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A highly sensitive and specific LC-MS/MS technique was developed. It is validated for quantifying rifapentine and
25-desacetyl rifapentine in K2EDTA human plasma. The concentration ranges are 60.061 ng/ml to 8008.134 ng/ml
for Rifapentine and 30.000 ng/ml to 4000.015 ng/ml for 25-desacetyl rifapentine. The separation of analytes were
achieved using reverse phase chromatography employing a Supelco discovery C18 column (10 cm x 4.6 mm, 5 pm
particle size). Detection was performed via electro spray ionization in positive ion mode [M+H]*. A triple quadrupole
mass spectrometer, with multiple reaction monitoring of specific ions for each analyte and their respective deuterated
internal standards (IS) were used. Retention times for rifapentine and 25-desacetyl rifapentine were 2.45 minutes
and 1.77 minutes, respectively. The retention time for the IS rifapentine D9 and 25-desacetyl rifapentine D8 were
2.30 minutes and 1.68 minutes, respectively. The total run time of the method was 8.00 minutes. No interfering
peaks or matrix effects were noticed during validation, confirming the reliability of the results. The validation report
encompasses standard curves, quality control sample recovery, stability of experiments, and meeting stringent criteria
for sensitivity, reproducibility, and accuracy. This method has been effectively used in a rifapentine bioequivalency
study with healthy adult Asian male volunteers, highlighting its suitability for pharmacokinetic investigations.

INTRODUCTION

Tuberculosis (TB) is the second most common

time it takes for some patients to respond to treatment and
for the course of treatment to be completed[1] World Health

infectious disease worldwide. Number of cases of highly
drug-resistant as well as multidrug-resistant TB has surged.
A common clinical method for determining dosage using
plasma drug concentrations is still therapeutic drug monitoring
(TDM). TDM gives TB patients unbiased information so the
doctor can decide the right dosage. TDM can accelerate the
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Organisation suggests the use of rifapentine as an alternate
first-line treatment for TB and it has approved its use in
conjunction with isoniazid [2]. Three months weekly regimen
is given for the prevention of TB in non-pregnant adults and
children. This regimen can be used in place of 6 months of
isoniazid monotherapy [3]. Arylacetamide deacetylase breaks
down rifapentine into its less potent metabolite, 25-O-desacetyl
rifapentine. It is well known that rifapentine induces CYP3A4
strongly and CYP2C9 somewhat. It decreases the effectiveness
of hormonal contraceptives and interacts with HIV-1 protease
inhibitors and warfarin [4]. It was reported that rifapentine
greatly reduced the bedaquiline and protomanid area under
the curve. Literature indicated an assessment of rifapentine in
human milk by LS-MS/MS method which is a complex method
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considering human milk as a complex biological matrix. Also in
this analyte was extracted protein precipitation method followed
by solid phase extraction which is time consuming [4,5]. The
shortcomings of previous techniques, such as UV and HPLC,
regarding sample preparation, sensitivity, specificity, and low
sensitivity measurement of dried blood samples are particularly
problematic. [5-8]. The four first-line medications (isoniazid,
pyrazinamide, rifampicin, and ethambutol), the metabolite of
isoniazid (acetylisoniazid), and the five primary second-line
medications (rifabutin, levofloxacin, linezolid, moxifloxacin,
and bedaquiline) could all be quantified simultanecously by
developing LC-MS/MS method using content analogue of
rifapentine[9]. Metformin, isoniazid, and rifampicin were
simultaneously quantified in rat plasma utilizing HILIC
chromatography and the LC-MS/MS technique[10]. No
literature is available on the determination of rifapentine and
25-O-desacetyl rifapentine by LS-MS/MS method on human
plasma. Describing the rationale for choosing LC-MS/MS as
the analytical technique, emphasizing its advantages in terms of
sensitivity, selectivity, and speed. The steps involved in method
development will include chromatographic separation, mass
spectrometric detection, and sample preparation. Optimizations
were made to enhance method sensitivity, such as the choice
of extraction solvents, chromatographic conditions, and mass
spectrometric parameters. This method gives details of method
validation parameters such as linearity, accuracy, precision,
stability studies, and specificity [11]. It highlights the successful
validation results and compliance with regulatory guidelines. In
contrast with earlier LC-MS/MS methods, the current method
focuses on improvements in sensitivity, specificity, and sample
throughput. The developed method had reduced analysis
time, simplified sample preparation, and lower detection
limits. Also, it has potential applications in clinical research,
pharmacokinetic studies, and TDM. For further studies, this
method can be extended to additional biological matrices or
examining its suitability for use with various patient groups..
Thus present research work herewith is discussed with key
findings and the significance of developing a novel LC-MS/MS
technique for quantifying rifapentine in human plasma. This
method definitely will reinforce the importance of our research
in advancing analytical techniques for pharmaceutical analysis
and clinical practice.

MATERIAL AND METHODS
Materials and reagents

Rifapentine (96.45%), 25-Desacetyl rifapentine
(92.75%), Rifapentine D9 (99.88%), and 25-Desacetyl
rifapentine D8 (90.05%) were purchased for Vivan Sciences
Pvt. Ltd., Maharashtra, India. LC-MS grades of methanol and
acetonitrile were sourced from Fisher Scientific. HPLC-grade
water was obtained from Adventchembio Pvt. Ltd. based in
Navi Mumbai, India. Ammonium formate and Formic acid
of analytical grade were supplied by Avantor Performance
Materials India Private Limited, situated in Gujarat, India.

Chromatographic conditions and instrumentation

Areverse phase liquid chromatography was conducted
on Sciex Exton LC system (Framingham, USA), utilizing a

Supelco Discovery C18 column (10 cm*4.6 mm, 5 pm particle
size) from Germany. The mobile phase contains an organic
mixture of acetonitrile and methanol (50:50 V/V) and 10 mM
ammonium formate (70:30 V/V). It was pumped at a flow rate of
1 ml/minute. Detection of Rifapentine and the internal standard
(IS) were accomplished via mass spectrometry using a Sciex API
4500 triple-quadrupole mass spectrometer (Framingham, USA)
equipped with an electrospray ion source. Source parameters
were optimized as follows: Curtain gas flow of 35.00 L/hour,
collision gas flow was 8 L/hour, declustering potential was 40
V and collision energy was 20 V. Analytical data processing
was performed using Analyst® software (Framingham, USA,
ver. 1.7.2).

Calibration standards and quality control sample preparation
Rifapentine calibration curve (CC) stock solution (2,000 ug/ml)

The rifapentine analytical standard was weighed
precisely to yield a mass of 10 mg, then it was transferred into
a volumetric flask with a capacity of 5 ml, to get the rifapentine
CC stock solution. It was mixed thoroughly and sonicated. The
batch number was assigned to the solution and it was stored in
the refrigerator (2°C—8°C) [11,12].

