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Introduction

Active Pharmaceutical Ingredients (APIs) are the active
components in a pharmaceutical drug that produce the required
effect on the body to treat a condition. Analysis of APIs is
important to provide quality assurance and regulatory
compliance with authorities such as US. Food and Drug
Administration (FDA) or European Medicines Agency (EMA).
Consistency of pharmaceutical batches, detection of impurities
and stability testing, identification, and quantification, are just a
handful of requirements for the analysis of APIs.

Antihistamines are a class of drugs that counteract the effects
of histamine, a natural occurring substance produced by the
body as part of its immune response. These medications are
commonly used to treat allergic reactions, hay fever, and other
conditions where histamine release is a contributing factor.
Some common APIs of antihistamines are loratadine,
rupatadine and ebastine. Alternative drug categories include
analgesics, antipyretics, and anti-inflammatories. For instance,
paracetamol serves as both an analgesic and antipyretic, while
ibuprofen functions as a non-steroidal anti-inflammatory.
Therefore, close analysis of these components should be
performed.

Because of the stringent analysis requirements mandated by
various regulations, the implication of mass spectrometry is
essential. Even though the analysis of these type of compounds
is more suitable on LC/MS, GC/MS was found to be as capable
and this application note showcases the power of a SCION
8500 GC equipped with the 8400 PRO autosampler and 8700
SQ-MS, shown in Figure 1. This application is also possible
using the SCION 8300 GC along with 8700 SQ-MS.

Figure 1 SCION Instruments 8300 GC and 8500 GC both equipped with
8400 PRO autosampler and 8700 MS.
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This application note emphasizes the qualitative examination of
the specified antihistamines through the analysis of both
standards and samples and samples, including antihistamines,
paracetamol, and ibuprofen. The identification process is
supported by comparing the spectral characteristics between
standards and samples, as well as using a library matching
approach.

Experimental

This application note was performed on the SCION Instruments
8500 GC equipped an 8700 SQ-MS and 8400 PRO autosampler.
Table 1 details the instrument parameters used for this method.

Table 1: Instrument operating conditions

Part Settings

Autosampler SCION 8400 PRO

Injector 300°C
) Split (1:20)
Injection Volume 1.0 pL
Colurmn SCION-5MS
15m x 0.25mm x 0.25 ym
Carrier Gas Helium 1.0 mL/min

200°C (hold 1.0 min), 40°C/min to

Ovenfircorsm 325°C (hold 3.0 min)

MS Source Temperature 325°C
MS Transfer Line Temperature 325°C
MS Mode Electron lonisation (El)
m/z Full SCAN mode
50-600 m/z
Delay collection time 1 min
Run Time 7.13 min
Software MS Workstation

A standard mix containing loratadine, ebastine, and rupatadine
was prepared at a concentration of 50 ug/mL. However, only a
loratadine sample was available for analysis as rupatadine and
ebastine are exclusively dispensed through prescription.
Paracetamol and ibuprofen samples were also subjected to the
same testing method mentioned earlier. All sample and standard
preparation was performed using Acetonitrile as solvent.

