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INTRODUCTION

Valganciclovir hydrochloride is an antiviral prescription medicine approved by the U.S. Food
and Drug Administration (FDA) for the treatment of cytomegalovirus retinitis (CMV
retinitis) in adults with AIDS. Valganciclovir hydrochloride is also FDA-approved for the
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prevention of CMV disease in recipients of organ transplants who are at risk for CMV

diseases.

CMV diseases, including CMV retinitis, can be opportunistic infections (Ols) of HIV. An Ol
is an infection that occurs more frequently or is more severe in people with weakened
immune systems—such as people with HIV—than in people with healthy immune systems.
Many techniques have been reported quantitave estimation including Spectrophotometric.2*
liquid chromatographic,®® UPLC,[ LC/MS method for human plasma.®!

Since no method has been developed for the separation and estimation of impurities in
Valganciclovir HCI powder for oral suspension and the drug is being marketed in domestic
and international market the present study by the author describes a rapid, accurate and
precise RP — HPLC method for the estimation of known related impurities, i.e., Ganciclovir,
Guanine, Bis Valine Ester, Methoxymethylguanine and Monoacetoxyganciclovir and
degrading products under stress conditions present in Valganciclovir HCI powder for oral

suspension. The method was validated as per ICH guidelines.

EXPERIMENTAL

MATERIAL AND METHODS

Chromatographic Conditions

Waters HPLC with 2489 and 2998 with Empower software connected with a Zorbax SB C18,
150 mm x 4.6 mm, 3.5 pum.

Chemicals and reagents

Valganciclovir HCI pure drug and impurities, Ammonium Phosphate Monobasic,
Acetonitrile (HPLC Grade), water (HPLC Grade), Methanol(HPLC Grade), orthophosphoric
acid 85% pure were AR grade from SD Fine Chem., was used in the present study. The tablet

formulations purchased from local market Hyderabad, India.

Mobile phase

Weigh and transfer about 11.50 g of Ammonium Phosphate Monobasic into 900 mL of water
and dissolve completely. Adjusted the pH to 2.8 + 0.05 with Phosphoric Acid. Dilute with
water to obtain 1000 mL of solution. Filter the solution through a 0.45 um nylon membrane
filter and degas at least for 15 minutes. Label as 0.1 M Ammonium Phosphate Buffer

Solution.
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Preparation of Mobile Phase A
Use 0.1M Ammonium Phosphate Buffer Solution as Mobile Phase A.

Preparation of Mobile Phase B
Use Methanol as Mobile Phase B.

Diluent
Pipet 1.0 mL of 1N Hydrochloric Acid Solution into 1000 mL of water, mix well and label as

Diluent.

Standard solution preparation

Accurately weigh and transfer about 22.0 mg of Valganciclovir Hydrochloride standard into a
200-mL volumetric flask. Add about 100 mL of diluent and sonicate (if necessary) to
dissolve. Dilute to the volume with diluent, mix well and label. The concentration is about

100 pg/mL of Valganciclovir.

Preparation of Standard Solution
Pipet 4.0 mL of Standard Stock Solution into a 100-mL volumetric flask, dilute to the volume

with diluent, mix well and label. The concentration is about 4 pg/mL of Valganciclovir.

Filter the solution through a 0.45 um Nylon or PVDF syringe filter, discard the first 5 mL of

filtrate prior to collecting the standard solution into a HPLC vial for analysis.

Sample preparation
Pipet 1.0 mL of the Constituted Oral Solution Sample into a 50-mL volumetric flask. Dilute
to the volume with diluent, mix well and label as Sample Stock Solution. The concentration is

about 1000 pg/mL of Valganciclovir.

Pipet 5.0 mL of Sample Stock Solution into a 25-mL volumetric flask. Dilute to the volume
with diluent, mix well and label as Sample Solution. The concentration is about 200 pug/mL

of Valganciclovir.

Filter the solution through a 0.45 um Nylon or PVDF syringe filter, discard the first 5 mL of

filtrate prior to collecting the sample solution into a HPLC vial for analysis.

www.wipr.net | Vol 12, Issue 2,2023. | 1SO 9001:2015 Certified Journal | 1126



Naresh et al. World Journal of Pharmaceutical Research

Impurities Calculation

Impurity Area x Standard weightx 1x 100 x 1=xstandard Potency

% of Impurity = x RF

Average Standard Area x 50 x 100 x sample weight x Label amount

% of Total Impurities = Sum of % Individual impurities,
RF — Response Factor

RESULTS AND DISCUSSION

System Suitability

System suitability was evaluated from the standard solution preparation by injecting six times
into the HPLC. The parameters measured were Theoretical plates, asymmetry, %RSD, the
observed results asymmetry is about 1.8, theoretical plates about 65000, % RSD is 0.18 and
the resolution between two peaks greater than 2.0 indicates the method suitable for related

substances estimation.