Rifapentine Q C stock solution (2,000 ug/ml)

Rifapentine analytical standard was precisely weighted
to equal approximately 10 mg and transferred into a volumetric
flask that holds 5 ml. Methanol was added to get the volume up
to 5 ml. It was mixed thoroughly and sonicated. A batch number
was assigned and it was stored in the refrigerator (2°C—8°C).

25-Desacetyl rifapentine CC stock solution (1,000 ug/ml)

25-Desacetyl rifapentine analytical standard is
equivalent to about 5 mg were weighed and transferred to a
volumetric flask. Methanol was added to make 5 ml. It was
mixed thoroughly and sonicated. A batch number was assigned
and it was stored in a refrigerator (2°C—8°C).

25-Desacetyl rifapentine QC stock solution (1,000 ug/ml)

25-Desacetyl rifapentine analytical standard is
equivalent to about 5 mg of 25-Desacetyl rifapentine were
transferred into a 5 ml volumetric flask and methanol was
added. It was mixed thoroughly and sonicated. A batch number
was assigned and it was stored in the refrigerator (2°C—8°C).

Rifapentine D9 stock solution (1,000 pg/ml)):
Rifapentine D9 analytical standard equivalent to about 1 mg
were weighed and transferred into a 1 ml volumetric flask and
the volume was made up to 1 ml with methanol to prepare a
stock solution of Rifapentine D9. It was mixed thoroughly. A
batch number was assigned.

25-Desacetyl Rifapentine D8 stock solution (1,000 ug/ml))

25-Desacetyl rifapentine D8 analytical standard
equivalent to about 1 mg was weighed and poured into 1 ml
volumetric flask. Methanol was added to make up the volume.

Internal standard solution (2,500 ng/ml, 4,000 ng/ml)

IS dilution with diluent 2 (Acetonitrile: water 80 : 20
vlv) was 0.200 pl of ISTD1 (based on weighing), 0.421 pl of
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ISTD2 (based on weighing) in stock of 100 ml. It was vortexed
and labeled.

Chromatography

The chromatographic peaks of rifapentine and
25-desacetyl rifapentine, as well as rifapentine D9 and
25-desacetyl rifapentine D8, were observed to be devoid
of interfering peaks and merging peaks. Furthermore, the
chromatographic peaks of rifapentine and 25-desacetyl
rifapentine  were well resolved. The retention time of
rifapentine and 25-desacetyl rifapentine was 2.45 minutes and
1.77 minutes and rifapentine D9 and 25-desacetyl rifapentine
D9 were 2.30 minutes and 1.68 minutes. The total run time
for chromatographic analysis was 8 minutes. There was no
significant variation in the retention times observed during the
validation process. Representative chromatograms illustrating
these findings are depicted in Figures 1-18

Extraction procedure

50.0 pl of ISTWS was added into the pre-labeled
tubes except for the standard blank. In the standard blank 50.0
ul of diluent was added. 200 pl aliquots of respective samples
were transfered into pre-labelled vials and vortexed to mix. 200
pl of water was added, and vortexed to mix. Then 2.5 ml of

tertiary butyl methyl ether was added. Samples in LLE were
mixed at 60 rpm for 10 minutes, and centrifuged at 4,000
rpm at 5°C for 5 minutes. 2 ml of the extraction solvent was
added into pre-labelled vials. The samples were dried using
nitrogen evaporation at 40°C until complete evaporation.
Subsequently, the samples were reconstituted with 500 ul of
reconstitution solution and vortexed for proper mixing. Finally,
the reconstituted samples were pipetted out into pre-labeled LC
vials for subsequent analysis.

Method validation

The method described above was validated to ensure
compliance with the matrix effect, selectivity, recovery, precision,
linearity, accuracy, carry-over and stability requirements outlined
in the bioanalytical method validation guidance provided by the
USFDA and the ICH M 10 Guideline [13,14]. For the acceptance
criteria of method validation refer below table.

Selectivity

The selectivity experiment was evaluated using 6
individual lots of blank matrix, along with two individual lots
each of lipemic and hemolyzed blank matrix along with STD
blank, STD zero, calibration standards, and 02 sets of QCs
(H/M/L). Spiked lower limit of quantification (LLOQ) samples

Validation parameter

Acceptance criteria

Linearity

%CV for LLOQ should be <20% and accuracy within 80%—120% for the nominal concentration.

%CV for other standards should be within < 15% and accuracy within 85%—115% for the nominal

Selectivity

concentration. Coefficient of correlation () must be > 0.99.

The back calculated concentration of spiked LLOQ of the individual plasma lots must be within 80%—

120% of nominal LLOQ concentration.

Sensitivity

Specificity

Matrix effect

Precision

Accuracy

Recovery

Short term solution stability
Long term solution stability

Bench top stability, Freeze thaw stability, Auto
sampler stability, Reinjection reproducibility
stability, Dry extract stability, Wet extract stability

Batch determination

The inter and intra run %CV for LLOQ samples must be <20% and the inter and intra run accuracy must
be within 80%—120% of nominal concentration.

Response of the interfering peaks at the retention time of the analyte(s) must be <20% of the response of
respective LLOQ in calibration curve. Response of the interfering peaks at the retention time of IS should
be <5% of mean IS response of accepted CC and QC'’s.

The % CV of IS Normalized matrix factor at LQC and HQC level should be <15 %.

The inter and intra run precision (%CV) for HQC, MQC, LQC and DIQC should be <15 % except LLOQ
QC where it should be <20%.

The inter and intra run % accuracy should be within 85%—115% for LQC, MQC LQC and DIQC except
80%—120% for LLOQ QC.

The %CV of extracted and un-extracted sample responses at each individual QC level, internal standard
and global recovery of LQC, MQC and HQC level should be <15% and Global recovery should not be
more than 115%. Recovery of the analyte and IS need not be 100%, but the extent of recovery of an
analyte and IS should be consistent, precise and reproducible.

The % change of analyte(s) at both ULOQ and LLOQ levels and IS should be within 10 %
The % change of analyte(s) at both ULOQ and LLOQ levels and IS should be within £10 %

The % change should be within + 15%, % accuracy at each QC level should be between 85% and115% of
the nominal concentration and %CV should be <15% at each QC level.

The concentrations obtained for the QC samples (HQC, MQC and LQC) must be within 85%—115% of
their nominal concentrations.
At least 67% of the total QC samples and at least 50% QCs at each level should be within 85%-115% of
their respective nominal concentration for the overall analytical run.
At least 67% of the total QC samples in each processing batch should be within 85%—115% of their
respective nominal concentrations.
The over-all Accuracy and Precision at each QC level must be within 85%—115% and <15%, respectively.
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were prepared using each individual lot of blank matrix. Blank
and LLOQ samples were prepared from each individual lot of
blank matrix. Furthermore, it was processed and analyzed along
with CC & QC samples.

Sensitivity

The sensitivity experiment involved the analysis of
six LLOQ samples along with precision and accuracy (P&A)
samples. The sensitivity experiment was performed three times
in different analytical runs. The intra run and inter run P&A
of the LLOQ samples were found across the 3 runs to assess
sensitivity.