Qualitative analysis involves comparing standards and samples,
via retention time matches, while also consulting a reference
library. The reference library used in this case was NIST20.
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Results
Paracetamol and ibuprOfen were eXClUSiVGly examined as Print Date: 05 Dec 2023 12:35:38 Target Compound Report for #1 from standard new 05-12-2023.xms
individual samples, and their spectra were compared to NIST 20. SanplelD; Sndar NEW e
The samples were prepared by the crushing of a tablet using a Noaisiton Deter 0511212023 1041 Daarie e anew0s-12:2023ms
. Calculation Date: 05/12/2023 12:33 Method: ...arma ingredients.mth
mortar and pestle, and 10 mg of the resulting powder were e PR o
measured to prepare a stock solution with a final concentration
. . . . Compound Information
of 1 mg/mL, dissolved in Acetonitrile. Subsequently, this stock Peak Nare: Loratadin _
. N X K Result Index: 1 Compound Number: 1 CAS Number: 79794-75-5 Identified
solution was further diluted to attain a final concentration of 100 Identiicaton
Parameter Specification Actual Status
l,lg/ mL. ﬁife'ﬁﬂo?ﬁme w0 200 4,566 min. Pass
Match Result N-R >=700 999 Pass
Integration and Quantitation
R . . . Parameter Specification Actual Status
The peaks exhibited sharpness without noticeable fronting or Quankns. s o
o . . . . Area >=500 1.267e+6 Pass
tailing, indicating that the separated peaks are Gaussian shaped. e — o sk oo
These compounds were the first to elute, as indicated in Table 2. Match Types: N-R : Nomal-Reverse
Quan ; 382.0 ((+) 50.0:600.0 [Sample Spectrum for Scan: 112 RT: 4.567 min.
Both reversed and forward matches for these compounds (e oo PP (ST 00 i cow |
. . . 24; +
surpassed 900, as shown in the same table, with the maximum 750 msoedsez 1" -
achievable value of being 999. However, the probability was 1 (ot | P ]
slightly lower, approximately 65 %, signalling a matrix effect T sk
. 160 260 360 460 560 (]
attributed to the presence of unwanted m/z. e S o e iz
s004 ] 100%_Scen 113 RT: 4.567 min. slandzard new .
9
. . . . w 7 -
While a more intricate sample preparation method could & 5:: b |
mitigate this effect, it was beyond the scope of this application 25%] | T i
i 0
note. Nonetheless, the key focus remains on the reverse and mo e A % h
forward matches, indicating the proximity of the sample spectra b = R
to the library spectra b 25 1ogpess ]
0 ry sp ) 75% 760890 850 B
50%— -4
. - % 55 T3 siztadosh| 2602 6470 |
Table 2: Library Rever and Forward Matches, and Probability for the %'20:0 4 |
Paracgtamol, Ibuprofen, Loratadine samples and Loratadine, Rupatadine and 5 0 5 s 7 © 1&;' o 36:). 1460 Er—
Ebastine Standard. e m

Figure 2. MSWS report of the Loratadine standard

Compound RT Reverse Forward Probability
P (min) Match Match (%)
Ibuprofen 1.077 948 948 67.74
# Lib. Match Prob. (%) Name
Paracetamol 1.286 942 942 65.07 1T M 889 974 Loratadine
; 2 R 851 974 Loratadine
Loratadine 4576 928 928 98.61 .
(Sample) 3 R 770 974 Laoratadine
Loratadine
(Standard) 4.566 944 944 98.60 Figure 3. NIST20 library match of the Loratadine peak in the standard.
Rupatadine
(Standard) 6411 ) ) )
Ebastine
(Standard) e : ) :

The expected m/z of the standards were seen in the spectra. For
loratadine, m/z 382, 266, 245 were found, while rupatadine
showed the main masses as being 309, 245, 107 and ebastine 167,
152 and 111 m/z. These values coincide with the ones reported by
Katselou et al_2019 (1) and the results can be visualized in Figure
2, Figure 4, and Figure 5, which show the reports generated in MS
Workstation.
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Print Date: 05 Dec 2023 12:35:38 Target Compound Report for #2 from standard new 05-12-2023.xms - Page 2

Sample ID: Standard NEW Operator: DM

Instrument 1D: GC-Ms Last Calibration: None

Measurement Type: Area Calibration Type: Intemal Standard
Acquisition Date: 05/12/2023 10:41 Data File: .d new 05-12-2023.xms
Calculation Date: 05/12/2023 12:33 Method: .arma ingredients.mth
Sample Type: Analysis

Inj. Sample Notes: None

Compound Information
Peak Name: Rupatadine

Result Index: 2 Compound Number: 2 CAS Number: None Identified
Identification
Parameter Specification Actual Status
Search Type Spectrum
Retention Time 6.409 +/- 0.200 6.411 min Pass
Match Result N-R >=700 999 Pass
Integration and Quantitation
Parameter Specification Actual Status
Quan lons 309.0
Calibration Equation Average
Area >=500 426754 Pass
Height 221420
Amount (Conc.) >=0 426754 Counts Pass
Match Types: N-R : Normal-Reverse
Quan ; 309.0 ((+) 50.0:600.0) [Sample Spectrum for Scan: 474 RT: 6.409 min.
BP 309 (229872.258=100%) standard new
100% 107 3p9 h
223091.844 229872.258
200 4 75% 1
50%~ -1
266
25% 3579h.396 455315 87 -
0% totad l“;‘ 4
1504 4 I
[Reference Spectrum for Rupatadine
Scan: 475 RT: 6.409 min. standard new.
100% 107 B
o6 9p9
@ 75% E
8 100+ o
= 50%- 450 280 g
79 217 263}
25% 149 11? ” -
o [ | i
s . o 200 3o abo sbo T
miz
50+ N [Raw Sample Spectrum for Scan: 474 RT: 6.409
BP 207 (528671.738=100%) standard new
100% 2p7 =
528671.738
75% -1
50%~ -
o 2hs
25%~ 1134 1,241 .
09 beodbaaad
60 62 64 6'6 618 o 200 b0 4bo s T
minutes miz

