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syrups because it can separate and quantify APIs and The study employed a four-stage  The Analytical Target Profile (ATP) is a crucial element of the Analytical An analytical method that can analyze various cold/cough
excipients with high sensitivity and selectivity. [1-3] method development workflow, which  Quality by Design (AQbD) approach for developing analytical methods. N Shake formulations with multiple active pharmaceutical
Currently, the industry uses separate chromatographic is briefly outlined in Figure 2. Further It encompasses a specific set of measurable characteristics that an Jen Jamle Tewesise ingredients (APIs) and varying excipient levels was
methods to analyze each APl in pharmaceutical information about each of these  analytical method must meet to ensure it is suitable for its intended developed using the AQbD principles.
f_ormulatlons..Whne effective, this approach can be very Stag_es is presented in the results purpose. The ATP _cc_)n3|§ts of critical e_m_alyte a’gtrlbutes | gnd - Employing the AQbD principles in analytical method
time consuming and can generate large amounts of section. performance characteristics, including but not limited to bias, precision, Column Temperature . .
hazardous waste from organic solvents. To make such specificity, limit of detection, limit of quantitation, linearity, range, Slatonany phase N Addiives I development helps obtaining robust and reproducible
analyses more efficient, one solution is to use a single ruggedness, and robustness. By providing guidance for the Organic S method.

chromatographic method to analyze multiple APIs in Analytical Target Profile development and optimization of the analytical method, the ATP e 2 The use of Fusion QbD in conjunction with Empower
various pharmaceutical formulations. ensures that the method meets predefined criteria, resulting in a fit-for- Variables Vobile Phase Software and Waters systems is very beneficial for
Analytical Quality by Design (AQbD) is a systematic Fnuert?]%sdecrgsgll;l):.o:‘nsg;)lzrgtai:glgc,li\lglrssgodrz, ;?(ce;ipgai\grisa;)rpeesde:]? igedvi?fleorznat Figure 3: Ishikawa fishbone diagram of risk assessment. Red Text automating the whole method development process.

approach to analytical method development that aims to denotes a high-risk variable.

cold/cough syrup formulations. The study began by selecting an

\6,23:[3i?yufr:fguzyhfﬂﬂg';%ﬁ%%g olﬂterg}llllcr;ge;-s:(g[)%es el RS S R app_ropriate jcechnology, which was an Arc Premier UHPLC System
principles are becoming increasingly important in the equipped with a Quaternary Solvent Manager (QSM), a Column |dentification of Parameters/DOE REFERENCES
pharmaceutical industry, where regulatory agencies such Manage.r () gnd %) SeliEn s.ellect VEIE tT?a SMES ENhEISe _ | N 1 M1T.D la. N. K. Katari. A. K. Palakurthi and S. B
as the USP and ICH are emphasizing the need for quality Identification of parameters to exploration of a wide range of conditions. A QDa™ Mass Detector was At this phase of the study, a DOE was devised based on the critical method - [1] T. Dongala, N. K. Katari, A. K. Palakurthi and S. B.
assurance and control. AQbD involves the use of statistical be screened/ Design of also employed to assist with method development and peak attributes and risk factors identified during the risk assessment, utilizing Fusion Jonnalagadda Biomed Chromatogr 2019 Vol. 33 Issue
tools, design of experiments (DOE), risk assessments, and Experiment DOE dentification. QbD software. The objective was to thoroughly explore the impacts of column 11 Pages e4641 o | o
knowledge management to enhance method robustness, Risk Assessment o chemistry, gradient time, and temperature on the process. A 1 pg/mL placebo was [2] Alkhateeb F, Cleary R, Rainville P. Maziarz M, Ramvﬂ!e
reliability, and consistency. By incorporating AQbD During this phase of the study, we thoroughly evaluated high-risk  used for the DOE experiments. The data were processed in Empower™ Software P. Robust and Rapid Method Development for Analysis
orinciples. analysts can reduce the time and cost of parameters that could potentially impact the quality of the data  and imported into Fusion QbD software to find the best overall answer (BOA) where of Active Pharmaceutical Ingredients in Multi-
method development while improving the overall quality of Verification generated by the method, as well as its ability to achieve its goals. al| the performance goals are met. The performance goals that were set in this Component Cold and Flu Medication. Waters
analytical results. Enuc:welgjlueat::dIbezft?sdeon sound chromatographic principles, prior  screening stage included the maximum number of peaks that were biselln_e Application Note: 720006287.
This work utilized Fusion QbD™ software to develop a To iIIustrgté all of trrl)e method parameters and their respective impact ;ea]scc;:vec;crl]rir;?atggr:; XIr‘Prl:;nsenug;t;Tsr Ov]:/epreeaksse’:,v Ig:‘tear Uv?szgfllg]farﬁiztgtrio%f :)15thlg 5] Maziarz M, Rainville RObUSt gnd Rapid Methpd
: : - : : . : : : : e | . ; ' . Development for Analysis of Active Pharmaceutical