Matrix effect

Performed matrix effect experiment using CC set and
two sets of high-quality control (HQC)/low quality control
(LQC) along with 03 sets of HQC and LQC from at least
six individual sources/lots of interference free blank matrix
including at least one individual source/lot each of lipemic
blank matrix and hemolyzed blank matrix.

Linearity

During method validation, a linear equation was built
between concentration v/s detector response relationships. 1/
x"2 was used as the weighting factor. 8-point CC were found
to be linear from 60.076 to 8004.794 ng/ml and 30.011 to
3998.837 ng/ml for rifapentine and 25-desacetyl rifapentine.
8-point CC were evaluated during method validation. Back
calculated concentrations of rifapentine and 25-desacetyl
rifapentine in calibration standards were found using the
best-fit regression curve calculated for the run. Inter-run
calibration standard precision and % nominal for rifapentine

and 25-desacetyl rifapentine ranged from 0.60% to 2.49%,
98.24% t0 102.14%, and 1.19% to 4.88%, 97.13% to 103.05%,
respectively, proving adequate assay linearity throughout the
validation process.

Precision and accuracy

Three P&A runs, each with six quality control
samples at HQC, medium quality control (MQC), LQC,
LLOQ QC, and the dilution integrity quality control (DIQC)
levels were used to calculate the intra run and inter run P&A
values. Three P&A runs were conducted using freshly spiked
QC samples, with each run performed on different days. The
accuracy of the assay was calculated as the absolute value of
the ratio between the back-calculated average values and the
corresponding nominal values of the quality control samples.
The precision was determined by calculating the percent
coefficient of variation (%CV) over the concentration range
of the quality control samples during the validation procedure.

Recovery

The recovery experiment involved analyzing post-
spiked samples of high, medium, and low-quality control in blank
extracts. Along with extracted high, medium, and low quality
control samples, and subsequently comparing the responses.
The extracted QC samples’ peak areas for rifapentine and
25-desacetyl rifapentine were compared to the matching post-
spiked QC samples’ areas. Furthermore, at HQC, MQC, and
LQC the peak areas of rifapentine and 25-desacetyl rifapentine
in the extracted quality control samples were compared to the
peak areas of rifapentine D9 and 25-desacetyl rifapentine D8 in
the post-spiked quality control samples.
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Figure 1. Representative chromatogram of standard blank.
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Figure 2. Representative chromatogram of standard zero analyte and IS respectively.
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Figure 3. Representative chromatogram of LLOQ analyte and IS respectively.

Dilution integrity
Dilution

integrity

samples were

created by
adding precise volumes of spiking solution to samples to
attain a concentration of 20092.464 ng/ml and 10257.846
of rifapentine and 25-desacetyl rifapentine in human
plasma (about 2.51 and 2.57 times the highest standard

concentration). The former is subjected to 1/10" dilution
and the later was subjected to 1/5™ dilution to evaluate the
dilution integrity. Six samples each of 1/10" dilution and
1/5™ dilution were prepared using screened blank plasma and
were analyzed along with CC standards to evaluate dilution
integrity.
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Figure 5. Representative chromatogram Of HQC analyte and IS respectively.

Stability in solution
Short-term stability

Stock solution and spiking solution stability of
rifapentine and 25-Desacetyl rifapentine, rifapentine D9 and
25-desacetyl rifapentine D8 were assessed by comparing the
average area ratio determined from 6 injections of ULOQ and

LLOQ level. Dilution of rifapentine, 25-desacetyl rifapentine,
and IS dilution level of rifapentine D9 and 25-desacetyl
rifapentine D8 stock and spiking solution, to that of freshly
prepared ULOQ and LLOQ level. Dilution of rifapentine and
25-desacetyl rifapentine and IS dilution level of rifapentine D9
and 25-desacetyl rifapentine D8 stock and spiking solution.
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Figure 6. Representative chromatogram of MQC analyte and IS respectively.
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Figure 7. Representative chromatogram of LQC analyte and IS respectively.

Long-term stability

Stock solution and spiking solution stability of
rifapentine and 25-Desacetyl rifapentine, rifapentine D9 and
25-Desacetyl rifapentine D8 was assessed by comparing the
average of the area ratio obtained from 6 injections of ULOQ
and LLOQ level. Dilution of Rifapentine and 25-Desacetyl

rifapentine and IS dilution level of Rifapentine D9 and
25-Desacetyl rifapentine D8 stock and spiking solution, to
that of freshly prepared ULOQ and LLOQ Ilevel dilution of
Rifapentine and 25-Desacetyl rifapentine and IS dilution level
of Rifapentine D9 and 25-Desacetyl rifapentine DS stock and
spiking solution.
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Figure 8. Representative chromatogram of LLOQQC analyte and IS respectively.
FSDIQC-00T" SampleID:™ File: "060124P&A01 &DI0I &SENSITIVITY 01-015wa i
Peak Name: "Analyte” Mass(es): "§78.200/846.600 Da"
by e e
Sample dndex: 1
Sample Type Q¢ 253
Concentration:  20092.464  ng/mL 2865
Calculated Conc: 20990.093  ng/mL
Rog. Date: 06 Jan 2024 2605
Aog. Time: 20:41:16 2465
Hodiied: o
Proc. Algorithm: Analyst Classic 228,
Bunching Factor: Sk
Moise Theeshold:  10.00 cps
Arca Thieshold: 10000 ops 155
an.. Snoothe s .
Sep. Width: 1.00 & lées
Sep. helgni 1100 :
Exp. Peak Ratio:  5.00 g e
Bep. AL Matie: 4.0
Eup. Val. Ratio: 3.0 EREY]
R Window: 300 see
Expected RT: 2.47  min A0S
Use Relative RT:  No $.00
Int. Type: Base To Base 6.004
Retention Time: | 2.53  min
Area: 2932522 counts 4.0ed
Neight: 2 oaes00s ope
Start Time: 2.27 min 2004
End Tine: 12 min
o0 05 10 15 20 25 30 35 40 45 50 55 6.0 65 m 5
Tine min
Sarnple Name: "FSDIQC-001" SampleID:™ File: "060124P&A01&DI01 &SENSITIVITY 01-015waff
Peak Narme: "ISTD- 1 Masg(es): "887.500/855.300 Da"
Commert: " Amnotation: **
sample dndex: 1
Sanple Type: o 23
Concentration: 1.00  ng/mL
Calculated Conc: /A
Acq. Date: 06 Jan 2024 4504
Aed. Time:  20iitie
Modified: Wo 4004
Proc. Algorithm: Mnalyst Classic
Dunching Factor: 5
Moise Teeshold:  10.00 cps
Arca Threshold: 10000 ops
,Hum. Smoot] 5 . 30et
Sep widehs 100 z
Sep. Height 100 :
Exp. Peak Ratior 5.0 g e
Bep. ALy Matie: 4.0 H
Exp. Val. Ratio: 3.00 & 20ed
RT Window: 30.0 seo
Expected RT: 2.31 min
Use Relative RT:  No 15e4
Retention Time: 23 min 5,
Arca: s62015 counts
Neight: £2900+004  cps soons
Start Time: 2.17  min 190
End Tine: 206 min
00 05 10 15 20 25 30 35 40 45 50 55 60 65 m 5
5

Figure 9. Representative chromatogram of DIQC analyte and IS respectively.