Figure 4. MSWS report of the Rupatadine standard

From a chromatographic standpoint, the peaks are sharp
without notable fronting or tailing. A satisfactory resolution was
attained for rupatadine and ebastine, both eluting closely at
6.409 and 6.724 min, respectively. The entire analysis is
completed within 7.13 minutes, emphasizing the rapidity of the
method.

As indicated in Table 2, no reversed and forward Match or
Probability with the library was acquired because these
compounds were not included in the library. Consequently, a
definitive identification could not be established. However, the
alignment of their mass spectra with the m/z values reported
by Katselou et al_2019 (1), coupled with the use of EP certified
standards, provides additional support for the accurate
identification of these two antihistamines.
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Print Date: 05 Dec 2023 12:35:38 Target Compound Report for #3 from standard new 05-12-2023.xms - Page 3

Sample ID: Standard NEW Operator: DM

Instrument ID: GC-Ms Last Calibration: None

Measurement Type: ~ Area Calibration Type: Internal Standard
Acquisition Date: 05/12/2023 10:41 Data File: ...d new 05-12-2023 xms
Calculation Date: 05/12/2023 12:33 Method: arma ingredients. mth
Sample Type: Analysis

Inj. Sample Notes: None

Compound Information

Peak Name: Ebastine
Result Index: 3 Compound Number: 3 CAS Number: None Identified
Identification
Parameter Specification Actual Status
Search Type Spectrum
Retention Time 6.725 +/-0.200 6.724 min. Pass
Match Result N-R >=700 999 Pass
Integration and Quantitation
Parameter Specification Actual Status
Quan lons 167.0
Calibration Equation Average
>=500 5.43%e+6 Pass
Height 2261e+6
Amount (Conc.) >=0 5439143 Counts Pass
Match Types: N-R : Normal-Reverse
Quan ; 167.0 ((+) 50.0:600.0) [Sample Spectrum for Scan: 537 R1: 6.730 min.
BP 167 (2.141e+6=100%) standard new
100% 167 =
2.14le+6
75% B
2.0+ B
% i
50% 168
25% 10578.042 i

LALH | PO
1o 200 abo 4o sbo T

Reference Spectrum for Ebastine
[Scan: 537 RT: 6.725 min. standard new

09

100%-] 167 3

oho
2 75% o

2 10 50%

g H 105 .

2ds 18
25% 202 B

4 |
s IR
0.5 . Raw Sample Spectrum for Scan: 537 RT: 6.730
PS BP 167 (2.183e+6=100%) standard new
100% 167 3
2.188e+6

75% —

50%

| 207 b
0 | 1 6(1804.582
25%- E
o uLn | I
63 65 67 ) 7!2 10 200 sbo  4do  sho !
minutes m/z

Figure 5. MSWS report of the Ebastine standard

The subsequent phase in the qualitative analysis involved
running a loratadine sample procured from a pharmacy. One
tablet was crushed using a mortar and pestle, and 10 mg of the
resulting powder was weighed to create a stock solution with a
final concentration of 1 mg/mL. This stock solution was further
diluted with Acetonitrile to achieve a final concentration of 100
pg/mL. The MS Workstation report for the sample is depicted
in Figure 5. The peak displays a well-defined shape with a slight
tailing.

The retention time for both the standard and the sample align,
with the standard at 4.567 minutes and the sample at 4.574
minutes. Additionally, the match result section in the
Identification part of the report indicates a 99% match between
the standard and the sample. Also, NIST analysis of the sample
reveals a match of 98.2%, as illustrated in Figure 7. The reversed
and forward match values for the sample exceeded 940,
underscoring the accuracy of the identification. This
information is depicted in Table 2. The substantial alignment
between the library, standard, and the sample, coupled with
the similarity in retention times, affirms the accurate
identification of loratadine.
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Print Date: 05 Dec 2023 13:33:45 Target Compound Report for #1 from sample new 05-12-2023.xms Conclusion
merment 10 oo LostCatbraon: Nore The SCION 8300 GC and 8500 GC platforms, coupled with an
Measurement Type: Area Calibration Type: Intemal Standard .
Acquisition Date: 05/12/2023 10:51 Data File: @ new 05-12-2023 xms 8700 SQ MS and 8400 PRO autosamp|er’ offer an effective
Calculation Date: 05/12/2023 13:32 Method: ...arma ingredients.mth
I Sampl Noles: __Nona solution for the swift analysis of antihistamines within a concise

timeframe of 7.13 minutes.