Placebo and impurities interference

Interference from placebo and impurities was carried out by preparing the following
specificity samples. Performed related substances on Placebo equivalent to the amount
present in test preparation and injected into the chromatography. By preparing and inject
impurities at 1.0 % of test concentration, by preparing active sample as per test concentration,
by spiking the active sample with individual known impurities at 1.0% of test concentration.
The above samples were injected and observed for any interference from blank and placebo
at the retention time of analyte and known impurity peaks. This was further demonstrated by
determining the peak purity of analyte and known impurity peaks. Since no interference of
blank, placebo and known impurities was observed at the retention time of analyte. Individual
impurity peaks are separated from the analyte peak. Peak purity of analyte peak and known
impurity peaks are greater than 0.99, so the method is specific for Valganciclovir HCI powder

for oral suspension.

Limit of Quantitation and Detection

The limit of quantitation (LOQ) and detection (LOD) were conducted on the basis of signal
to noise ratio method. Different concentrations of impurities with sample solution were
injected, LOQ established the values which give the signal to noise ratio about 10.0, for LOD
of impurities were established which give the signal noise ratio about 3.0; the results of both
LOQ & LOD values were tabulated in Table-2.
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Linearity and Detector Response

The linearity of detector response for impurities was demonstrated by prepared solutions of
Lacosamide and its impurities over the range of LOQ to 200% level and the detector response
was found to be linear and the correlation coefficient was more than 0.998, proves
Valganciclovir HCI and its impurities are linear, the results were tabulated in Table-3 and the

chromatogram shown in (fig. 3).

Establishment of RRT’s and RF Values for Impurities

The RRT’s and RF values were calculated from the linearity levels of LOQ, 50%, 75%,
100%, 150% and 200%. The RRT’s and RF values were calculated and the results were
tabulated in Table-4.

Precision
Six sample preparations representing a single batch were injected, the each impurity area
were determined and the precision was evaluated, the %RSD of each impurity results was

less than 10.0 indicates the method is precise, the results are tabulated in Table-4.

Intermediate Precision

The ruggedness of the method was injected six preparations of a single batch sample by
different analyst (analyst-2), different column (column-2) and different instrument
(instrument-2). The %RSD of each impurity was calculated; the results were less than 10.0.
consider the precision results for analyst-1, column-1 and system-1, the mean %RSD values
of both precision and intermediate calculated, the results were less than 15.0 shows the

method is rugged and the results were tabulated in Table-4.

Accuracy

The accuracy of the test method was prepared recovery samples (i.e. test sample with known
quantities of known impurities) at the level of LOQ, 100% and 200% of target concentration,
as the recovery results were found between 90 to 110% the method is accurate for the
estimation of Valganciclovir HCI powder for oral suspension and its impurities over the range

of LOQ to 200% level of target concentration and the results were tabulated in Table-5.
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Table 1: HPLC Gradient Program.
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Time (min) | Mobile phase A|Mobile phase B
0 92 8
5 92 8
15 80 20
30 30 70
42 92 8
57 92 8

Table 2: LOD & LOQ results.

LOD RESULTS LOQ RESULTS
Name of the % level of component % level of component
> No Component Ff’/N w.r.t to samrp))le S/'\.l w.r.t to samF;)Ie
atio . Ratio .
concentration concentration
1 Valganciclovir HCI 3.25 0.0051 10.52 0.1027
2 Ganciclovir 2.95 0.0020 11.22 0.0403
3 Guanine 3.10 0.0020 13.25 0.0398
4 Bis Valine Ester 3.56 0.0086 12.45 0.0855
5 Methoxymethylguanine 3.45 0.0019 10.65 0.0382
6 Monoacetoxyganciclovir | 3.85 0.0039 10.78 0.0393
Table 3: Linearity Results.
. . Residual
Compound Name Correlation Slope Y- Residual sum | oo dard
coefficient Intercept square deviati

eviation
Valganciclovir HCI 1.0000 42717 | 1.20% 875865.3383 15124
Ganciclovir imppurity 1.0000 59839 | 0.02% 875865.3383 14582
Guanine impurity 1.0000 75171 | -0.26% 600703.473 15842
Bis Valine Ester 0.9999 23345 | -1.34% | 187245.9927 16548
Methoxymethylguanine 0.9998 53137 | -1.26% 366197.5139 15875
Monoacetoxyganciclovir 0.9999 43609 | -0.26% | 20191.49832 16854

Table 4: Precision, Intermediate Precision, RF and RRT Results.

