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Overview

Metformin is a drug approved by U.S. FDA to treat Type 2 diabetes
(also known as non-insulin-dependent diabetes). With the increasing
diagnosis of Type 2 diabetes worldwide, it may be expected that
treatment with metformin will continue to increase. Quality control
testing of metformin oral dose drug products will then take on in-
creased importance, and analytical testing based on USP methods
such as dissolution and related bioequivalence (BE) studies need to
be more robust and efficient.

Consistent with common bioequivalence studies used by generic
pharmaceutical drug companies, we have demonstrated the chro-
matography for the dissolution of metformin hydrochloride tablets
per the USP method (dissolution test 3) using the recommended
Prodigy™ ODS-3 5um 250 x 4.6 mm column. Comparable chroma-
tography on a Kinetex® core-shell column with the same particle
size and dimension has also been demonstrated in this study.
As expected, the Kinetex column exhibited improved speed and
sensitivity than the column described in the USP monograph
because of the inherent benefits derived from the Kinetex core-
shell particle.

Material

Metformin Hydrochloride
Molecular Formula: C,H,.N, ¢ HCI
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Metformin Hydrochloride standard and all other reagents and
chemicals were purchased from Sigma-Aldrich.
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Experimental Conditions

Dissolution procedure

The dissolution batch and samples were prepared based on the
USP monograph for Metformin Hydrochloride Standard and Tablets
(dissolution test 3). The dissolution medium was prepared by dis-
solving 1.38g of monobasic sodium phosphate in about 1800 mL
of water; 3.484 g of 1-pentanesulfonic acid sodium salt was added,
then adjusted to a pH of 3.00 + 0.05 with diluted phosphoric acid
and brought to 2000mL in a volumetric flask. 500mg Metformin
Hydrochloride Tablets were dissolved in the pH 6.8 phosphate buf-
fer dissolution medium.

Apparatus: basket, 100 RPM, 1000 mL
Time points: a single time point was taken at 60 minutes
Standard solution: 0.05mg/mL in medium

The sample was filtered through a 0.45pm Phenex Nylon syringe
filter (Part No. AF0-2107-12). The sample can be diluted with
medium, if necessary, to obtain a solution with a concentration
similar to that of the Standard solution

Mobile phase preparation
The mobile phase is acetonitrile and buffer (1:19). The buffer was
prepared as above in the dissolution procedure.

LC-UV conditions

Column 1:  Prodigy 5pum 0DS-3, 250 x 4.6 mm
Part No.: 00G-4097-E0
Column 2: Kinetex 5ym C18, 250 x 4.6 mm
Part No.: 00G-4601-E0
Mobile Phase: Acetonitrile and Buffer (1:19)
LC condition: Isocratic
Flow rate: 1.0mL/min
Injection Volume: 40pL
Temperature: Ambient
Detection: UV @ 230nm
HPLC System: Agilent® 1100 (Agilent Technologies®, Santa Clara, CA, USA)
Run time: 30 minutes
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Figure 1.
Representative chromatogram of metformin standard (0.05 mg/mL)

LC-UV conditions for all columns:

Column 1:  Prodigy 5pm 0DS-3, 250 x 4.6 mm
Py Part No.: 00G-4097-E0
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Run time: 30 minutes
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Metformin Hydrochloride
Molecular Formula: C,H,,N, ¢ HCI

Figure 2.
Representative chromatogram of 500 mg tablet dissolved in 1L of buffer, 10x dilution (0.05 mg/mL)
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Figure 3.
Representative chromatogram of metformin standard (0.05 mg/mL)
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Figure 4.
Representative chromatogram of 500 mg tablet dissolved in 1L of buffer, 10x dilution (0.05 mg/mL)
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Comparative separations may not be representative of all applications.
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Table 1.

Prodigy™ ODS-3, 5 pm, Kinetex® C18, 5 um,
250 x 4.6 mm (Injection vol. 40 pL) 250 x 4.6 mm (Injection vol. 40 pL)
Sample Conc.: 0.05 mg/mL

USP Tailing Peak Efficiency USP Tailing Peak Efficiency
factor Height (plates/meter) factor Height (plates/meter)
0.67 536.5 14,361 0.81 999.4 18,731
Standard Conc.: 0.05 mg/mL
0.784 592.2 12,959 0.83 991.9 15,087

Results and Discussion

Figure 1 and Figure 2 show the chromatograms for metformin
hydrochloride standard and tablet dissolution test with the Prodigy
ODS-3 column recommended for USP dissolution test 3. The
retention time for metformin is about 10.0 minutes. Figure 3 and
Figure 4 are the chromatograms for metformin hydrochloride stan-
dard and tablet dissolution test with the Kinetex C18 column. The
retention time for metformin is about 6.5 minutes.

Unlike the fully porous Prodigy C18 column, the Kinetex C18 col-
umn utilizes a core-shell particle composed of a solid silica core
surrounded by a thin porous shell of silica. The benefits of the core-
shell particle morphology are typically narrower peaks with greater
peak height due to the higher efficiency expressed by core-shell
particles. In addition, the lower surface area yields shorter retention
times and reduced analysis times, without loss in chromatographic
separation power. As shown in the figures, the retention time for
metformin on the Kinetex C18 column (~6.5 minutes) is much
shorter than on the Prodigy C18 column (~10.0 minutes) with the
same dimension. As shown in Table 1, the column efficiency of
Kinetex C18 is much higher than Prodigy ODS-3, and the peak
intensity is significantly greater for standards and samples of the
same concentration. This indicates that one could inject a low-
er concentration sample, as in the case for an extended release
formulation or for earlier time points in a dissolution analysis; or
inject a smaller sample volume while still obtaining good peak
height and peak shape.