Compound Information
Peak Name: Loratadine

Result Index: 1 Compound Number: 1 CAS Number: 79794-75-5 Identified
Hadeshon, S pct stos Despite being analyzed as samples, both paracetamol and
Search T ectrum . e . .
Retarilon Time 257440200 4576 min Pass ebastine exhibited perfect matches with the NIST 20 library. The
Match Result N-R >=700 999 Pass
Integation and Quanitation relatively low probability, approximately 65%, was attributed to
Parameter Specification Actual Status . . K R :
Colbraton Equaton Asroge U p suboptimal sample preparation, indicating the presence of a
Hogn o i - Poss matrix effect. However, the critical aspect lies in the reversed
Malen Tipes RER NGl i and forward matches, indicating the proximity of the sample
AERERIN0D) 5P 35 7 baBevo-1004) samplanew . .
100%] 52 4 spectra to the library spectra. In this case, the values surpassed
- 24 2.5%e+6 . . . .
2 165% 16714+ 1 940, with the maximum value being 999, underscoring the
50%- A . . .
] s ol s | accuracy of the identification.
[142532.339
0%+ il
151 1 0 200 3l b0 sbo T . . . . . .
e oo o Lotane = Loratadine's identification has been conclusively established
can : min. standard new
100%] 3 1 through a meticulous comparison of standard and sample
4 75% 1 . . . . .
g 10 S 2 | data, encompassing retention time and spectral information, as
6 . . . .
25% | j 1 well as a comprehensive library search. All assessment criteria
5 : TR W & T have consistently validated the identification of loratadine, with
4] ks oo B2 00 1000 comp e | matches exceeding 98% and the reversed and forward match
75%1 L i i above 920. In the case of rupatadine and ebastine, although
oo | s Wb ' the library lacked these compounds, their identification was still
o 73 408,91 . . .
! 22::225881 22 SR confirmed. Despite the absence of matches, their mass spectra
2 4 B h o d & b ., closely aligned with the m/z values reported by Katselou et

al_2019 (1), and the utilized standards were EP certified, further
substantiating the accurate identification of these two
antihistamines.

Figure 6. MSWS report of the Loratadine pill sample

In light of recent regulations mandating thorough

# Lib. Match Prob.(%) Name . . R -
documentation of active pharmaceutical ingredients (APIs), the

1M a1 982 Loratadine : tica
2 R 862 98.2 Laratadine presented analytical method holds significant relevance and
m3 R B8M 98.2 Loratadine importance.

Figure 7. NIST20 library match of the Loratadine peak in the sample.
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Ordering Information

Ordering Information for the 8300 GC

Part Part Number
et | saowsausmst
SOSCHNTNNEAT  sowamsasn
SOCHnTOUSAE  scousassi
SOSCHMTENSSIT  scousasssn
8400 PRé)CA:r;tZs;;gglgcfor 8300 840000001

MS Workstation 394195791

NIST20 4121057

Suggested Consumables

Part Part Number
SCION-5MS GC column
15 m x 0,25 mm x 0.25 ym 532220
Liner 1177 78.5 L x 8.3 OD x 4 MM
ID S/SL TAPER QUARTZ WOOL 41312111
PK/5
15% Graphite/85% Vespel Ferrule
1/16" with 0.4 mm hole pk/10 41312148
BTO Septa 9 mm, pk/50 CR298713
10 pL fixed needle syringe, 5 cm, 21312133

0.47 mm OD, 26 g conical needle
Vial, 9-425 Screw Thread, 2 mL
Clear Glass 12 x 32 mm Flat Base 41311000
with Label, pk/100

For more information, please contact:

T(UK): +44 (0) 1506 300 200
T(EU): +31(0) 113 287 600

E: sales-eu@scioninstruments.com

W : www.scioninstruments.com
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