all carried out Indi-
an (CTRI/2017/06/0088887, 2017/07/009121, and 2017/10/010043) [14-16]. Glenmark pharmaceuticals
gained regulatory authorization for 100 mg pills to administered twice daily for t2dm in April 2019 follow-
ing the conclusion of In a phase-3 clinical investigation, remogliflozin etabonate showed its Comparing effi-
cacy and safety to dapagliflozin [17, 18]. Glenmark then introduced remogliflozin on the market in India,
and under a sub-licensing deal, an Indian company named torrent pharmaceuticals took over mar
20]. After Glenmark released remogliflozin onto the Indian market, torrent pharmaceutica
ness, took over marketing as part of a sub-licensing agreement [21]. Remogliflozi re ozin-
metformin combination are safe and effective for treating type 2 diabetes in a real-wor d& i

i

with regard to a potential active post-marketing surveillance research called the ref
was started in November 2019 [22, 23]. A Phase |1 study of remogliflozin for non-alc ato-hepatitis
etabonate in rash In the US, a patient (rein) research is now in progress in addition to these/Indian investiga-
tions. A Phase-I study of the obesity drug remogliflozin and a Phase-1 experimentfior people with type 1 dia-
betes were both stopped in us in May 2019 for unknown reasons [24].

Mechanism of Action (Fig. 1, 2):

Remogliflozin etabonate is an antagonist of
SGLT-2, the sodium glucose cotransporter.

The glucuretic action broug
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Figure 2. Mechanism of action of SGLT-2 inhibitor
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Pharmacological Profile

Pharmacodynamics

Remogliflozin having in vitro ki values for human slgtl and 2 of 4520 and 12.4 nm, respectively
[25]. Remogliflozin etabonate, when given orally in standard rats and mice, an amount-dependent rise in
urine insulin excretion and a fall in plasma insulin concentrations in vivo. In normal and streptozotocin-
induced diabetic rats, delivering a single oral dosage decreased the rise as a result of glucose loading in
plasma glucose in a dose-dependent manner, with the latter group showing a noticeably improved effect
[25]. Remogliflozin etabonate was given orally in a single dosage to db/db mice. remogliflozin
etabonate was also found to lower fasting blood sugar, glycated haemoglobin (hbalc), and insulinand
urine expelling glucose in db\db mice when given orally once daily for six weeks. Remogliflozin
etabonate, when taken orally for eight weeks, reduced hyperglycaemia, hyperinsulinemia, hypertriglyc-
eridemia, and having a high-fat diet causes insulin resistance in goto-kakizaki rats [25]. The drug remo-
gliflozin etabonate was given orally and decreased plasma lipids by 40%, hepatic lipidiecontent,by,42%,
and liver weight by 42%. 76 and 48% decreases in the levels of alanine and aspartate amiinetransferases,
respectively when compared to a mouse model of non-alcoholic fatty liver disease [26], Remogliflozin
etabonate was given to healthy volunteers (50-1000 mg) and t2dm patients (50 ap@d 500 m@) in a phase |
trial. This led to a rise in total urine glucose excretion that is dose-dependentgfram®0—24 h. the propor-
tion of Filtered glucose load was comparable amongst the groups. When ufine glueoSe excretion was
adjusted in accordance with Plasma glucose levels and creatinine clearapegyin‘eirculation (to calculate
the proportion of filtered glucose load) [27, 28].

Pharmacokinetics

Pharmacokinetics after oral treatment, Ester prodrug remogliflozin etabonate is quickly riveted be-
fore being thoroughly gastrointestinal mucosa, where it is desesterified to create the crucial element,
which manifests most noticeably in the plasma. The metabelism,of remogliflozin primarily by cyto-
chrome p450 (CYP) 3a4 to GSK 279782 (the energetic metabalite)"and GSK 333081 before being glu-
curonidase to form inactive glucuronide conjugates.“Remagliflozin etabonate is taken orally after oral
administration is quickly absorbed, and the gastrointestinal mucosa significantly de-esters it to the ac-
tive molecule remogliflozin, that seems most preminently in plasma over 93% of [14] remogliflozin
etabonate was absorbed, according to a mass balance inavestigation with a single dosage on healthy par-
ticipants. remogliflozin is metabolised primarily by cytochrome p450 (CYP) 3a4 to GSK 279782 and
GSK 333081, which then undergo glucuronidation to create [30]. Remogliflozin C max and AUC at
constant state and in Indian individuals with,t2dm was 559 ng/ml and 1861 ng/h/ml, respectively [29]
about 65% of remogliflozin remained tethered to plasma protein. Remogliflozin neither differently
transported toward plasma cellsgnor,have lthey been found to selectively associate with tissues that con-
tain melanin [29]. Cyp3a4 and CYP2C19 bhoth significantly contribute to the metabolism of drug keto-
conazole, a powerful cyp3a#-antaganist, demonstrating a modest hazard of medication interactions with
drugs that suppress CYP [29] individuals with mildly implies some degree of renal impairment showed
similar pharmacakinetic profiles for remogliflozin etabonate, indicating that dosage modifications are
not required in theseypatients [31] when metformin is co-administered with 500 mg twice per day of re-
mogliflozin etabOpatetin individuals with t2dm (n=13) there is no change in the steady-state pharmaco-
kinetic profile,[32, 33].