Parameter | Ganciclovir | Guanine B'SE\S/?; ;ne Methoxymethylguanine | Monoacetoxyganciclovir
Precision 1.25 1.56 1.56 1.28 2.54
Intermediate |, 5, 1.45 1.48 1.24 2.04

precision

Mean 1.52 1.52 1.50 1.20 2.08

RRT 0.471 0.319 1.781 0.903 1.521

RF 1.37 1.70 0.52 1.16 0.98
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Table 5: Accuracy results.
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Amount

Mean Amount

% Mean

i 0,
Spike Level added(ppm) | recovered(ppm) | Recovery #RSD
Recovery of Valganciclovir
LOQ level 0.0999 0.1082 108.3 1.3
100% 3.9951 4.0679 101.8 0.2
200% 7.9902 8.0409 100.6 0.5
Recovery of Ganciclovir
LOQ level 0.0401 0.0373 93.0 0.7
100% 4.0109 4.0582 101.2 0.1
200% 8.0218 8.0210 100.4 0.4
Recovery of Guanine
LOQ level 0.0402 0.0402 100.0 0.8
100% 2.0114 2.0331 101.1 0.1
200% 4.0228 4.0624 101.0 0.3
Recovery of Bis Valine Ester
LOQ level 0.0813 0.0837 103.0 1.5
100% 0.2034 0.2159 106.1 0.8
200% 0.4067 0.4355 107.1 0.7
Recovery of Methoxymethylguanine
LOQ level 0.0376 0.0407 108.2 1.9
100% 0.6008 0.6583 109.6 0.8
200% 1.2017 1.3111 109.1 0.8
Recovery of Monoacetoxyganciclovir
LOQ level 0.0389 0.0410 105.1 1.5
100% 0.3115 0.3158 101.2 0.2
200% 0.6230 0.6217 100.5 0.1

Table-6: Degradation Results.

VALGANCICLOVIR HCL POWDER FOR ORAL SUSPENSION
% Rec Total . .
Sample Condition Based on | Impurities Mass | Purity Purity
Name Balance | Angle | Threshold
Control (%)
0.105 0.248
Control Not Stressed 100.0 0.614 100.6 0.097 0.044
Acid 50mLof 0.5N 0.097 0.253
Hydrolysis rI;|0(lijlr, 80°C for 1 92.7 5.967 98.7 0.090 0.247
Base 5.0 mL of 0.01N 0.111 0.249
Hydrolysis E:SH’ 60°C for 1 100.5 1.271 101.8 0.097 0.242
Water 5.0 mL of water, 0.118 0.255
Hydrolysis 60°C for 5 hours 101.2 0.763 102.0 0.125 0.254
5.0 mL of 5% 0.128 0.254
. . H»,0O,, Room
Oxidation Temperature for 6 101.9 0.586 102.5 0.128 0.250
hours
UV/White SUNTEST CPS+, 100.5 0.862 1014 | 0.128 0.252
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Light Room
Temperature for 8 0.115 0.250
hours*
Elevated 0.117 0.253
105°C for 3 days 100.1 0.584 100.7
Temperature y 0.103 | 0.247
| SAMPLE INFORMATION )
Sample Name: Std Inj_1 Acquired By: VinitP
Sample Type: Standard Sample Set Name: 071320 _VALG_IMP_PR_SS
Vial: 4 Acq. Method Set: ~ VALG_IMP_ARDOO1_PR_MS
Injection #: 1 Processing Method:  VALG_IMP_PR_PM
Injection Volume:  20.00 ul Channel Name: 254
Run Time; 57.0 Minutes Proc. Chnl. Descr.: 2998 PDA 254.0 nm (2998
Result Id 5019
Date Acquired: 7/13/2020 7:54:16 PM EDT -04.00
Date Processed:  7/16/2020 11:17.44 AM EDT -04:00
Auto-Scaled Chromatogram
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Peak Results
Narme RT | Area | Int Type | USP Plate Count | USP Taiing
1 | Diuent_1 1.802 | 11896 | BB 4235 9.2
2 | Valganciclovir Peak-1 | 7.056 | 92081 | BB 9961 1.1
3 | Valganciclovir Peak-2 | 8.114 | 77968 | BB 13185 14
4 | Diuent_4 26.078 | 17560 | BB 8869 14
5 | Diluent_6 20.105 | 2282 | BB 147178 10
6 | Diluent_7 31171 1789 | BB 177967 1.2
7 | Diluent 9 32.803 | 21616 | BB 32846 13
8 | Diluent_10 34.095 | 7949 | BB 359393 13
9 | Diluent_11 34792 | 8791 | BB 243991 12
10 | Divent_12 36242 | 5610|BB M0 15 Y
Fig. 1: Representative Chromatogram of Standard Solution.
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_ SAMPLE INFORMATION
Sample Name:  Diluent Acquired By: VinitP
Sample Type: Control Sample Set Name: ~ 071320_VALG_IMP_PR_SS
Vial: 2 Acq. Method Set: ~ VALG_IMP_ARDOO1_PR_MS
Injection #: 1 Processing Method:  VALG_IMP_PR_PM
Injection Volume: 20,00 ul Channel Name: 254
Run Time: 57.0 Minutes Proc. Chnl. Descr.. 2998 PDA 254.0 nm (2998
Result Id 4882
Date Acquired: 7113/2020 5:58:29 PM EDT -04:00
Date Processed:  7/16/2020 11:17:28 AM EDT -04:00
Auto-Scaled Chromatogram
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Peak Results
Name RT | Area | Int Type | USP Plate Count | USP Taiing
1|Divent 1 | 1.802| 3063 |BB 4791 12
2| Diuent 6 |20.187| 3082(BB 155086 10
3| Divent 9 | 32927 | 32711 | BB 4926 12
4| Divent_10 | 34.191 | 6714 |BB 343001 13
51| Diluent_11 | 34.899 | 10726 | BB 247810 18
6|Divent 1236374 | 5%1B8 | 202092 11
7 oivent_13| 39378 | 6150 | BB 182619 10
8 | Diluent_15 | 40.519 | 10602 | BB 85377 09