method for separating six APIs in a standard mixture and Figure 2: A workflow illustrates the we have included a fishbone diagram in Figure 3. screening experiment chromatograms. Processing the data revealed that the best | dients in Multi-C t Cold and FI
was tested on four different cough and cold formulations. numerous stages entailed in the process combination of conditions predicted to achieve the set performance criteria were a Nredients in VILILELOmponent Loid-and i

of this AQbD method development. CORTECS Premier T3 Column, a temperature of 45° C and gradient time of 9 Medication. Waters Application Note: 720006523.

minutes. In Figure 4 the chromatogram corresponding to the run with method

METHODS conditions closest to those predicted as best overall by the software is shown.
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Verification Method Application: Spiking with Various Levels of Potassium Sorbate Method  Application:  Pharmaceutical
The experiments were performed using an Arc™ Premier | f Formulatlops and Peak Purity |
System. Fusion QbD method development software was In order to verify the results as predicted by the software, it was il plisse e ine o In this experiment the method was tested on four widely

study, our objective was |
to evaluate the
performance of the

used cold/cough formulations. These formulations were
all spiked with potassium sorbate. All samples were
found to have  acceptable resolution and

used as an AQbD software in this study. Four 2.1 X100 mm
with 2.7 ym particle size columns was used for this study.
These columns are: A CORTECS™ Premier C18 Column,

important to compare these results with actual runs of the analytes.
To do this, multiple verification experiments were run under the final
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a CORTECS Premier C18* Column, a CORTECS Premier conditions that were obtained from the BOA for the standard develoned method in v P i e 2% St chromatographic characteristics. For example, peak
T3 Column, and a CORTECS Premier Phenyl Column. solution. These experiments showed that the predicted performance | P tLal 015 purity was also examined in this experiment and the
Sarmble Prenaration agreed well with the observed performance as shown in Figure 5. aﬂgr}rlrzm;ncgeﬁ’:i:cl;? o T B a][\alysri]s :; Ithe syrup fr?mtﬂe sEolv(\j/s thalt thde puritytarl_gle
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To create a standard solution with a concentration of 1 area was also evaluated and the results are summarized in Table 1. cold/cough syrup. owl | i YS—: (FIQUIE 7)) s s s s -
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Doxviami Guaifenes Sextromethordy was achieved while malr_)taln_lng a USP_talIlng of less than 1.5. for Figure 5. Chromatogram apq talllhngéis,;:ts of a 1 yg/mL placebo L UCHINTIEINTE 0.04% 0.4% Figures 6. samples that were prepared by adding 0%, 20%, 50%, and 100% 2 | : z /L/
oamine HaTEneen SrromETerpRan each peak. The crosshair pointer location on the corresponding containing the > of the original sorbate present in the cough formulation as o 8
Figure 1: Chemical structures of six APIs that are commonly present in cold/cough medications and were| graphs represent the Working Point conditions. potassium sorbate spike in a 1000-fold diluted cough formulation. e

used in this study.
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