Clinical Efficacy and Safety

During“phase 111 study, remogliflozin 100 mg twice daily for 24 weeks was given to those with
uncontrolled type 2 diabetes hyperglycaemia who were receiving metformin alone. These participat-
ing patientsdnoticed an early and steady decline in hbalc, with a decline of 0.72% at 24 weeks. At 24
weeks, a decrease with postprandial plasma glucose values of 39.2 mg/dl and 17.86 mg/dl, respective-
ly, while fasting, was seen. After 24 weeks, a 2.7 kg decrease in body weight was seen. Systolic pres-
sure decreased by 2.6 mmhg, and diastolic pressure decreased by 2 mmhg [34, 35] having a low prev-
alence of urinary tract infections (3.1%), mycotic infections in the vagina (1.7%), and hypoglycemia
(1.3%) the whole unfavourable reactions occurring mid-treatment occurred 8.5% of the time. 100 mg
bid of remogliflozin treatment was therefore determined must be efficient, secure, and well-tolerated
[35, 36].

Adverse effect

During phase Il trial mentioned above (ctri2017-07-009121), among the most commonly reported side
effects were urinary tract infections, pyrexia, headaches, bacteriuria, constipation, diarrhoea, reduced glo-
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merular filtration rate, ketonuria, cough, dyslipidaemia, asthenia, and viral infections [37] in the phase iii
trial, individuals taking dapagliflozin or remogliflozin as a supplement using metformin reported hypogly-
caemia in roughly equal amounts (2% in each treatment arm). There were 1.8%, 1.2%, and 2.7% of recipi-
ents 100 and 250 mg, respectively, of the medication remogliflozin etabonate, and recipients from dapagli-
flozin who reported having vulvovaginitis, balanitis, and other similar genital diseases, all of mild to moder-
ate severity, all of which responded to a first round of conventional treatment. Urinary tract infections had
been seen in 3.1% and 6.6% respectively. By people who took 100 and 250 mg of remogliflozin etabonate
dapagliflozin patients in 2.1% of cases. Remogliflozin or Those who take dapagliflozin did not experience
hypovolemia [37].

Advantages and Limitations of Remogliflozin Etabonate Based on Available Data

Advantages effectiveness that is acceptable, with an average hbalc reduction of 0.5% to 140% mild
weight loss lower the risk of hypoglycaemia low possibility of contact with medications that block the
p450 enzyme system overall, it was positively received. Limitations to obtain optimalyefficaey, twice-
daily dose could be recommended. Genital mycotic infections, urinary tract infections, and light-
headedness are typical side events (3—-12% versus 0% placebo), must be examined as a‘supplementther-
apy, in the elderly, and in people with chronic renal disease lack of long-term safety andyeffectiveness
data not published in another trial [38]. Additionally, urinary tract infections (& Tl)#were reported by 3-
11% more frequently with re use compared to 0% with placebo [39, 40]. The highemsprevalence of he-
reditary mycotic infections and urinarytract infection is most likely conneeted*te the rise in urine glu-
cose excretion caused by sglt2 inhibitors, whilst dizziness is most likely connected to dehydration as a
result of their diuretic impact [41, 42] increased genital mycotic infection/prevalence was linked to
higher re dosages, but other negative side effects were not clearly, associated with this trend [39, 40]. It
was interesting and comforting that none of the two biggest e trials;had hypoglycaemia documented
[39, 40]. In fact, SGLT-2 inhibitors generally have a low riskeof causing hypoglycaemia, with the excep-
tion of when they are used with sulfonylureas or insulin [41-43}:

Pharmacoeconomic consideration (Table 1, 2).