Fig. 2: Representative Chromatogram of Diluent.
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SAMPLE INFORMATION

Sample Name: Repeatability_Control Acquired By: VinitP

Sample Type: Standard Sample Set Name: ~ 071320_VALG_IMP_PR_SS
Vial. 10 Acq. Method Set: ~ VALG_IMP_ARDQO1_PR_MS
Injection # 1 Processing Method:  VALG_MP_PR_PM

Injection Volume;  20.00 ul Channel Name: 254

Run Time: 57.0 Minutes Proc. Chnl. Descr.: 2998 PDA 254.0 nm (2998

Result Id 4915
Date Acquired: 711412020 1:41:18 AM EDT -04:00

Date Processed:  7/16/2020 11:17:29 AM EDT -04:00

Auto-Scaled Chromatogram
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Peak Results

Name RT | Area |IntType USPPlate Count| USP Tallng
f |Dlentt 1802| 4919|BB 4304 19
2 | Guanie 22| o588 | 4574 15
3 | Placebo,_1 2003| 61418|BB 4248 14
4 | Ganciclovir 3.286| 38859 BB 6613 1.2
5 | Valganciclovir Peak-1 6,648 | 4664689 | BB 7| 12
6 | Valganciclovi Peak-2 7,604 | 3013854 | BB 8955 12
7 | Bis-Valine Ester ofGanciclovir | 12.120 2411 | BB 39365 14
'8 |Macsbo? 25052| 27084 | BB tor2r8| 12
Ditent_6 0040 2164|BB | 149288 11
10 Divent_7 3120|1807 BB 0004 07 ‘ /

Fig. 3: Representative Chromatogram of Sample Solution.
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SAMPLE INFORMATION i}
Sample Name: Sample Acid 0.5N HCL 80°C@1Hr Acquired By: NehareddyC
Sample Type: Unknown Sample Set Name:  071320_VALG_IMP_SIS_SS
Vial: " Acq. Method Set: ~ VALG_IMP_ARDO03_MS
Injection #: 1 Processing Method:  VALG_IMP_PM
Injection Volume:  20.00 ul Channel Name; 254 nm
Run Time: 57.0 Minutes Proc. Chnl. Descr.: 2998 PDA 254.0 nm (2998
Result Id 5828
Date Acquired; 71412020 2:50.05 AM EDT-04:00 Processing Method Id 5593
Date Processed: ~ 7/17/2020 10:57:54 AM EDT -04:00
Auto-Scaled Chromatogram
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PeakResults _
| Name RT | Area |htType Name RT | Area | IntType
"1 | Dilsent,_t 1759|1950 BB | |12 |Diuenttt  |33820| 12100|BB
2 | Guanine 2126 202555 | BB 13 | Ditent_12 |34589| 5974|8B
3 | Placebo_1 2.754| 58705 | BB 14 | Diuent 13 35840 | 5251 BB
4 | Ganciclovir 3.083| 491659 | BB 15 | Diuent_14 38694 | 4061 | BB
5 | Valganciclovir Peak-1| 6.400 | 4111507 | BB 16 | Diuent_15 39.735| 9324 |BB
6 | Valganciclovir Peak-2 | 7.409 | 3492186 | BB
7 | Unknown_2 11746 4525 BB |
8 | Placebo_2 24768 | 25501 | BB
9 | Dilent 6 28808| 2057 |BB
10 | Diuent 9 319028 | 14317 | 8B /
11| Diuent_10 32784 | 1626 BB

