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Abstract. This article is devoted to the validation of an analytical method for the determination of
iodide ions in various dosage forms using UV spectrophotometry. This method is an important part of
analytical chemistry and drug quality control systems, in which the sensitivity, specificity, and
reproducibility of the method are crucial. The relevance of the study is determined by the need for
accurate and reliable quantitative determination of iodide ions in pharmaceutical substances and finished
drug products. Validation was conducted in accordance with the requirements of the International Council
for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH Q2(R1)/Q2(R2)).
The aim of this study was to determine the validation characteristics of a method for the quantitative
determination of iodide ions in dosage forms using UV spectrophotometry. Results and discussion. The
following parameters were evaluated: specificity, linearity, working range, accuracy, repeatability, within-
laboratory precision, and solution stability. The working range was found to be from 20 to 240 mg/L, and
the correlation coefficient was 0.9998. The method demonstrated high sensitivity and compliance with
international requirements. Conclusion. The results obtained confirm the linearity of the method across the
studied range of iodide ion concentrations. High sensitivity and a high degree of linearity (R? = 0.9998)
were demonstrated. The developed method is suitable for its intended purpose and can be successfully
applied in the analysis of iodine-containing medicinal products. The method has practical significance for
pharmaceutical quality control systems.

Key words: iodide ions, UV spectrophotometry, method validation, ICH Q2, pharmaceutical
analysis.
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Introduction

In accordance with the requirements of international regulatory documents,
analytical methods used for the quality control of medicinal products are subject
to mandatory validation. The main requirements for the validation of analytical
procedures are set out in the International Council for Harmonisation (ICH
Q2(R1)/Q2(R2)) guideline, which defines parameters such as trueness, accuracy,
specificity, linearity, range, limit of detection, limit of quantification and
robustness of the method [1]. The validation of analytical methods is an essential
step in ensuring the reliability of analytical results and confirming the suitability
of the method for practical application in pharmaceutical quality control [2].

UV spectrophotometry is one of the most widely used analytical methods in
analytical and pharmaceutical chemistry. The method is characterised by high
sensitivity, ease of use, rapid analysis and relatively low equipment costs, making
it a convenient tool for routine quality control of medicinal products [3]. UV
spectrophotometric methods are widely used for the quantitative determination of
active substances and inorganic ions in various dosage forms [4].

lodide ions are widely used in pharmaceutical practice and are found in
various medicinal products, including ophthalmic solutions, antiseptics and other
dosage forms. Consequently, the development and validation of reliable
analytical methods for the quantitative determination of iodide ions is a pressing
task in pharmaceutical analysis.

Various methods for the determination of iodide ions have been described in
the literature, including titrimetric methods, ion chromatography, electrochemical
methods and spectrophotometric methods of analysis [5-7]. However, UV-
spectrophotometric methods remain attractive due to their high analytical
sensitivity, the availability of equipment and the possibility of rapid analysis [8—
10].

The UV spectrophotometry method is based on measuring the absorption of
ultraviolet (200-400 nm) and visible (400-800 nm) radiation by the molecules of
a substance. Quantitative determination is carried out in accordance with the
Beer-Lambert law, which establishes a linear relationship between the optical
density of the solution and the concentration of the substance being analysed.
Thanks to these characteristics, the method is widely used in the quality control of
medicinal products, the verification of the authenticity of preparations, and the
guantitative analysis of active substances.

The aim of this study is to validate an analytical method for determining the
concentration of iodide ions in various pharmaceutical formulations using UV
spectrophotometry in accordance with the requirements of the ICH international
guidelines.

During the validation, the following characteristics were investigated:
trueness, precision, repeatability, intra-laboratory accuracy, specificity, linearity,
working range and robustness of the method when analysing iodide ion solutions.
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Experimental section

Objects of Study

The objects of study included the iodide ion standard reference material
(SRM 9426-2009, Saint Petersburg, Russian Federation), the FS-1 medicinal
product after complete reduction of molecular iodine to iodide ions using
formaldehyde, purified water, a 0.05% dextrin solution, and a 1% formaldehyde
solution. These materials were used for validation of the analytical method and
for the assessment of specificity, linearity, accuracy, precision, and robustness.

Instrumentation and Analytical Conditions

Validation was performed using a Lambda-35 UV spectrophotometer
equipped with a diode-array detector. The analysis was carried out under the
following conditions:

- wavelength: 226 nm;

- quartz cuvettes with an optical path length of 10.0 mm.

The instrument was operated in accordance with the user manual and
standard operating procedure SOP-EQ-035 “Operation of the Lambda-35
Spectrophotometer” [11,12].

lodide ion standard reference material (SRM 9426-2009) was used as the
reference standard. Validation solutions were prepared within the concentration
range of 0-200 mg/L.

Validation Procedure

Method validation was performed in accordance with the standard operating
procedure SOP-GE-004 “Validation of Analytical Methods” [13] and the
requirements of ICH guideline Q2(R1)/Q2(R2) [1].

The following validation characteristics were evaluated: accuracy,
repeatability, intra-laboratory precision, specificity, linearity, working range, and
robustness.