Table 1
Comparison of the pricés of sglt-2 inhibitors on the Indian market
Sr.no. Drug ManufacCture Company name | Dose (in mg) Cost per tables

1 - Remo 100 12.5($0.17)
Glenmark pharmaceuticals Remozen 100 12.5(30.17)

Remogliflozin Mankind phagia Itd SGLTR 100 12.6 ($0.17)

Tortent phdrmaceuticals Itd | Zucator 100 100 12.6 ($0.17)
2 ldupin Gibtulio 25 57 ($0.76)
pharmaceuticals 10 47 ($0.63)
Empagliflozin 25 57 ($0.76)
Boehringer Ingelheim Jardiance 10 47 ($0.63)
3 Sun pharmaceutical Oxra 10 52 ($0.69)
industries Itd 5 50 ($0.67)
Forxigo 10 52 ($0.69)
Dapagliflozin Astrazeneca plc 5 50 ($ 0.67)
10 52 ($0.69)
Abbott Gledepa 5 50 ($ 0.67)

4 Johnson & Johnson Ltd Invokana 100 54.5 ($0.73)
Canagliflozin UsV itd Sulisent 100 55 ($0.74)
Janssen pharmaceuticals Motivyst 300 120 ($ 1.6)
5 A 5 300($3.75)
Ertugliflozin Merck Sharp &Dohme Corp | Steglatro 15 310($3.89)
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Table 2
Comparative costs of SGLT-2 inhibitors with dpp4 available in combination form
Sr.no. Drug Manufacture Brand name Dose Price per tablet
(in mg)
1 Dapagliflozin+Metformin Sun pharmaceutical OxrametXR 10\500 15
industries Itd Udapa-M
USVLTD 500XR 500 12.5
2 Empagliflozin+Metformin Boehringer Ingelheim Jardiance met 500 40
12.5mg/500mg 1000 42
Lupin Itd Gibtulio met 500 40
12.5mg/500mg 1000 42
3 Empagliflozin+ Cipla Itd Tiptengio 10/5 75
Linagliptin 25/5 82
Boehringer Ingelheim Glyxambi 10/5 75
25/5 82
4 Dapagliptin +Saxagliptin Astrazeneca Qtern 510 46
5 Ertugliflozin +Sitagliptin Merck Sharp & Dohme Steglujan 5/100 1500
Corp. 15/100 1500
6 Remogliflozin etabonate + | Glenmark pharmaceuticals Remo-zen mv 500 16.5
Vildagliptin + Metformin Itd Remo mv 1000 175

Analytical Method

Analytical processes are created to compare certain chemicahproperties to predetermined acceptability
criteria for those qualities. As a result, choosing the most accurate assay techniques to assess a drug's compo-
sition is a part of developing analytical methods. In order 40 obtain clean extract with good quality, sample
preparation is crucial in bioanalysis. Effectiveness of extraction additionally, the analyte influences the de-
tector choice. Conscientiousness span choosing an appropfiate ihternal standard (ISTD) is also crucial. Bio-
analytical method has development problem. Thefunction of internal standard is to make up for getting pre-
cise findings and avoiding matrix effects.

HPLC and RP-HPLC Method

One of the most vital methods for separating proteins and the technique of choice for separating pep-
tides is reversed-phase HPLC (RP-HPLC). Tmaddition to being used on a large industrial scale for prepara-
tive purifications, RP-HPLC has alsg beemjused on a nano, micro, and analytical size. RP-HPLC is a crucial
instrument in proteomic researeghpbecause it works well with mass spectrometry. Complex protein-peptide
combinations can be separated atattomalar levels for subsequent analysis using contemporary apparatus and
columns.

Nandeesha | tigimatha et. allin 2020

By the HPL@, method,“@46 mm x 250 mm x 5 m c18 kromasil column was used as the stationary
phase, even if the mobilityyphase was containing a 0.02 m ammonium acetate buffer, acetonitrile, and tetra-
hydrofuran in thatyorder(v/v), with the PH being corrected to 4.0 by 1.0 Orthophosphoric Acid (m-OPA).
With a 2.0 midlilitresiper ‘minute flow rate, 101 sizes of the sample injection, and a 228 nm detection wave-
length¢“this, experiment was completed. In the spectral UV approach pure ethanol was used to dilute the
RMZ. At228ynm, the remogliflozin had the highest absorption. Consequently, 228 nm was employed
throughout the'investigation to determine during the analysis for the purpose of determining RMZ, 228 nm
was employed. The RTS for atorvastatin (ATST), an internal benchmark, and RMZ they were 6.2 and
7.0 minutes, respectively. It was discovered that the resolution between the peaks was greater than 2.0. There
were 10 minutes allotted for the run. At a fixed concentration of std, it was discovered that the RP-HPLC
method's linearity window was between 10 g ml-1 to 50 g mi-1. The use of the UV spectroscopic method
was demonstrated to have a between 100 and 250 g linearity ml-1. Both strategies had regression coeffi-
cients (r2) that were higher than 0.999 it was discovered that the thresholds for quantification and detection
of RMZ were 1.0 g ml-1 and 3.5 g ml-1, respectively. Remogliflozin etabonate (RMZ) has been determined
using straightforward, unique, further more to selective RP-HPLC, ultraviolet (UV), and liquid chromatog-
raphy spectroscopy procedures that have been created and improved. The primary peak and internal standard
peak were individually eluted using various retention durations (RT) in the HPLC technique [44].
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Swapnil Suresh Mankar et al. (2021)