Fig. 4: Representative Chromatogram of Acid Hydrolysis Sample Solution.
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SAMPLE INFORMATION B
Sample Name: Sample Base_0.01N NaCH Acquired By: NehareddyC
Sample Type: Unknown Sample Set Name: 071320 VALG_IMP_SIS_SS
Vial: 12 Acq. Method Set. ~ VALG_IMP_ARDQ03_MS
Injection # 1 Processing Method:  VALG_IMP_PM
Injection Volume: 2000 ul Channel Name: 254 nm
Run Time; 57.0 Minutes Proc. Chnl. Descr.. 2998 PDA 254.0 nm (2998
Result Id 5829
Date Acquired: 711412020 3:48:00 AM EDT-04.00 Processing Method Id 5593
Date Processed: ~ 7/17/2020 10:57:54 AM EDT -04:00
Auto-Scaled Chromatogram
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Peak Results - -
{ Name RT | Area | tType Name RT | Area | IntType|
1| Diluent_t 1753 1878/BB | |12 Diuen_0 32753 2803 BB
2 | Guanine 2107|1956 | BB 13 | Divent_11 3379 | 12271 BB
' 3 | Placebo_1 2719| 58065 |BB 14 | Dient_12 34550 6616 | BB
4 | Ganciclovir 3033| 84705 |BB 15 | Dilvent_13 35840 4768 | BB
§ | Valganciclovir Peak-1 | 6.238 | 4474560 | BB 16 | Diuent_14 138801 4074 | BB
§ | Valgancicovir Peak-2 | 7.212 | 3773304 | BB 17| Dient 15 139825 8512 BB
7 | Unknown_2 11617| 2837|BB 18 | Unknown_4 :40.707 32075 | BB
8 | Pacebo_2 24701 24843 | BB
9 | Diuent_6 28769 2124 BB
10 | Diuent_8 30665 1538 | BB /
11 | Unknown_3 3469 7016| BB

Fig. 5: Representative Chromatogram of Base Hydrolysis Sample Solution.
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SAMPLE INFORMATION
Sample Name: Sample Water 60°C @ 5Hr Acquired By: NehareddyC
Sample Type: Unknown Sample Set Name:  071320_VALG_IMP_SIS_SS
Vial: 13 Acq. Method Set: ~ VALG_IMP_ARDO03_MS
Injection #: 1 Processing Method:  VALG_IMP_PM
Injection Volume: ~ 20.00 ul Channel Name: 254 nm
Run Time; 57.0 Minutes Proc. Chnl. Descr.. 2998 PDA 254.0 nm (2998
Result Id 5830
Date Acquired: 711412020 4:45:51 AM EDT-04:00  Processing Method Id 5593
Date Processed:  7/17/2020 10:57:55 AM EDT -04:00
Auto-Scaled Chromatogram
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Peak Results B
Name RT | Area |lIntType Name RT | Area ’IntType
1 | Diuent_1 1757|  1905|BB 12 | Diluent_9 31.874 15000iBB
2 | Guanine 2124|2000 BB 13 | Divent_10 12830 2108 BB
3 | Placebo_1 2747 59893 | BB 14 | Diluent_11 33862 13067 BB
4| Ganciclovi 3080| 77462 | BB 15 | Divent_12 34606| 6040 BB
5| Valgancichovir Peak-1 6.395 | 4506303 | BB 16 | Dilvent 13 35921 | 5852 BB
6 | Valganciclovir Peak-2 7.406 | 3793528 | BB 17 | Diluent_14 38.863 | 4268 |BB
7 | Unknown_2 11784 2003 BB 18 | Diuent_15 399% | 9333 |BB
8 | Ganciclovir Mono-propionate | 15.573 1305 | BB 19 | Diluent_16 41068 | 34691 | BB
9 | Pacebo_2 24785| 254678 |
10 | Diluent_6 28.835| 2505 | BB /
41 Diuent 8 306%| 1341 BB

Fig. 6: Representative Chromatogram of Water Hydrolysis Sample Solution.

www.wipr.net |

Vol 12, Issue 2, 2023.

|  1SO 9001:2015 Certified Journal | 1136 J




Naresh et al.

