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Metrohm 940 Professional IC Vario
Detection: Conductivity Detection after Sequential Suppression
Column Temperature: 30° C
Chloride and sulfate are common impurities 2T Rt R il
: . Injection Volume: 10 pL
present in drug substances and drug products. Specificity was tested with DI water used as diluent, standard solution N . Eluent : 7. 5mM Na,CO,, 0. 75mM NaOH

Limit tests are based on turbidity and/or visual (Figure 1), sample solution and spiked sample solution (Figure 2). uS/cm . . Column: Metrosep A Supp 10-250/4.0, packing L91
comparison methods as per USP general chapter. Solution stability was tested for low level standard solution and the - >
These methods lack specificity and data integrity. sample solution spiked at impurity level for 24 hours. A linear calibration % o
curve with weighting 1 was used. In the provided samples, chloride and il = g - _ . S
One of the main goals of the USP monograph sulfate concentrations were found to be below the lowest standard level. 5 | T ;é § = < X %
modernization Initiative Is to replace non-specific Linear extrapolation was used to estimate chloride and sulfate _ O E e - £ 5
methods with highly selective and sensitive concentra_ti.on of the samples_ f_or calculatin_g Spiking recoveries. - 4.0 - I\ i’r’l ./L H/Z\ ' i i B2y 2 y
instrumental analysis methods. We propose a Repeatability studies and spiking tests fulfilled the acceptance criteria. | T . 1 . . . — =~
selective and sensitive ion chromatography (IC) Intermediate precision between two different columns (same type and <0 40 60 80 100 120 140 160 180 200 220 "-

same eluent) and two different analysts on different days was
acrceptable. The method validation results are summarized in Table 1
and the method robustness study results are summarized in Table 2.

method for chloride and sulfate detection in drug
substances, potassium carbonate and potassium
bicarbonate. The proposed method can be used for
other anionic impurities, such as fluoride, bromide,