Tests for the system's applicability, reproducibility, precision (day and night/interval), linearity and cali-
bration, robustness, force degradation, specificity, and drug recovery and accuracy studies are used to test the
method's suitability and validate it for solid dosage form estimation of diabetes medications using RP-HPLC
results: in accordance with each criteria, remogliflozin's performance met all standards for system appropri-
ateness, including those for factors for tailings (t), separations, theoretical plates (n), capacity (k'), resolution
(r), and RSD (%); the verified stress breakdown investigations for remogliflozin under heat, oxidative, alka-
line, and acidic circumstances in a few breakdown products (rem) [45].

Dr. Srinivasan et. al. (2020)

Remogliflozin and ertugliflozin are estimated using UV, RP-UPLC, RP-HPLC, and LC-MS methods.
There are numerous previously published articles that describe analytical methodologies and similar ap-
proach validation, the established levels of remogliflozin and ertugliflozin in its pharmaceutical preparations
and biological matrices are accounted for by the disclosed analytical procedures that are detaileduin, the cur-
rent review. The most popular approaches, including spectrometric and liquid chromategraphic procedures,
are outlined in this article. Remogliflozin and ertugliflozin HPLC procedures take into aceountifdctors like
the matrix, composition of the stationary and mobile phases, detection wavelength,snd othets, for remogli-
flozin and ertugliflozin both separately and together, spectrometric methods incorporate variables like max,
solvent, matrix, etc., variables used in HPTLC procedures include combinationSef rf, stationary phase, and
mobile phase. Additionally, this review gives thorough details on how remagliflozin and ertugliflozin sepa-
rate when used separately, in combination with other medications, and whengtheir breakdown products are
present. There have been reported Remogliflozin and Ertugliflozin detefminationtechniques [46].

Vashi Dhara et al. (2022)

Isocratic mode methodology was used to perform the RP-HRLC pragess on a column of reversed-phase
Cosmosil C18 (250 mm, 4.6 mm, 5 i.d.). Acetonitrile made upy60:40% of the mobile phase by volume and
water, with a 1 ml/min flow rate, 210 nm detector wayelength wasyemployed. Vildagliptin and remogliflozin
etabonate had average retention durations of 3.29 and 5164 minutes, respectively. The calibration curves for
vildagliptin and remogliflozin etabonate were linear (r2>0.999) for between 5-80 g/ml and 10-80 g/ml in
terms of concentration, respectively vildagliptin and remogliflozin etabonate both had LODs of 0.010 g/ml
and 0.029 g/ml and, correspondingly, LOQs of 0.031"g/mil¢and 0.088 g/ml. The measurement of Pharmaceu-
tical dose type of Vildagliptin with Remogliflezin Etabonate, an easy, sensitive, verified, specific, and accu-
rate Chromatography RP-HPLC method has been developed [47].

Amit Chaudhary et al. (2022)

With the use of a C18 (250 mmé#.6 mm, i.d. 2.5 m) column and isocratic elution, the separation was ac-
complished. The separation of theanalytes employed acetonitrile and 20 mm ammonium formate buffer (PH
3.5) combined at a 60:40 ratio With a flew rate of 1 ml/minute as the stage of mobility. At a wavelength of
243 nm, a diode array detegtoriwas uséd to monitor the segregated effluents. For remogliflozin and met, re-
spectively, the results revealed'satisfactory linearity. Additionally, the typical % assessment of commercially
available compositions of met.as"well as remogliflozin turned out to be 100.52% and 100.30%. LOD and
LOQ for remogliflozinis®:42 and 1.28 g ml-1, respectively, while these values are 1.97 gml-1 and 5.96 g ml-
1 for met. The stiggested approach’s selectivity, precision, linearity, and accuracy were all verified. There
were no validation parameters outside of the permitted range [48].