World Journal of Pharmaceutical Research J

~ SAMPLE INFORMATION
Sample Name: Sample Oxidation_5%H202 Acquired By: NehareddyC
Sample Type:; Unknown Sample Set Name:  071320_VALG_IMP_SIS_SS
Vial; 10 Acq. Method Set. ~ VALG_IMP_ARDOO3_MS
Injection #: 1 Processing Method:  VALG_IMP_PM
Injection Volume:  20.00 ul Channel Name: 254 nm
Run Time: 57.0 Minutes Proc. Chnl. Descr.; 2998 PDA 254.0 nm (2998
Result Id 5827
Date Acquired: 71412020 1:52:14 AM EDT-04.00 Processing Method Id 5593
Date Processed:  7/17/2020 10:57:54 AM EDT -04:00
Auto-Scaled Chromatogram
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000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 500
Minutes
Peak Results - o
[ Nare RT } Area !ImType} Name RT | Area ' htType
1| Oxidaton Bink | 1.507 | 364452 | BB 12| Diuent 9 31931| 13817 |88
2 | Guanine B 2120|2334 BB 13| Divent_10 2837 1670|BB |
3 | Placebo_1 2743| 60261 BB 14 | Diuent_11 33.881| 13351 BB
4 | Ganciclovir 3071 56008 | BB 18 | Diuent_12 34627| 5709(BB |
5 | Valganciclovir Peak-1 | 6363 | 4547315 | BB 16 | Diuent_13 36931 4916 |BB |
6 | Valganciclovir Peak-2 | 7.367 | 3812664 | BB 17 | Diuent_14 36.866| 4200(BB |
7| Unknow _t 6873 2040|BB 18 | Divent_15 19958 981 |BB
8 | Unknown_2 11742 2482 (8B 19 | Divent_16 41148 | 35009 | BB
9 | Placebo_2 24.797 | 26010 | BB
10 Dilvent_6 28874| 1424|BB |
11|Diuent7  |29729| 1645|BB
Fig. 7: Representative Chromatogram of Oxidation Sample Solution.
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SAMPLE INFORMATION
Sample Name: Sample Temp 105°C for 3days  Acquired By: NehareddyC
Sample Type: Unknown Sample Set Name:  071320_VALG_IMP_SIS_SS
Vial: 14 Acq. Method Set: ~ VALG_IMP_ARDOQ3_MS
Injection #: 1 Processing Method:  VALG_IMP_PM
Injection Volume;  20.00 ul Channel Name:; 254 nm
Run Time: 57.0 Minutes Proc. Chnl. Descr.. 2998 PDA 254.0 nm (2998
Result Id 5831
Date Acquired: 7/14/2020 5:43.41 AM EDT -04.00 Processing Method Id 5593
Date Processed:  7/17/2020 10:57:55 AM EDT -04.00
Auto-Scaled Chromatogram
0.40- o
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lbilIrllil}\ll\l\Iil({ll1lllll||1|I||l|l|l|||||
000 500 1000 1800 2000 2500 3000 3500 4000 4500 5000 5500
Minutes
Peak Results ‘ -
Name RT | Area | ItType | Name l RT | Area |IntType
1| Diuent_1 175 1801 BB |12 | Divent_1" 134007 12758 | BB
2 | Guanine 2148|2308 |BB 13 | Dilvent_12 4754 5858 BB
3 | Pacebo_1 2794| 59006 | BB |14 | Diluent_13 36080| 4299 BB
4 | Ganciclovir 3.151| 54647 | BB 15 | Diuent_t4 30120 | 4629 8B
5 | Valganciclovir Peak-1 6.641 | 4465761 | BB ‘16 Diluent_15 J40.231 8983 | BB
6 |Vagancicvi Peak2 | 7710 | 3743137 | B8 | |17 Divent 16 |#5%| 21200 BB
7 | Bis-Valine Ester of Ganciclovir | 11.992 2200{BB 7
8 | Pacebo_2 24975| 24438 | BB
9 | Diuent 6 28981 2637 |BB
10 | Divent_9 213 9918 B8 /
11 Ditent_10 29| 1965 B8
Fig. 8: Representative Chromatogram of 105°C Sample Solution
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SAMPLE INFORMATION -
Sample Name: Sample UV/white for 8 Hr Acquired By: NehareddyC
Sample Type: Unknown Sample Set Name:  071320_VALG_IMP_SIS_SS
Vial: 15 Acq. Method Set: VALG_IMP_ARDO003_MS
Injection #: 1 Processing Method: VALG_IMP_PM
Injection Volume: 20.00 ul Channel Name: 254 nm
Run Time: 57.0 Minutes Proc. Chnl. Descr.. 2998 PDA 254.0 nm (2998

Result Id 5832

Date Acquired: 7/14/2020 6:41:33 AM EDT -04:00 Processing Method Id 5593
Date Processed: 7/17/2020 10:57:55 AM EDT -04:00