Rifapentine and 25-Desacetyl rifapentine stability in biological

matrix

Bench top stability

The stability of rifapentine and 25-desacetyl rifapentine
at high- and low-quality control levels were assessed for 1 day, 6

This method helps ensure the reliability of the measurements by

checking if the samples maintain their intended concentrations
over time under normal storage conditions [8,15].

hours, and 47 minutes to freshly spiked quality control samples.

Samples were placed on a bench at room temperature (RT).

in the

Auto sampler stability

The stability of rifapentine and 25-desacetyl rifapentine
auto sampler at HQC and LQC levels was assessed by
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Figure 10. Representative chromatogram of standard blank metabolite.
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Figure 11. Representative chromatogram of standard zero metabolites and its.

comparing the average concentrations of samples stored in the
auto sampler at 5.0°C £ 3.0°C for 3 days and 12 hours, and 28
minutes to freshly spiked QC samples. This evaluation helps to
ensure the reliability of the measurements by verifying if the
samples maintain their intended concentrations over a defined
period under controlled storage conditions.

Reinjection reproducibility

The re-injection reproducibility at HQC, MQC,
and LQC levels was determined by comparing the average
concentrations of the re-injected samples. Samples were stored
in auto sampler, at 5.0°C £ 3.0°C for 03 days and 01 hour 58
minutes to the corresponding initial concentrations.



188 Parghale et al. / Journal of Applied Pharmaceutical Science 2025;15(04):179-201

FSSTDT Sample D™ File, "060T ZD] TIVITY O 003wl
Peak Name: "Metabolite" - Mass(es): '835.500/803.500 Da"
et~ Fenpliae
Sample Indes: 1
Sample Type: Standard 185
Concentzation:  30.011  ng/mL
Calculated Conc: 29.666  ng/ml 5500
Aeq. Date: 06 Jan 2024
Rog. Time: 18:50:34 5000
Modified: o 4500
Proo. Algorithm: Analyst Classic
Bunching Factor: 1
Noise Threshold: 10.00 cps 4000
Area Threshold: 100.00 cps
,Mum. Smooths: 5 . 3500
Sep. Width: 1.00 &
Sep. Meight: 100 £ 3000
Eap. Pesk Ratio: 5.0 E
Exp. Adj. Ratio:  4.00
B, vall Ratie:  3.00 £ om
RT Window: 30,0 seo
Expected RT: 1.75 min 2000
Use Relative RT:  No
1500
Int. Type: Base To Base
Retention Time: 1.85 min 1000
Area: 48504 counts 462
Height: 5.73e+003 cps 0
Start Time: 1.67 min
End Time: 215 min
0. [ 10 15 20 25 30 35 40 is 50 55 60 65 70 75
Time, min
Sarmple Name. "FS SIDT" Sample D™ File. "06014P&A1 &0 01 &SENSITIVITT01-003 v i
D-XIS) Masq(es): '843.300/811400 Da"
Amotation: **
e: 176
;Lo P
Rog. Time: 18:54:34 405
Modified: o
Proc. Algorithm: Analyst Classic 3565
Bunching Factor: 1
Noise Threshold: 20.00 cps
Area Threshold: 100.00 cps 3065
,Hum. Smooths: 5 w
Sep. Width: 1.00 &
Sep. Meight: 1.00 5 25
Eup. Peak Ratio: 5.0 E
Exp. Adj. Ratio:  4.00
Ewp. Val Ratie:  3.00 L
RT Window: 30,0 seo
Expected RT: 1.68 min 1565
Use Relative RT: Mo
Int. Type: Base To Base 105
Retention Time: 1.76  min
ea: 4240649 counts
Height: 4.61e+005 cps 5004 433
Start Time: 1 min
End Time: 217 min
00 [ 10 15 20 25 30 35 40 s 50 55 60 65 70 7
G

Figure 12. Representative chromatogram of LLOQ metabolite and its IS respectively.
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Figure 13. Representative chromatogram of ULOQ metabolite and its IS respectively.

Freeze—thaw stability Wet extract stability

The freeze-thaw experiment involved subjecting HQC The stability at HQC and LQC level were assessed
and LQC samples to 5 freeze-thaw cycles. These samples were

stored at —20°C £ 5°C and —75°C + 10°C. After completing the
five freeze-thaw cycles, six samples each of HQC and LQC
were analyzed to assess any potential impact on stability and and 12 hours 31 minutes at 2°C —8°C to that of the freshly
integrity resulting from the freeze-thaw process. spiked QC samples.

by comparing the average concentrations of the stability
samples stored 04 hours and 59 minutes at RT and 03 days
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Figure 14. Representative chromatogram of HQC metabolite and its IS respectively.
FSMQC-001" Sample D: = File "060 124P&AT1&DI0I&SENSITIVITY 01-01 2 waff”
Peak Name: "Metabalite" Mass(es) "835.500/203.500 Da"
Cornment: " Amnotation: ""
Sample Tndex: 1
Sample Type 9c 186
Concentration:  1809.484  ng/mL
Calculated Conc: 1915.830  ng/mL 3.005
Rog. Date: 06 Jan 2024
ek, Time:  20i14ias
Hodiied: o
Proc. Algorithm: Analyst Classic 258
Sunching Factor: 1
Moise Threshold: 10.00 cps
Arca Threshold: 10000 ops
Num. Smooths. 5 - 20
Sep. Width: 1.00 &
Sep. helant 100 i
Exp. Peak Ratio: 5.00 1
D s Ratte .00 g
Exp. Val. Ratio:  3.00 E
F 300 see
Eapected B1: 175 min
Use Relative RT: Ho Lo
Retention Times 1.6 min
Area: 2936859 counts 5064
Neight: 3 ises005 " ope
Start Time: 1.65 min 468
End Time: 2.60  min
0.0 05 10 15 20 25 30 35 40 45 50 55 60 6.5 7 5
The i
Sample D- ™ File: "060 [24P&AD I&DI0] &SENSITIVITY 01-01 2 waff
se(es): "843.300/311.400 Da"
Sample Tnde:
Sample Type: 9c 177
Concentration: 1.00  ng/mL
Culoulaved onc: WA
Rog. Date: 06 Jan 2024
Rog. Time: 20:14:35 0t
Hodiied: wo 5%
Proc. Algorithm: Analyst Classic
Bunching Fector: 1
Moise Mreshold: 20.00 cps 5205
Arca Threshold: 100-00 ops
an.. Snooths H .
Sep. Width: 1.00 B 2565
Sep. Height 100 3
Exp. Peak Ratio 5.00 g
Exp. Adj. Ratio 4.00 § 2065
E: Val. Ratio 3.00 )
Fo 300 see
Expected RT: 1.68 min 1565,
Int. Type: Base To Base 1065
Retention Times o L.17omin
Arca: 1021740 counts
Height: 4.48e+005 cps 50e4
Stast Tine: 156 min
End Time: 2.61  min
0.0 0s 10 15 20 25 30 35 4.0 45 50 55 60 65 0 5
i

Figure 15. Representative chromatogram of MQC metabolite and its IS respectively.