Mahesh Attimarad et al. (2020)

Utilizing“a,monolithic ¢18 column and full factorial box-Behnken design model, under ideal chromato-
graphigy€ircumstances, MFH and RGE were separated by chromatography. The basis for the spectroscopic
method Wasgthe peak UV spectral intensity of the second-order derivative at zero crossings. Additionally;
this is an attempt used for the simultaneous estimate in laboratory-based mixed solutions and formulations of
MFH and RGE. Out of 47 possibilities, the final chromatographic condition was selected. Recommended
Plots of perturbations, response surface models, and the desirability function demonstrated the impact of the
Chromatographic specifications. Additionally, the RGE and MFH HPLC methods both shown high linearity
in the range by using spectroscopic and HPLC methods. Average percent assay for MFH and RGE, respec-
tively, yielded results of 99.51% and 99.80% and 99.60% and 100.07%. Remogliflozin as well as metformin
in dosage form was effectively determined using this approach, with acceptable recoveries [49].

Mahesh Attimarad et al 2022

Three variables, acetonitrile, ethanol, and water, interact and have a quadratic impact. Percentage, mov-
able stage, pH, and the resolution of the flow rate between the peaks were optimised using the box-Behnken
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approach and response surface design. The desirable function design space was utilised to identify the ideal
chromatographic environment in order to predict the Resolution of the three anti-diabetic medications' peaks
(2.7 and 6.5) the isocratic elution method, which employed Acetonitrile and phosphate buffer (20 mm
kh2po4, pH adjusted to 4.9 with orthophosphoric acid) were applied over a zorabx c18 HPLC column at a
ratio of 58:42, successfully separated all three analytes in 2.5 minutes. Additionally, recommendations were
used to validate the optimised HPLC process. The low percent relative standard deviation (0.60-1.65%),
good percentage recovery (98.18-101.50%), and low percent (0.20-1.82%) relative errors provided evidence
for the precision and accuracy of the developed HPLC method. By gently changing the five various parame-
ters, the resilience of the method was also shown [50].

Shivani v. Trivedi et al. (2021)

In order to measure metformin HCL and remogliflozin etabonate simultaneously are in theirgsynthetic
mixture. There was developed a reverse phase high performance liquid chromatographic techniqueicreated
by using a cosmosil ¢18 column (250 mm x 4.6 mm, 5 m) methanol (60:40) as the mobile phase, flowing at a
rate of 1 ml/min, and buffer (pH 4.0), the separation was accomplished. The detection“wayvelength, was
241 nm. It was discovered that metformin HCL and remogliflozin etabonate have retention®times of
5.493 minutes and 3.183 minutes, respectively. Linearity, accuracy, and precision have all been verified for
the approach. 5-15 g/ml of remogliflozin etabonate and 20-60 g/ml of metformingHCle*both showed lineari-
ty. This approach was created with the goal of simultaneously estimating the remogliflozinand metformin in
bulk and commercial dose forms [51].

UV -Spectroscopic

Spectrophotometry, another name for UV-vis spectroscopy, is a quantitative technique for determining
how much light each particular molecule absorbs. In order to do this, thes\amount of light passing through a
sample is compared to the amount of light passing through a reference Sample or a blank. Glass, liquids, sol-
ids, thin films, and other sample types can all be analysed usingsthis‘method.

Attimarad Mahesh et al. (2022)

In order to establish two processed UV spectrophetometric approaches, the peak amplitude at zero-
crossing of second derivative spectra ofanalytesoThe second approach is creating zero-order spectra from a
mixture of analyte spectra by multiplying and dividing them by the spectra of the pure analyte in order to
cancel out the influence of one of the analytes. Resultsi*for RGF and VGT, respectively, both methods
demonstrated linearity concentrations in the range of 2-75 g/ml and 2-50 g/ml. Low LOD and LOQ values
discovered for RGF and VGT by both approaches demonstrated the methods' high sensitivity. For RGF and
VGT, respectively, the mean percentage recowery was 98.60% and 100.78%, and both had low relative error
percentages of 98.81% and 99.15%4The tesults were compared to the reported techniques for the assay of
the VGT and RGF from the drug52].

HPTLC method

HPTLC (high-performance, thinflayer chromatography), a development of thin layer chromatog-
raphy (TLC), is a reliable, easy-tofuse, quick, and effective technique for quantitative analysis of substances.
An analytical method €alled:HRPFLC is based on traditional liquid chromatography (TLC), but it has been
improved to allow for quantitative analysis of the compounds and to improve the separation of the com-
pounds' resolutionySome of the improvements allow for better resolution, such as when higher-quality TLC
plates are used, whichyhave finer stationary phase particle sizes. Using a multiple development apparatus, the
plate gan e developed again to further increase the separation. Consequently, HPTLC delivers higher reso-
lutién and@ower limit of detection (LOD’s) [53].