Auto-Scaled Chromatogram
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ooo| bk 1 S A | Ly e
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Minutes
Peak Results ]
| Name RT Area Int Type Name RT Area Int Type
| 1 | Diluent_1 1.765 4675 | BB 12 | Unknow n_7 18.599 1734 | BB
2 | Guanine 2.165 3707 | BB ‘13 Placebo_2 24974 22172 | BB
|3 Placebo_1 2.820 48954 | BB 14 | Diluent_6 28,982 2026 | BB
4 | Ganciclovir 3.183 65359 | BB 15 | Diluent_9 32.469 14724 | BB
|5 Unknow n_5 4.686 1586 | BB 16 | Diluent_11 33.998 12272 | BB
6 | Valganciclovir Peak-1 6.738 | 4483375 | BB | 17 | Diluent_12 34.754 6292 | BB
7 | Valganciclovir Peak-2 7.815 | 3762262 | BB 18 | Diluent_13 36.071 5738 | BB
| 8 | Unknown_1 9.997 3797 | BB | 19 | Diuent_14 39.079 3938 | BB
| |
9 | Monoacetoxyganciclovir 10.271 4972 | BB 20 | Diluent_15 40.204 10276 | BB
| s g B 1
| 10 | Unknow n_6 10.761 1572 | BB i/
11 | Bis-Valine Ester of Ganciclovir | 12.028 2559 | BB \/

Fig. 9: Representative Chromatogram of UV/White Light Sample Solution.

Robustness

The solution stability & mobile phase stability

The standard and sample solution kept for bench top, under refrigerator were injected
initially, after 24 hours and 48 hours. The difference between initial, 24hrs and 48hrs of
individual impurity less than 0.03% and total impurities less than 0.1% and the similarity
factor after 24 hours and after 48 hours is between 0.95 to 1.05 indicates the solution is stable
up to 48hrs and the results were tabulated in Table 8. for mobile phase stability the standard
and sample solutions injected initially, after 24 hours and after 48 hours, a slight variation of
parameters like theoretical plates, asymmetry and % RSD indicates the mobile phase is stable
up to 48 hours.
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Extraction time of analyte
The difference between as such condition and different extraction samples for % of individual

impurity less than 0.03% and % of total impurities 0.1% found within the limits.

Filter variation

The filter variation was injected the test solution of centrifuged and filtered through 0.22u
nylon filter 0.45u nylon filter and 0.22u PVDF, 0.45u PVDF filter and the difference
between filtered portions of individual impurity less than 0.03% and total impurities were less

than 0.1% with respect to centrifuged sample shows no effect of filter variation.

Effect of Column Temperature and Flow Variation

The standard preparation was injected under normal condition (i.e. as such condition) and of
the altered conditions column temperature 35£5°C and flow rate 1+0.1ml the difference
between as such for all changed conditions parameters like theoretical plates, asymmetry and

% RSD within the limits proves the method is robust.

Forced Degradation Studies
Acid Hydrolysis Stress study
Pipetted 2.0 mL of Constituted Oral Solution Sample or pipetted 2.0 mL of Constituted
Placebo Oral Solution Sample into a separate 100-mL volumetric flask. Pipetted 5.0 mL of
0.5N Hydrochloric Acid Solution into the flask, mixed well and tightly closed the flask. Kept

the solution under 80°C for 1 hour.

After 1 hour of acid hydrolysis, pipetted 5.0 mL of 0.5N Sodium Hydroxide solution into the
flask to neutralize the solution make up with diuent, Filtrate the solution through 0.45 micron

nylon filter and injected into the chromatography and the chromatogram shown in (fig. 4a).

Base Hydrolysis Stress Study
Pipetted 2.0 mL of Constituted Oral Solution Sample or pipetted 2.0 mL of Constituted

Placebo Oral Solution Sample into a separate 100-mL volumetric flask.

Pipetted 5.0 mL of 0.01N Sodium Hydroxide Solution into the flask, mixed well and tightly
closed the flask. Kept the solution under 60°C for 1 hour.
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After 1 hour of base hydrolysis, pipetted 5.0 mL of 0.01N Hydrochloric Acid solution into
the flask to neutralize the solution and make up with diluent. Filtrate the solution through

0.45 micron nylon filter and injected into the chromatography.

Peroxide Oxidation Stress Study

Pipetted 2.0 mL of Constituted Oral Solution Sample or pipetted 2.0 mL of Constituted
Placebo Oral Solution Sample into a separate 100-mL volumetric flask. Pipetted 5.0 mL of
5% Hydrogen Peroxide into the flask, mixed well and tightly closed the flask. Kept the
solution under room temperature condition for 6 hours. After 6 hours of oxidation make up
with diluent. Filtrate the solution through 0.45 micron nylon filter and injected into the
chromatography. The homogeneity of the peak is pure, and the chromatogram shown in (fig.
4c).

Water degradation Stress study
Pipetted 2.0 mL of Constituted Oral Solution Sample or pipetted 2.0 mL of Constituted

Placebo Oral Solution Sample into a separate 100-mL volumetric flask.

Pipetted 5.0 mL of water into the flask, mixed well and tightly closed the flask. Kept the
solution under 60°C for 5 hours. After 5 hours of water hydrolysis and make up with diluent.