The system suitability requirements for USP dissolution test 3 for
Metformin Hydrochloride Tablets Dissolution are for the tailing fac-
tor to be no more than (NMT) 2.0 and column efficiency no less
than (NLT) 1500 theoretical plates. As shown in Table 1, both Prod-
igy ODS-3 and Kinetex C18 easily meet these requirements.

Ordering Information

Prodigy LC Columns

5 pm Analytical Columns (mm)

30 x 4.6
00A-4097-EQ

50 x 4.6
00B-4097-EQ

100 x 4.6
00D-4097-E0

150 x 4.6
00F-4097-E0

Phases
0DS-3

Kinetex Core-Shell LC Columns

5 um Analytical Columns (mm)
Phases 50 x 4.6
c18 00B-4601-E0

100 x 4.6
00D-4601-E0

150 x 4.6
00F-4601-E0

250 x 4.6
00G-4601-E0

* SecurityGuard Standard Cartridges require holder, Part No.: KJ0-4282.
* SecurityGuard ULTRA Cartridges require holder, Part No.: AJ0-9000.

Having trouble reproducing this method? We would love to help!
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Conclusion

In vitro dissolution testing is an important tool that can be used
for approval of safe and effective generic drug products. In this
tech note, we have demonstrated the USP Dissolution Method 3
for Metformin Hydrochloride Tablets with two different columns,
the fully porous column Prodigy ODS-3 as suggested in the USP
monograph and core-shell column Kinetex C18 column with the
same particle size and dimension. One of the benefits of the Kine-
tex core-shell column is an increase in chromatographic efficiency,
which yields narrower peaks. The lower surface area associated
with the Kinetex core-shell particle also contributes to shorter
retention time for metformin, which results in a reduction in the
total analysis time. The faster analysis achieved using the Kinetex
column would be very useful for a laboratory looking to increase
sample throughput (for example, where many dissolution samples
need to be analyzed), without compromising the results for a
bioequivalence (BE) study.

SecurityGuard™
Cartridges™

10/pk
AJ0-9532
for 3.2-8.0mm ID

250 x 4.6
00G-4097-E0

BE-HAPPY

guarantee

Your happiness is our mission. Take

Ulg'?{%ggyr(t;rli‘g;gs* 45 days to try our products. If you
3/0k are not happy, we'll make it right.
A0 768 www.phenomenex.com/behappy
for 4.6 mm ID
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Australia

: +61 (0)2-9428-6444

auinfo@phenomenex.com

Austria
+43 (0)1-319-1301
anfrage@phenomenex.com

Belgium
+32 (0)2 508 4015 (French)

- +32 (0)2 511 8666 (Dutch)

beinfo@phenomenex.com

Canada

- +1 (800) 543-3681

info@phenomenex.com

China

: +86 400-606-8099

cninfo@phenomenex.com

Denmark

: +45 4824 8048

nordicinfo@phenomenex.com

Finland

: +358 (0)9 4789 0063

nordicinfo@phenomenex.com

France

: +33 (0)1 3009 21 10

franceinfo@phenomenex.com

Germany
+49 (0)6021-58830-0
anfrage@phenomenex.com

India
+91 (0)40-3012 2400
indiainfo@phenomenex.com

Ireland
+353 (0)1 247 5405
eireinfo@phenomenex.com

Italy
+39 051 6327511
italiainfo@phenomenex.com

Luxembourg

: +31 (0)30-2418700

nlinfo@phenomenex.com
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www.phenomenex.com

Phenomenex products are available worldwide. For the distributor in your country,
contact Phenomenex USA, International Department at international@phenomenex.com

Terms and Conditions
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Mexico
01-800-844-5226
tecnicomx@phenomenex.com

The Netherlands
+31 (0)30-2418700
nlinfo@phenomenex.com

New Zealand
+64 (0)9-4780951
nzinfo@phenomenex.com

Norway

: +47 810 02 005

nordicinfo@phenomenex.com

Portugal
+351 221 450 488
ptinfo@phenomenex.com

Singapore
+65 800-852-3944
sginfo@phenomenex.com

Spain
+34 91-413-8613
espinfo@phenomenex.com

Sweden
+46 (0)8 611 6950
nordicinfo@phenomenex.com

Switzerland
+41 (0)61 692 20 20
swissinfo@phenomenex.com

Taiwan
+886 (0) 0801-49-1246
twinfo@phenomenex.com

United Kingdom
+44 (0)1625-501367
ukinfo@phenomenex.com

USA

: +1 (310) 212-0555

info@phenomenex.com

All other countries
Corporate Office USA [@]
+1 (310) 212-0555
info@phenomenex.com

Subject to Phenomenex Standard Terms and Conditions which may be viewed at
www.phenomenex.com/TermsAndConditions.

Trademarks

Prodigy, SecurityGuard, and BeHappy are trademarks and Kinetex is a registered

trademark of Phenomenex. Agilent is a registered trademark of Agilent Technologies, Inc.

Sigma-Aldrich is a registered trademark of Sigma-Aldrich Corporation.

Disclaimer

Comparative separations may not be representative of all applications. Phenomenex is
not affiliated with Agilent Technologies, Inc. or Sigma-Aldrich Corporation.
SecurityGuard is patented by Phenomenex. U.S. Patent No. 6,162,362.

CAUTION: this patent only applies to the analytical-sized guard cartridge holder, and does not apply to

SemiPrep, PREP or ULTRA holders, or to any cartridges.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.

© 2019 Phenomenex, Inc. All rights reserved.
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