Stability of whole blood

The stability of rifapentine in whole blood was assessed
at HQC and LQC levels by comparing the average area ratio of
stability samples to that of comparison samples at each level.
For this evaluation, samples of the high and low-quality samples
were prepared in fresh whole blood and were left on the bench at
RT for 3 hours. and 16 minutes to simulate real-time conditions.

Batch determination

This comparison helps determine if rifapentine remains stable in
whole blood over the specified duration, ensuring the reliability
of analytical measurements in clinical settings.

The sample size of the analytical runs analyzed
during method validation is considerably small when
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Figure 16. Representative chromatogram of LQC metabolite and its IS respectively.
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Figure 17. Representative chromatogram of LLOQQC metabolite and its IS respectively.

compared to that analyzed during study sample analysis.
In order to evaluate the bioanalytical method with respect
to sample size, an analytical run with a large sample size
was analyzed to substantiate the batch wise analysis during
the study sample analysis. In this experiment, a batch
determination procedure was conducted using freshly
prepared CC standards and bulk spiked samples at HQC,

LQC, and MQC levels. The batch size was designed to
reflect the organization of a typical analytical run during the
analysis of the study sample.

At each QC level, 45 samples of HQC, MQC, and
LQC were processed and analyzed alongside calibration
standards. This setup ensured a comprehensive assessment of
the analytical performance across the different concentration
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Figure 18. Representative chromatogram of DIQC metabolite and its IS respectively.

levels. Overall, the total batch size for the analytical run
consisted of 145 samples, facilitating a thorough evaluation of
the analytical method under realistic conditions.

Application to bioequivalence study

The developed analytical approach was used to
analyze plasma samples in a bioequivalence study involving
healthy adult Asian male volunteers (n = 18), approved by the
Skinovate Independent Ethics Committee (CNR-P-009-23,
dated 20/06/2023), in accordance with the Declaration of
Helsinki [15]. The subjects were 30.6 years old on average
and weighed 66.32 kg on average. There were 23 blood
samples in total, including pre-dose sampling, were taken
over the study period. Within 60 minutes before the treatment,
5 ml of pre-dose blood samples were taken. Five ml of post-
dosage blood were drawn at different intervals: 1, 2, 2.50,
3,3.50, 4, 4.33,4.67, 5,5.33,5.67, 6, 6.50, 7, 8, 10, 12, 16,
24,36, 48, and 72.00 hours. Prior to centrifugation, all blood
samples were collected in pre-labeled K2EDTA-Vacutainers
and stored in a wet ice bath. The samples were immediately
placed in a deep freezer after centrifugation and kept there
until they were required for analysis. AUC_, (the area under
the concentration-time curve from time zero to the last
measured concentration), C__(the maximum concentration),
and AUC,  (the area under the concentration-time curve
from time zero to infinity) are the three primary parameters
for the bioequivalency study. Secondary parameters include
T .. (time to reach maximum concentration), K , (elimination
rate constant), and t, (half-life). The estimated concentration
versus time profiles of rifapentine were employed to assess
these primary and secondary parameters and evaluate the
bioequivalence of the tested formulations.

RESULTS
Method development
Mass spectrometry

The IS, 25-desacetyl rifapentine, and rifapentine
were individually infused into the mass spectrometer in order
to maximize the abundance of product and fragment ions in
a positive ionization mode using a Turbo spray electrospray
ionization interface and the mass spectrometric conditions were
optimized. They were dissolved at a concentration of 50 ng/
ml of methanol and then continuously pumped at 10 pl/minute
using a syringe pump into the mass spectrometer. The Q1/
Q3 whole-scan spectra were characterized by [M+H]"at m/z
878.200/846.600 for rifapentine and m/z 835.500/803.500
for 25-desacetyl rifapentine. Selected product ions were
detected at m/z 887.500/855.300 for rifapentine D9 and m/z
843.300/811.400 for 25-desacetyl rifapentine D8 IS. This
method allowed for the optimization of mass spectrometric
conditions to achieve the desired sensitivity and specificity for
the quantification of rifapentine and 25-desacetyl rifapentine in
the sample matrix. Figure 19 a, b, ¢, shows the MS spectra scan.
The fragmentation pathway mentioned below.

Sensitivity

For rifapentine, the inter-run accuracy and precision
at LLOQ were 98.40% and 3.59%, respectively. The intra-
run accuracy and precision at LLOQ varies from 95.53% to
102.54% and from 0.99% to 2.61%, respectively. The signal-
to-noise ratio for the LLOQ samples ranged from 154.199 to
309.893. For 25-desacetyl rifapentine, the inter-run accuracy
and precision at LLOQ were 95.81% and 4.83%, respectively.
The intra-run accuracy and precision at LLOQ varies from
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95.32% to 96.18% and from 3.24% to 6.90%, respectively.
The signal-to-noise ratio for the LLOQ samples ranged from
706.054 to 2572.555.

Matrix effect

For rifapentine, the percentage accuracy at high
and low-quality control levels was 92.75% and 97.73%. The
percentage coefficient of variation (%CV) at HQC and LQC
levels was 0.74% and 4.37%. These values fell within the
acceptance limits. For 25-desacetyl rifapentine, the percentage
accuracy at HQC and LQC levels was 99.67% and 101.47%,
respectively. The %CV at high and low-quality control levels
was 2.16% and 1.31%, respectively.

Precision and accuracy
Rifapentine
Intra-run

The intra run precision (%CV) for high, median, low
QC, and DIQC samples ranged from 0.91% to 2.01%, 1.37%
to 2.59%, 1.98% to 2.78%, and 2.14% to 3.61%, respectively.

The intra run accuracy for these samples ranged from
95.54% to 98.14%, 96.60% to 99.46%, 96.13% to 98.62%, and
99.12% to 100.70%, respectively. For the LLOQQC, intra-run
precision varies from 0.96% to 2.03%, and accuracy varies
from 95.57% to 103.34%.

Inter-run

The inter run %CV for high, median, low QC, and
DIQC quality samples was 1.83%, 2.50%, 2.60%, and 3.05%,
respectively. The inter-run accuracy for these samples was
96.48%, 98.36%, 97.47%, and 100.04%, respectively. For the
LLOQQC, inter-run precision was 3.66%, and accuracy was
99.69%. Results are as shown in Table 1a.