Fig 1. Specificity: Mixed anion standard

. . . Anions
n Itrate an d n Itrate , If n e e d e d . Validation Summary: Chloride & Sulfate Impurities in Potassium Carbonate and Bicarbonate T S/em
glilg?;ﬂiiosggpp 16 150/4.0; Date: 02/01-03/18 J IC\)
w . . . .
Parameters USP Requirement Potassium Carhonate Potassium Bicarbonate Status 8 Flg 3: IOn ChrOmatograp hy InStru ment Used for drug Su bStan Ce Impurlty
Column (L91) NA ASupp16150/4.0 (1911 Supp 16 guard (1814 | A& Supp 16 150/4.0 {1814/ Supp 16 guard 144 §
Eluent NA 75mM NazC0375mi NaoH 75mh NazC03/7.5mi NaOH ('_C)
Flow Rata MNA 0.8mL/Min 0.8mL/Min 1 40 1l A
Detection NA Suppressed Conductivity Suppressed Condurtivity
Injection Volume NA S0pL S0pL 1 36 il 8
Run time A 22 Minutes 22 Minutes M~
- N A~ ~Ftrarse~ 0 L Jeolumn Temperature 45°C 45°C 132 .
Chloride and sulfate are separated using a strong . e
1 - 5
an I O n eXC h an g e CO | u m n L9 1 an d d ete Cted by Blank Mo interference with impurities Mo interference with impurities Mo interference with impurities 1.28 0p) &
o . ) Intereference /mixed ion standard Resolution of NLT 1.5 between impurity & | Chioride = 6.167 / Sulfate = 4.042 Chioride = 6.115/ Sulfate = 2.888 fos tr: D
S u ressed CO n d u CtIVIt d ete Ctl O n . Se u e ntl aI Intarefarancefsample splke Resolution of MNLT 1.5 between impurity & Chloride =17.5 / sulfate =4,137 Chloride =4,97 / sulfate = 3 . 1 24 = S)l(o q— 8 - -
PPIESS HLTVILY . = Eal a B . o We successfully validated an IC method to determine
SuppreSSIOn prOVIded the IoweSt baCkg round Resolution (from system suitability solution)  |Resolution of NLT 2.0 between main peakB  [chloride =175 / sulfate =4.137 Chloride = .38/ Sulfate » 3 ' . _l I { l ' ' y y . ' l' : l Ch Ioride and Su Ifate i n d ru Su bStan CeS OtaSSi u m
- . - . . Mean Tailing Factor from 6 replicates : oride = 1.376 / Sulfate = 1. oride =1.02 / Sulfate = 0. 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 - g p
conductivity and noise, offering the best possible R e E N S T i . . ’
quantification IimitS for these Impurities in drug USPSIgnaIT:cTNoIse NLT 20 — Chlorlide_zEBEG,fSquate_zst Chlorlide_=5952,t'5ulffte=133? . . . . blcarbOnate and pOtaSSIlJm CarbOnate. The proposed
System Precision (6 lowr level standards) RS D of areas of replicate injections fReport value| Chloride = 0,613/ Sulfate =0.931 Chloride = 3.2/ Sulfate =4.9 FI 2 . 100 b S I ke I n Santa K CO Sam Ie
. N 9 PPD SP L3 P Ce . .
substances. Isocratic eluent composition of obion st — _ |IC method overcomes limitations of the turbidimetry /
Lowr level standard & lowr level spike ch ar::%ne ‘Ln piiak area NIT 10% from initial point - §u|fat'tiziz%il;?0%f;8 culfate = D.dSDID.dZ3 f - (]
7. 5mM Na,CO,, 0. 75mM NaOH was used at a = visual comparison methods
: 2 3 ] . Linearity p u
-ﬂ OW rate Of O . 8 m L/m I n . T h e m et h O d WaS Val I d ate d :mint calibration Corelation coeff. [RJNLT 0.9 Chloride = 0.992 / Sulfate = 0.999 Chioride = 0.999 / Sulfate = 0.998
ceuracy
for SpeCifICity, SyStem Su itabi I ity, SOlution Stabllity, Recovery [0.1% level) 1004+ 2086 Chioride = 96% /Sulfate = 7% Chloride = 38% /Sulfate = 96% . Robustness study results from System suitability
§ i t e . . Recovery (0.75% level) 10041088 Chloride = 93.6% / Sulfate = 55.5% Chloride = 99% / Sulfate = 95% Column tem pe rature: 45°
||near|ty, accuracy and repeatab|||ty, Intermediate rcconery (156 el | sotic A hirite 2050/ slfote = 1015 | S —— LT
. . . T Repeatahility
precision and a sample impurities test. S PO L2k Eluent strength: 7.5mM Na2C03/0.75mM NaOH
Sample impurities test Flow Rate Variation from 0.6 (mL/min), 0.8(mL/min) and 1.0(m{/min)
pants T LRl E ey T ener e e Sl Column oven temperature Variation from 41°, 45°and 50°
e ey e e et e Eluent strength Variation from 6.0mMNa2C03/0.6mM NaOH, 7.5mM/0.75 and 8.5mM/0.85mM
Sigma Duplicate analysis & report average Sulfate = 30mg/kg <50 mg/kg
Intermadiate Precision Resolution
e ; Retention Ti USP Taili %RSD
ity ShataCoimec A b Parameter Variation S I s between ~e
Specificity Cl SO4 Cl & SO4 Cl S04 Cl SO4
Blank Nointerference with impurities Mo interference with impurities Nointerference with impurities ' 06 7 54 221 3 237 1 29 1 19 055 105 8 ] O O O ] 6 1 O 7 E N
T O R e e Y Flow rate (mL/Min) | 0.8 572 | 17.03 2200  |1.38[119]| 061 |093
:;::;:;ar;::::;:;l;;pike Resolution of NLT 1.5 between impurity B | comparison comparison 1 455 13.30 0.5 151 | 1.23 0.47 1.40
Chleride = 17,39 f sulfate = Mo peak for Chloride = 17,21 f sulfate = No peak for
Resolution [from system suitability solution] Resolution of NLT 2.0 betweesn main peak® |comparisen ltom Rarisen ' 41 5 82 1700 219 2 1 5 39 1 20 049 09 8
Mean Tailing Factor from 6 replicates MNMT 2.0 Chloride =1.376 / Sulfate =1,193 Chloride = 1.08f Sulfate =1.20 COIUmn Oveno 45 572 1703 2200 138 119 061 093
Retent fon Time Report Chloride = 6.05 f Sulfate = 17.59 Chloride =5.92 f Sulfate = 17.45 Tempe ratu re ( ) e ro m
| ; 50 5.63 17.38 23.48 1.38 | 1.20 1.80 1.39
USP Signal to Nelsea NLT 20 Chloride = 639 fSulfate = 167 Chloride =689 /Sulfate = 167
System Precision (6 low level standards) RSD of areas of replicate injections /Report | Chloride = 2.579 / Sulfate = 3.360 Chloride = 2 179 / Sulfate = 166 Bl Strength 60/060 6.21 21.94 25.86 1.38 | 1.19 0.46 2.03
RSD of G recoveries NMIT 10% Chloride = 0.515% / Sulfate = 0,673 Chloride = 3,1% / Sulfate = 1, 6% (ml\/l) 7'5/0'75 9:12 17:03 22.00 1.35 || L.1= 0.61 085
Average Recovery 100+20% Chloride = 102% / Sulfate = 107% Chloride = 107% / Sulfate = %% 8.5/0.85 5.47 14.88 20.83 1.63 | 275 0.68 0.83
Differance of Average Between Analyst 18 2 [NMT 20% Chloride = 624 f Sulfate = 524 Chloride = 6.1% f Sulfate = 4 1%
Table 2: Robustness summary
Table 1: Validation Summary