Reéma Jaiswal et al. (2022)

On aprecoated silica gel aluminium plate 60f254 (20 x 10) 100 m thick, the medicines were separated
by chromatography, with the mobile phase being a mixture of methanol, ethyl acetate, and acetic ac-
id (6:3.5:0.5v/v). The TLC scanner was tuned at 245 nm. 0.23 rf values for met and 0.83 for remogliflozin,
respectively, indicate that the two medicines were satisfactorily resolved. Remogliflozin etabonate and met-
formin hydrochloride had polynomial calibration curves in the 200-1200ng/band and 1000-6000ng/band
concentration ranges, respectively. The values for the Metformin has correlation values (r) of 0.9999 and
0.9999 etabonate and hydrochloride, respectively, of remogliflozin. The suggested method is accurate and
resilient, as evidenced by the both with a modest relative standard deviation (2%) the studies on precision
and robustness. The approach obtained a 98.82% accuracy rate for metformin hydrochloride and 98.42% for
remogliflozin etabonate were approved in accordance with regulatory regulations. They came to the conclu-
sion this experiment that the newly created approach for simultaneously estimating the remogliflozin and
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metformin hydrochloride discovered towards straightforward, accurate, exact, high resolution, with time-
efficient which made this technigque extra palatable and economical [54].

DimalA. Shah et al. (2021)

The stationary phase was a mixture of methanol, ethyl acetate, toluene, and nh3 (2:4:4:0.1, v/v/v) on
HPTLC plates coated with silica gel 60 f254 was utilized as the mobile phase, and densitometry was em-
ployed to quantify the drug's estimate. The suggested approach was tested prior to usage, for durability, line-
arity, accuracy, and precision estimate the dosage of a medicine in tablet form Remogliflozin etabonate was
found to have a RF value of 0.61 at 229 nm, the reflectance mode was used to carry out the densitometric
estimation. For remogliflozin etabonate, the technique was discovered to be linear in the 500-8000 ng/band
range by conducting tests on forced degradation, the potential degradation pathway was estimated. With re-
spect to their rf value, The deteriorating summits were satisfactorily separated since the drug peak. & he new-
ly created HPLC technique was easy, quick, accurate, and precise. Therefore, the technique can be effective-
ly applied to the study of the pharmaceutical industry use of remogliflozin etabonate [55].

UPLC and RP-UPLC

UPLC is a novel class of separation technology that makes use of sub-2 m particles¥or thesstationary
phase and is based on established liquid chromatography concepts. The clarity and gensitivityy, and analysis
rapidity of these particles have dramatically increased due to their high mobile phaSeslinear velocities. This
approach has received a lot of interest recently for pharmaceutical and biomedical analysis due to its speed
and sensitivity [56].

Ali, s. m. et al. (2021)

A new kind of separation is known as UPLC method that makes use\forthe stationary phase, of sub-2 m
particles and is based on well-known liquid chromatography principles 0.1 m acetate buffer at PH 5.7 and a
ratio of 25:75 (v/v) methanol at a flow rate of 0.3 ml/min with @PDA~detector operating at 215 nm under
these circumstances, the compounds' it was resolved measuredsat 12257, with remogliflozin's retention dura-
tion being 2.67 minutes, compared to 3.84 minutes for, vildagliptify The technique's applicability for the sys-
tem, scope of analysis, accuracy, specificity, stability, and robustness were all confirmed. The analytes were
subjected to five distinct stress conditions throughout thedforced degradation investigation, and the overall
degradation condition. The approach can separate‘and measure the amounts of vildagliptin and remogliflozin
in pharmaceutical formulations, and the percentage ofidegradation was very low [57].

V.A. Patel et al. (2021)

The goal of this project is to simultaneously create quick and easy RP-UHPLC methods for quantifying
remogliflozin. Remogliflozin and met were Separated by chromatography using acetonitrile: phosphate buff-
er (PH: 3) (60:40%, v/v) on a zorbaxfeclipse plus c18 (1504.6 mm, 5 m) column. Mobile phase, a diode array
detector, and a flow rate of 1.0yml/min at 230 nm. Remogliflozin had an average percent assay of 99.51%,
whereas met had an average percent assay of 99.60%. The outcomes of the retrieval studies conducted vali-
date the projected process'sdiighidegreé of accuracy. The devised chromatographic approach can therefore be
effectively used for estimate©f metformin and remogliflozin in their formulation and bulk. It is accurate,
precise, and selective [58].