25-Desacetyl Rifapentine
Intra-run

The intra run %CV for high, median, low QC, and
DIQC samples varies from 2.21% to 7.03%, 5.51% to 7.20%,
3.91% to 5.17%, and 3.96% to 5.10%, respectively. The
intra-run accuracy for these samples ranged from 95.23% to
101.03%, 97.84% to 101.59%, 95.16% to 100.09%, and 98.17%
to 101.75%, respectively. For the LLOQQC, intra-run precision
varies from 2.33% to 5.57%, and accuracy varies from 90.42%
to 100.49%.

Inter-run

The inter run %CV for high, median, low QC, and
DIQC quality samples was 5.19%, 6.12%, 4.84%, and 4.68%,
respectively. The inter-run accuracy for these samples was
97.98%, 99.82%, 97.40%, and 100.45%, respectively. For the
LLOQQC, inter-run precision was 5.84%, and accuracy was
95.65%. Results are as shown in Table 1b.

Recovery
Rifapentine

% Recovery for rifapentine at high, median, and low
QC levels were 73.32%, 71.27%, and 68.50%, respectively.
The % CV for extracted sample responses at high, median, and
low QC levels were 4.76%, 2.50%, and 4.17%, respectively.
The % CV for post-extracted sample responses at high, median,
and low QC levels was 1.54%, 1.56%, and 1.82%, respectively.
Global recovery and % CV for rifapentine was 71.03% and
3.41%, respectively. The % recovery for rifapentine D9 at
high, median, and low QC levels were 73.29%, 71.47%, and
68.86%, respectively. The %CV for extracted sample responses
at high, median, and low QC levels was 4.02%, 2.57%, and

Table 1(a). Intra run and Inter run precision and accuracy of rifapentine.

Intra-day Inter-day
Nominal Measured Precision (%) Mean accuracy Nominal Measured Precision (%) Mean accuracy
concentration concentration (%) concentration concentration (%)
(ng/ml) (ng/ml) (ng/ml) (ng/ml)
60.134 57.4675 2.03 95.57 60.134 59.9466 3.66 99.69
162.966 159.1572 1.98 97.66 162.966 158.8451 2.60 97.47
3,621.466 3,602.0832 6.2.59 99.46 3,621.466 3,562.1655 2.50 98.36
6,035.776 5,923.5007 1.11 98.14 6,035.776 5,823.4757 1.83 96.48
Table 1(b). Precision and accuracy of 25-desacetyl rifapentine.
Intra-day Inter-day
Nominal Measured Precision (%) Accuracy (%) Nominal Measured Precision (%) Accuracy (%)
concentration concentration concentration Concentration
(ng/ml) (ng/ml) (ng/ml) (ng/ml)
30.046 28.8505 5.57 101.75 30.046 28.7376 5.84 95.65
81.427 78.9368 391 96.94 81.427 79.3066 4.84 97.40
1,809.484 1,770.4588 7.20 97.84 1,809.484 1,806.2806 6.12 99.82
3,015.807 3,046.8935 4.22 101.03 3,015.807 2,954.9344 5.19 97.98
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3.75% respectively. The %CV for post-extracted sample
responses at HQC, MQC, and LQC levels was determined to be
1.96%, 1.84%, and 1.93%, respectively. Global recovery and
% CV for rifapentine D9 were found to be 71.21% and 3.13%,
respectively.

25-Desacetyl rifapentine

% Recovery for 25-desacetyl rifapentine at HQC,
MQC, and LQC levels were 72.57%, 71.89%, and 68.67%,
respectively. The % CV for extracted sample responses at
high, median, and low QC levels were 5.05%, 4.44%, and
6.23%, respectively. The % CV for post- extracted sample
responses at HQC, MQC, and LQC levels was 4.30%,
3.17%, and 5.65%, respectively. Global recovery and %
CV for 25-desacetyl rifapentine were 71.04% and 2.93%,
respectively. The % recovery for 25-desacetyl rifapentine
D8 at HQC, MQC, and LQC levels were 76.32%, 74.75%,
and 65.30%, respectively. The %CV for extracted sample
responses at high, median, and low QC levels was 6.06%,
2.62%, and 4.06%, respectively. The %CV for post-extracted
sample responses at high, median, and low QC levels was
determined to be 5.93%, 3.75%, and 6.37%, respectively.
Results are presented in Table 2. Global recovery and %
CV for 25-desacetyl rifapentine D8 were determined to be
72.12% and 8.27%, respectively.

Dilution integrity
Rifapentine

The % accuracy of the dilution integrity with 1/10th
and 1/5th dilution were 99.12% and 97.59%, respectively. The

precision of the dilution integrity samples at 1/10th and 1/5th
dilution were 3.54% and 2.35%, respectively.

25-Desacetyl rifapentine

The % accuracy of the dilution integrity with 1/10th
and 1/5th dilution was 98.17% and 95.15%, respectively,
which were within the acceptance limits. The %CV of the
dilution integrity at 1/10th and 1/5th dilution is 4.84% and
3.36%, respectively, also within the acceptance limit. These
results show the reliability and accuracy of the analytical
method for both rifapentine and 25-desacetyl rifapentine, even
after dilution, ensuring the validity of the measurements for
samples with varying concentrations.

Stability in solution
Short-term stability in solution

Rifapentine (stock solution)

Stock solution stability at ULOQ and LLOQ levels
was demonstrated for a duration of 07 hours and 13 minutes in
ice bath. The % change at ULOQ and LLOQ levels was found
to be —1.49% and —0.20%, respectively.

Rifapentine (spiking solution)

Spiking solution stability at ULOQ and LLOQ levels
was demonstrated for a duration of 07 hours and 15 minutes in
ice bath. % Change at ULOQ and LLOQ levels for was found
to be 0.19% and —0.68%, respectively.

Rifapentine D9 (stock solution)

Stock solution stability for rifapentine D9 was
demonstrated for a period of 07 hrs and 13 minutes in ice bath.
% Change was found to be —0.31%.

Rifapentine D9 (spiking solution)

Spiking solution stability for rifapentine D9 was
demonstrated for a period of 07 hours and 13 minutes in ice
bath. % Change was determined to be —1.04%.

25-Desacetyl rifapentine (stock solution)

Stock solution stability at ULOQ and LLOQ levels
for 25-desacetyl rifapentine was demonstrated for a period
of 07 hours and 16 minutes in ice bath. % Change at ULOQ
and LLOQ level was determined to be —1.06% and 0.24%,
respectively.

25-Desacetyl rifapentine (spiking solution)

Spiking solution stability at ULOQ and LLOQ
levels for 25-desacetyl rifapentine was demonstrated for a
period of 07 hours and 15 minutes in ice bath. % Change at
ULOQ and LLOQ was determined to be 1.12% and 0.24%,
respectively.

25-Desacetyl rifapentine D8 (stock solution)

Stock solution stability for 25-desacetyl rifapentine
D8 was demonstrated for a period of 07 hours and 15 minutes
in ice bath. % Change was found to be —0.19%.

25-Desacetyl rifapentine D8 (spiking solution)
Spiking solution stability for 25-desacetyl rifapentine

D8 was demonstrated for a period of 07 hours and 03 minutes in
ice bath. % Change was determined to be —0.92%.