Filtrate the solution through 0.45 micron nylon filter and injected into the chromatography.

Heat Stress Study

Pipetted 2.0 mL of Constituted Oral Solution Sample or pipetted 2.0 mL of Constituted
Placebo Oral Solution Sample into a separate 100-mL volumetric flask. Tightly closed the
flasks. Kept the flasks under 105°C for 3 days. After exposure under 105°C for 3 days and
make up with diluent. Filtrate the solution through 0.45 micron nylon filter and injected into

the chromatography. The homogeneity of the peak is pure.

Photolytic Stress study

UV Light

Pipetted 2.0 mL of Constituted Oral Solution Sample or pipetted 2.0 mL of Constituted
Placebo Oral Solution Sample into a separate quartz culture dish with cover. Kept the dishes
under UV/White light (SUNTEST CPS+) for 8 hours. After exposure under UV/White light,
with aid of the diluent, transferred Constituted Oral Solution Sample or Constituted Placebo
Oral Solution Sampleinto a separate 100-mL volumetric flask make up with diluent. Filtrate
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the solution through 0.45 micron nylon filter and injected into the chromatography. The

homogeneity of the peak is pure.

CONCLUSIONS
The proposed RP-HPLC method satisfies the parameters like system suitability, specificity,

precision, accuracy, linearity, and robustness, ruggedness. The obtained results from the

validation as per the ICH guidelines and drug stability were indicates this method is accurate,

sensitive and best suitable Method for determination of known and unknown impurities in

Valganciclovir HCI regular laboratory analysis.

ACKNOWLEDGEMENTS

REFERENCES

1.

Naresh Chandra Reddy M and Chandra sekhar KB, RP-HPLC Determination of Related
substances of Pregabalin in bulk and pharmaceutical dosage form International Journal of
Chemical and Pharmaceutical Sciences (IJCPS), ISSN: 0976-9390, 2012; 3(2).

Yi, S., Jeon, H., Yoon, S. H., Cho, J. Y., Shin, S. G., Jang, I. J., & Yu, K. S. J Cardiovasc
Pharmacol, 2012; 59: 315-22.

Naresh Chandra Reddy M and Chandra sekhar KB, Kavitha A, Development and
validation of A Reverse-phase liquid chromatographic method for Related substances of
Prasugrel for 5 and 10 mg Powder for oral suspension, International Journal of Pharmacy
and Pharmaceutical Sciences (IJPPS), ISSN- 0975-1491, 2014; 6(1): 90-94.

Naresh Chandra Reddy M and Chandra sekhar KB, Estimation of Related substances of
Febuxostat in Bulk & 40/80/120mg Powder for oral suspension by RP-HPLC,
International Journal of Pharmaceutical, Biological and Chemical Sciences (IJPBCS),
2012; 1(2): 01-10.

Naresh Chandra Reddy M and Chandra sekhar KB, Development and Validation of
Gradient RP-HPLC for Estimation of Impurities in Eplerenone Tablet dosage.
International Research Journal of Pharmaceutical and Applied Sciences (IRJPAS), 2012;
2(3): 58-75. ISSN-2277-4149, Vol-Il, Issue-111, May-Jun, 2012.

V.Kalyan Chakravarthy and D.Gowri Sankar. RJC, 2011; 4: 666-672.

Lanka A.Rama Prasad, Rao J.V.L.N.S, Srinvasu Pamidi, Vara Prasad J, Naga Raju.D. Int.
Research journal of Pharmacy, 2012; 3: 145-149.

Naresh Chandra Reddy M and Chandra sekhar KB, Estimation of 6-Fluoro-3-(piperidin-
4-YL) benzo [D] isoxazole hydrochloride and 1-(4-(3-chloropropoxy)-3-methoxyphenyl)

www.wipr.net | Vol 12, Issue 2,2023. | SO 9001:2015 Certified Journal | 1142



Naresh et al. World Journal of Pharmaceutical Research

ethanone of iloperidone in bulk and dosage form by RP-HPLC, International Journal of
Pharmacy and Biological Sciences (IJPBS), (e-ISSN: 2230-7605), 1JPBS, 2012; 2(2):
208-217.

9. Naresh Chandra Reddy M, Method development and Validation of Related substances in
Asenapine Powder for oral suspension by Reverse phase HPLC. World Journal of
Pharmaceutical Research (WJPR) ISSN 2277— 7105, 5(4): 1653-1663.

10. Guideline, ICH Harmonized Tripartite. Validation of Analytical Procedures: Text and
Methodology Q2 (R1), International Conference on Harmonization. Geneva, Switzerland,
November 2005.

www.wipr.net | Vol 12, Issue 2,2023. | SO 9001:2015 Certified Journal | 1143