LC-MS method

In the LC-MSjanalytical procedure, target chemicals (or analytes) are physically separated before being
detected by mass speetrometry despite being a relatively new technology, it has quickly gained popularity for
its abidity“to detect various analytes in microgram or even nanogram concentrations, such as insecticides,
food additivespmedication metabolites, and natural product extracts.

Application of LC-MS /MS:

1. Thegmeasurement of genotoxic contaminants in pharmaceutical active ingredients [59].

2. Measurement of drug metabolites in bodily fluids.

3. Bacterial cell quantitation of nucleotides and their derivatives [60].

Sai Prudhvi n. et al. (2021)

In the therapy of type Il diabetes in human plasma, remogliflozin and vildagliptin are utilized. Liquid-
liquid extraction was used to separate the analytes from the spiked plasma matrix and choose the medication
analogliptin as the internal standard and the extracts underwent chromatographic analysis on an in ertsilods
(4.6 mm100 mm, 5 m) C18 column. The mobile phase contains methanol, acetonitrile, and 0.1% formic acid
in a ratio of 40:50:10 (v/v) at a flow rate of 0.5 ml/min. The analysis was finished in 6 minutes. The tech-
nique generates peaks at 2.6 min for remogliflozin etabonate, 2.7 min for vildagliptin, and 1.2 min for
alogliptin with adequate symmetry and resolution with satisfactory system compatibility (internal standard).
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The characteristic fragment ion transitions for remogliflozin and vildagliptin at m/z 523 to m/z 247 and 304
to m/z 180, respectively, are confirmed by mass spectral analyses. The technique has a lower LOQ of
5 ng/ml and can identify analytes uptol1.5 ng/ml. it has a wide calibration range of LOQ to 300 ng/ml &HQC
(high quality control concentration) levels and generate findings that are suitable. Remogliflozin and vildag-
liptin multiplexed quantification techniques have been designed and validated using sensitive, specific, and
dynamic LC-MS/MS assay. The presented techniques can handle significant research trials with enough
through put.

Dr. Satyadev et al. (2022)

This article reviews current developments in bioanalytical Ic-ms/ms techniques for utilising water sx
bridge ¢18 column (150x4.6 mm, 3.5) and 70:30 ratio's organic mobile phase, combine acetonitrile and sodi-
um dihydrogen phosphate. In the case of remogliflozin, the calibration curve was linear at 350ng/mil. Results
for stability, matrix effect, accuracy, recovery, and precision were determined to be within aceeptable
bounds. In pharmacokinetic investigations, a quick and effective method for observing the &xamifed.analytic
and was created.

Conclusion

This review article discusses the remogliflozin’s physiological characteristicsy drug profile, and clinical
studies including safety and efficacy and adverse effect of a drug. The reviewdthat is4eing presented pro-
vides on the many approaches that have been used to identify remogliflozinsand it$,ester form. This review
conclusion that many analytical techniques, including RP-HPLC, UV, HRTLEC, RP-UPLC, LC-MSmethod
have been described for estimating remogliflozin alone and its combifiatiens. Thus, these techniques were
discovered to be straightforward, precise, economical, and repeatable intnature because RP-HPLC and RP-
UPLC offered the best available reliability, repeatability, analysis time, and sensitivity, these techniques
were used for the majority of procedures. The developed RP-HPLCyand RP-UPLC chromatographic condi-
tions are used in a method for the simultaneous measurement of stagles’and their combination is quick, accu-
rate, precise, and simple, and it may be used in laborataries for standard quality control tests on both formu-
lations.
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Carap unne, lBera ABxan, Bunbs Mopkap, Yaiitanss [latku, Xemant Yuxarne,
Jlakcmukant bopce

Anamaapaarbl 2-TunTi KaHT quadeTin emaeyae SGLT-2 pemorauduiosun
HHTMOUTOPHIHA IO