Long-term stability in solution
Rifapentine
Stock solution

Long-term stability at the ULOQ and LLOQ levels
was demonstrated for 13 days, 21 hours, and 58 minutes
at 2°C—8°C. The % change was —1.48% and 0.94%,
respectively.

Spiking solution: Long-term stability at ULOQ
and LLOQ levels was demonstrated for the same period and
conditions. The % change was —1.31% and 2.50%, respectively.

Rifapentine D9

Stock solution: Long-term stability was demonstrated
for the same period and conditions. The % change was found
to be —0.44%.

Spiking solution
Long-term stability was demonstrated for the same
period and conditions. The % change was found to be 2.27%.

25-Desacetyl rifapentine

Stock solution: Long-term stability at ULOQ
and LLOQ levels was demonstrated for the same period
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and conditions. The % change was 1.81% and —4.06%,
respectively.

Spiking solution: Long-term stability at ULOQ
and LLOQ levels was demonstrated for the same period and
conditions. The % change was —0.52% and 0.20%, respectively,

25-Desacetyl rifapentine D8

Stock solution: Long-term stability was demonstrated
for the same period and conditions. The % change was found
to be —1.48%.

Spiking  solution:  Long-term  stability = was
demonstrated for the same period and conditions. The % change
was found to be 5.31%.

Rifapentine & 25-Desacetyl rifapentine stability in biological
matrix

Bench top stability

% Accuracy for rifapentine at high and low-quality
control levels were 100% and 98.71%. % CV at HQC and
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LQC levels were 1.43% and 1.63% which fall within the
acceptance limit.

% Accuracy for 25-Desacetyl rifapentine at HQC
and LQC levels were 101.44% and 101.48%. % CV at
HQC and LQC levels were 3.86% and 6.16% which were
within the acceptance limit. Results are indicated in Table
3aandb.

Auto sampler stability

%Accuracy for rifapentine at HQC and LQC levels
were 97.94% and 96.62%, respectively. % CV at HQC and
LQC levels were 3.33% and 1.46%, respectively, which fall
under the acceptance limit.

% Accuracy for 25-Desacetyl rifapentine at HQC and
LQC levels were 97.93% and 100.69%, respectively. % CV
at HQC and LQC levels were 6.39% and 5.28%, respectively,
which were within the acceptance limit. Results are indicated in
Table 3 a and b.

Table 2. Recovery of rifapentine.

HQC MQC LQC
Extracted sample Un;:’::;zted Extracted sample Un;zy;tl;)zizted Extracted sample Un;z:;tlli)alzted
Mean 4022,804.8 5486,783.0 2463,235.5 3456,416.8 100,163.0 146,227.5
SD 191,440.14 84,333.66 61,488.63 54,086.28 4,174.93 2,659.15
% CV 4.76 1.54 2.50 1.56 4.17 1.82
% Recovery N/A 73.32 N/A 71.27 N/A 68.50

Table 3 (a). Stability data for rifapentine.

Validation Stability conditions HQC(% accuracy) LQC(% accuracy)

Bench top RT, 01 day and 06 hour 47 minutes 100.00 98.71
freeze-thaw V cycles, —20°C + 5°C 99.50 99.01

V cycles, —75°C + 5°C 101.03 99.84

Autosampler 5.0 °C £3.0°C, 03 Days 12 hours 28 minutes 97.94 96.62
Reinjection reproducibility 5.0°C + 3.0°C for 03 days and 01 hour 58 minutes 86.71 87.42
Dry extract 05 hours and 34 minutes at room temperature 99.69 96.91
Wet extract RT, 04 hours and 59 minutes 98.10 101.67
2°C-8°C, 03 days 12 hours 31 minutes 99.99 96.42

Table 3 (b). Stability data for 25-desacetyl rifapentine.

Validation Stability conditions HQC(% accuracy) LQC(% accuracy)
Bench top RT, 01 day and 06 hour 47 minutes 92.98 95.07
freeze-thaw V cycles, —20°C £ 5°C 106.82 99.60
V cycles, —75°C + 5°C 101.99 100.31
Autosampler 5.0°C +£3.0°C, — 03 Days 12 hours 28 minutes 97.93 100.81
Reinjection reproducibility 5.0°C + 3.0°C for 03 days and 01 hour 58 minutes 95.48 90.51
Dry extract 05 hours and 34 minutes at room temperature 100.20 94.36
Wet extract RT, 04 hours and 59 minutes 101.61 101.32
2°C-8°C, 03 days 12 hours 31 minutes 103.71 94.32
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Reinjection reproducibility

%Accuracy for rifapentine at HQC, MQC, and LQC
levels were 86.71%, 86.15%, and 87.42%, respectively. % CV
at high, median, and low-quality control levels were 3.31%,
0.85%, and 1.65%, respectively.

%Accuracy for 25-desacetyl rifapentine at HQC,
MQC, and LQC levels were 95.48%, 95.28%, and 90.51%,
respectively. % CV at high, median, and low-quality control
levels were 4.64%, 4.51%, and 5.40%, respectively, which were
within the acceptance limit. Results are indicated in Table 3 a
and b.

Dry extract stability

% Accuracy for rifapentine at HQC and LQC levels
were 99.69% and 96.91%, respectively. % CV at HQC and
LQC levels were 4.05% and 1.42%, respectively, which was in
the acceptance limit.

% Accuracy for 25-desacetyl rifapentine at HQC and
LQC levels were 100.20% and 94.36%, respectively. % CV
at HQC and LQC levels were 3.93% and 5.51%, respectively,
which were within the acceptance limit. Results are indicated in
Table 3 aand b.

Freeze—thaw stability

Freeze—thaw stability (-20°C = 5°C)

% Accuracy for rifapentine after five freeze, thaw
cycles at HQC and LQC levels at —20°C + 5°C were 99.50%
and 99.01%, respectively. % CV at HQC and LQC levels were
2.75% and 1.45%, respectively, which fall in the acceptance
limit.

% Accuracy for 25-desacetyl rifapentine after five
freeze-thaw cycles at HQC and LQC levels at —20°C + 5°C
were 106.82% and 100.31%, respectively. % CV at HQC and
LQC levels were 5.06% and 4.50%, respectively, which is in
the acceptance limit. Results are indicated in Table 3 a and b.

Freeze—thaw stability (-75°C = 10°C)

% Accuracy for rifapentine after 5 freeze thaw cycles
at HQC and LQC levels at —75°C + 10°C were 101.03%
and 99.84%, respectively. % CV at HQC and LQC levels
were 2.00% and 2.12%, respectively, which were within the
acceptance limit.

% Accuracy for 25-desacetyl rifapentine after 5 freeze
thaw cycles at HQC and LQC levels at =75°C + 10°C were
101.99% and 100.81%, respectively. % CV at HQC and LQC
levels were 6.01% and 5.79%, respectively, which were within
the acceptance limit. Results are indicated in Table 3 a and b.

Wet extract stability
At room temperature

% Accuracy for rifapentine at HQC and LQC levels at
RT was 98.10% and 101.67%, respectively. % CV at HQC and
LQC levels was 2.72% and 2.17%, respectively, which were
within the acceptance limit.

% Accuracy for 25-desacetyl rifapentine at HQC and
LQC level at 2°C—8°C was 103.71% and 94.32%, respectively,
and % CV at HQC and LQC level was 7.51% and 3.95,

respectively, were in the acceptance limit. Results are indicated
in Table 3 a and b.

At 2°C-8°C

% Accuracy for rifapentine at HQC and LQC levels
at RT was 99.99% and 96.42%, respectively, and % CV at high
and low QC levels was 1.56% and 1.32%, respectively, which
were in the acceptance limit.

% Accuracy for 25-desacetyl rifapentine at HQC and
LQC level at 2°C—8°C was 98.54% and 103.12%, respectively,
and % CV at HQC and LQC level was 5.65% and 6.49%,
respectively, which were within the acceptance limit. Results
are indicated in Table 3 a and b.

Stability of whole blood

% Change for rifapentine at HQC and LQC level at RT
were 0.00% and 1.90%, respectively. % Coefficient variations at
HQC and LQC levels were 1.49% and 3.26%, respectively, was
in the acceptance limit. % Change for 25-desacetyl rifapentine
at HQC and LQC level at RT were —2.09% and —3.57%,
respectively, % CV at HQC and LQC level were 2.29% and
2.33%, respectively, which were within the acceptance limit.

Batch determination
Rifapentine

For the high, median, and low QC samples, the
accuracy was 101.77%, 102.62%, and 98.14%, respectively,
all within the acceptance limits. The precision values for HQC,
MQC, and LQC quality control samples were 2.66%, 2.48%,
and 2.89%, respectively, all within the acceptance limit.

25-Desacetyl rifapentine

The accuracy for high, median, and low QC samples
was 101.06%, 103.04%, and 100.93%, respectively, all within
the acceptance limits. The precision for HQC, MQC, and
LQC quality control samples was 6.59%, 5.58%, and 5.56%,
respectively, all within the acceptance limit.

Application to bioequivalence study

The rifapentine and 25-desacetyl rifapentine,
analytical method was developed and validated. It was
effectively applied in a bioequivalence study. Approximately
1,110 plasma samples were analyzed from healthy, adult,
male subjects. They were administered a single oral dose
of rifapentine tablets, 150 mg manufactured by DelNova
Healthcare LLP, India, compared to Priftin (Rifapentine)
150 mg Tablet manufactured by Sanofi-Aventis U.S. LLC,
Bridgewater, NJ 08807, under fasting conditions. The study
included analysis of concentration-time profiles for both
rifapentine and 25-desacetyl rifapentine. It is depicted in
linear and semi-log plots as seen in Figure 20 a, b, ¢, and d.
The calculated 90% confidence intervals for the relative mean
Coe AUC , and AUC . - of the test and reference products
fell within the bioequivalency criterion of 80%—125%. The
Ln-transformed data are shown in Table 4. This led to the
conclusion that, following a single oral dose administration
in fasting conditions, healthy adult male subjects exhibited
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Figure 20(a). Linear plot of average plasma concentrations v/s time for Test product (T) and Reference product (R) in 18 healthy, adult, human male subjects under
fasting condition for analyte (Rifapentine ).
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Figure 20(b). Semi-log plot of average plasma concentrations v/s time for T and R in 18 healthy, adult, human male subjects under fasting condition for analyte
(Rifapentine ).
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Figure 20(c). Linear plot of average plasma concentrations v/s time for test product and rteference product in 18 healthy, adult, human male subjects under fasting
condition for metabolite (25-Desacetyl Rifapentine ).
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Figure 20 (d). Semi-log plot of the average plasma concentrations over time for the T and R in 18 adult male, healthy human participants during a fast for Metabolite

(25-Desacetyl Rifapentine ).
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Table 4. Geometric least squares mean, ratios, 90% confidence interval, ISCV% and power of analyte (rifapentine).

Geometric least square means

90% Confidence interval

PK Parameter T/R Ratio (%) ISCV (%) Power
Test (T) Reference (R) LCL UCL

C,.. (ng/ml) 18 3,353.60 3,393.71 98.82 83.14 117.45 30.35 69.12

AUC(0-t) (h*ng/ml) 18 70,221.03 66,989.56 104.82 89.41 122.90 27.86 75.39

AUC(0-inf) (h*ng/ml) 18 73,530.04 70,466.10 104.35 89.65 121.46 26.54 78.79

bioequivalence in response to 150 mg rifapentine tablets
from DelNova Healthcare LLP, India, and 150 mg Priftin
(Rifapentine) tablets from Sanofi-Aventis, U.S. LLC,
Bridgewater, NJ 08807.

DISCUSSION

The LC-MS-MS method that was used in the present
study has a number of benefits for measuring rifapentine in
human plasma. Our technique has a LLOQ of 50 ng/ml. Our
technique demonstrates excellent sensitivity, allowing for
accurate detection of rifapentine even at low concentrations.
Furthermore, the method boasts a short runtime of 8 minutes
per sample, making it efficient and appropriate for high-
throughput analysis of several clinical samples. We achieved
these results using conventional solvents, acetonitrile, and
water, as mobile phase, along with a standard C ; column.
This choice of materials enabled us to achieve the best
possible sensitivity, acceptable resolution, and sufficient
chromatographic separation of the analytes while maintaining
a rapid analysis time. The developed analytical technique for
rifapentine proved to be instrumental in the bioequivalence
investigation of rifapentine tablet formulations, requiring
the analysis of approximately 1,110 plasma samples. During
this investigation, we assessed several methods for preparing
samples, one of which is the liquid-liquid extraction (LLE)
approach was evaluated. Our findings indicate that the LLE
approach exhibited consistent and high recovery rates for the
analyte. Among the different testing solvents investigated for
the LLE process, we observed that the extraction efficiency was
highest using ethyl acetate. This highlights the effectiveness
of the LLE approach in extracting rifapentine from plasma
samples, ensuring reliable and accurate quantification in
the bioequivalence study. Overall, the present assessment
underscores the importance of selecting an appropriate
sample preparation technique to achieve optimal recovery and
reliability in analytical measurements, ultimately contributing
to the success of bioequivalence investigations for rifapentine
tablet formulations.

CONCLUSION

The combination of simplicity, speed, accuracy, and
reproducibility in our newly developed analytical method for
rifapentine makes it exceptionally well-suited for applications
like bioavailability and bioequivalence studies. With the ability
to efficiently and reliably analyze large nos. of samples, our
method can provide valuable insights into the pharmacokinetics
and bioequivalence of rifapentine formulations. This could
ultimately contribute to improved drug development and
patient care. Overall, our newly developed analytical method

for rifapentine offers simplicity, speed, accuracy, and
reproducibility, making it highly suitable for applications
such as bioavailability and bioequivalence studies where large
numbers of clinical samples need to be analyzed efficiently and
reliably.
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