Harpuii-rnroko3a taceiManmay akybi3bl 2 MHTHOHTOPIApHI, dcipece )ypek Hemece Oydpek aypymapsl Oap
ajamaapia, 2-TUNTI KaHT Aua0eTiH emJeyre apHalIFaH Mepopatbabl 1opi-TopMeKTep/IiH MaHbI3(bl CaHAaThIHA
aifHaJIBI JKOHE JKAJIIBI 3aMaHayH 3epTTeyJIepdiH >Koraphl OarackiHa He 6016l Onap KaH KBICHIMBIH TOMEH-
JIETIM, aJiamMJapra cajMak >KOFalNTyFa KeMeKTeceli, Oipak OoJapJblH KEMIILTri Oap, aram aiTcak, Hecer-
JKBIHBIC JKYHeCiHIH MHGEKIMACHIH TyAbIpaabl. PeMorian¢ro3nHHIH jkaHalaH MaKyJIaHFaH KOMOUHAIHSCH —
Oyt >kaHa (hapMaleBTHKAIBIK KJIacc MEH KaHT AUAa0eTiH eMeyre apHajlfaH IpenapaTrTapAblH KaHa KOMOHHAS
LHSACHIH 3epTTey. Pemorin¢io3rnd 3TaboHaThl — peMoraudiIo3HHHIH dQUpITiK TypiHe apHanFaH TepMuH, by
MIOJTyZla PEMOTIN(IIO3KMH 3TA00OHATHIHBIH KIMHUKAIBIK THIMALTIr, Kayinci3aik npoduimi, hapMakoKHHETHKas
ChI X9He (hapMaKOAMHAMHUKACKHI 3epTTenreH. Anaiina, oust RP-HPLC, UV, RP-UPLC, HPTLGxone C/MS
KOMETIMEH aHAIUTUKAIBIK NMPOQMIbACy KaKeT. ABTOpiap peMOrTU(IIO3HH 3Ta00HATHIHBIH aHAMHTHKANBIK,
QIICIH 93ipJiey Ke3iH/Ie KYPTIi3iIreH jKeKe SKCIepUMEHTTepIi KapacThIPFaH.

Kinm coe30ep: pemoriuinosut 51aboHatsl, SGLT-2 HHrHOUTOPEI, 2-THIITI KAHT TUa0eTi, AHATUTAKANBIK JTiC.

Carap Iunne, [lIBeta ABxan, Buabs Mopkap, Yaittanbs [1apkm, XeéMmant Yuxane,
Jlakcmukant bopce

00630p uaruouTopa SGLT-2 pemorudio3nuHa B Je4eHUN CaxXapHOro auadera
2-T0 THIA Y YeJIOBeRa

MHrubuTopsl HaTPUI-TIIOKO3HOTO TPAHCIIOPTHOTO O€lKa 24ETany 3HAUNTENBHOI KaTeropueil nepopaitbHbIX
[penapaToB AJIs JISYCHHUsI CaxapHOTro quabera 2-ro THUITAROCOOCHHO y Nfoei ¢ 3a00IeBaHMsIMU Cep/la MK
MOYEK, U, B IIEJIOM, MONYYHIH BBICOKYIO OLIEHKY COBpEMEHHBIX MCeieqoBarencit. OHU MOTYT CHIKATh apTe-
pHAaNbHOE MaBICHHE M MMOMOTAIOT JIIOAIM B HPOHEcCe CHIKEHHUs Beca, OJHAKO y HUX €CTh U HEeJOCTATKH,
Harmpumep, HHQEKIIMH MOYENoNoBOi crucTeMbl. HelagHo 01@0peHHast KOMOUHAINS PeMOrIn(Io3uHa — 3TO
HCCIIeI0BaHNEe HOBOTO (hapMalleBTHIECKOT0 Kilacca ¥ HOBOM KOMOMHALINY MperapaToB Ui JedeHus Auadera.
«PemMornudo3nH 3TaboHaT» — TEPMUH, 0003HaYarONMH d3PHpHYIO hopMy pemoriudio3nHa. B HacTosmem
0030pe M3yueHbl KIMHUYecKas 3(pHEeKTHBHOCED, MPOGUIIL 6E30MacHOCTH, (hapMaKOKHHETHKA U (hapMaKoIH-
HaMHKa peMornQo3nHa 3TaboHaTa, HONEEO ‘@HAIMTHYECKOe NMPOQHINPOBaHHE TIPOM3BOIUTCS C HCIOJIB30-
BanueMm RP-HPLC, UV, RP-UPLGFHRILC mLC/MS. ABTOpamu paccMOTPEHBI OTAEIbHBIC IKCIEPUMEHTHI,
MPOBEICHHBIE IPH Pa3pabOTKe AHATUTHIECKOTO METO [ IS PEMOTIN(IIO3NHA 3Tab0HATA.

Knrouesvie cnosa: pemornu@io3svnHzaboHaT, nHruouTop SGLT-2, caxapHslil AnabeT 2-ro THIA, aHATUTHYC-
CKHH METO/I.
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