For the validation study:

- a reference standard solution containing 200 mg/L of iodide ions was
prepared by diluting 5 mL of SRM 9426-2009 solution to 25 mL in a volumetric
flask according to the manufacturer's instructions;

- iodide ion validation solutions with concentrations of 2, 20, 50, 100, and
200 mg/L were prepared;

- the FS-1 medicinal product was subjected to complete reduction of
molecular iodine to iodide ions using formaldehyde;

- purified water, 0.05% dextrin solution, and 1% formaldehyde solution
were used as blank matrices;

- the absorbance of the 200 mg/L reference standard solution and validation
solutions was measured in ten replicates by different analysts on different days;

- the absorbance of the FS-1 medicinal product and blank matrices was
measured in triplicate;

- mean values and standard deviations were calculated,;
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- the working range of the analytical method was established based on the
validation results.

Results and Discussion

Accuracy

The “accuracy” parameter of the analytical method was determined by
measuring the optical density of a standard solution with a concentration of 200
ppm of iodide ions. The concentration was calculated based on the measured
optical density using the specific optical density, which is the tangent of the slope
of the calibration line in the concentration range of 2-200 ppm.

The acceptance criterion for the “accuracy” parameter was a deviation of the
calculated concentration from the true value not exceeding £ 3 % for a
concentration of 200 mg/I.

Table 1 — Accuracy assessment results

Concentration C, mg/I

200.1665

200.0588

200.1175

200.1273

200.284

200.1371

200.0784

200.0196

200.2742

— z

200.2547

Average value 200.1518

True value 200.00

Accuracy 0.1518 (0.076%)

The data presented in Table 1 show that the systematic error of the method is
0.1518 mg/l or 0.076 %. The results obtained satisfy the established acceptance
criteria, as they fall within the limits specified in validation plan VP-PCM-015 "
Determination of iodide ions in various dosage forms wusing UV
spectrophotometry” [14].

Repeatability

The “repeatability” parameter was determined in a similar manner by
measuring a solution of iodide ions (GSO) at a concentration of 200 mg/I ten
times. To assess repeatability, optical density data obtained for validation
solutions with concentrations of 20, 50, 100 and 200 ppm of iodide ions were
used. The concentration of iodide ions was calculated automatically using UV
WinLab software, version 5.1.4 (Perkin Elmer, 2004). The mean value and
standard deviation for individual determinations were calculated using the
validated Excel spreadsheet CS-PCM-002 or according to formula (1):
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— x)Z

CKO = (n 1)

||'M 3

where: Xi — individual measurement;
X — mean value;
n —sample size.

In accordance with the requirements of the verification methodology and
ICH Q2 (R1) (CPMP/ICH/381/95), the acceptability criterion for repeatability is
characterised by a standard deviation value, which must not exceed +3 %. The
results of the determination of the ‘repeatability’ parameter are given in Table 2.

Table 2 — Results of the repeatability assessment

No. 20.0 ppm 50.0 ppm 100.0 ppm 200.0 ppm
1 0.2212 0.5109 1.0385 2.0437
2 0.2218 0.5111 1.0388 2.0426
3 0.2221 0.5111 1.0391 2.0432
4 0.2222 0.511 1.0393 2.0433
5 0.2222 0.5111 1.0395 2.0449
6 0.2223 0.5111 1.0397 2.0434
7 0.2224 0.511 1.0396 2.0428
8 0.2223 0.511 1.0398 2.0422
9 0.2224 0.5111 1.0398 2.0448
10 0.2224 0.5112 1.0396 2.0446
Average value 0.2221 0.5111 1.0394 2.0436
Standard
deviation 0.0004 (0.18%) 0.0001 (0.02%) 0.0004 (0.04%) 0.0009 (0.04%)

As can be seen from the data in Table 2, the standard deviation values for all
concentrations studied are significantly lower than the established acceptability
criterion. Thus, the method demonstrates high repeatability and complies with the
requirements of validation plan VP-PCM-015 “Determination of iodide ions in
various dosage forms using UV spectrophotometry”.

Intra-laboratory precision

The “intra-laboratory precision” parameter was determined in a manner
similar to the “repeatability” parameter; however, the measurements were carried
out on a different day by a different operator using UV WinLab software version
5.1.4 (Perkin Elmer, 2004).

The acceptance criteria were based on the standard deviation (SD) of optical
density, which should not exceed +4%.

The results of the “intra-laboratory precision” assessment are shown in Table
3.
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Table 3 — Results of the intra-laboratory precision assessment

No. 20.0 ppm 50.0 ppm 100.0 ppm 200.0 ppm
1 0.2087 0.5278 1.0496 2.0533

2 0.2087 0.5275 1.0499 2.0539

3 0.2085 0.5274 1.0497 2.0525
4 0.2038 0.5276 1.0495 2.0529

5 0.2039 0.5277 1.0492 2.0524

6 0.204 0.5276 1.0493 2.0518

7 0.2042 0.5277 1.0491 2.0536

8 0.2042 0.5276 1.0491 2.0513

9 0.2043 0.5273 1.0488 2.0532
10 0.2042 0.5274 1.0491 2.0515
Average value 0.2055 0.5276 1.0493 2.0526
Standard Deviation 0.0022 (1.07%) | 0.0002 (0.04%) | 0.0003(0.03%) | 0.0009 (0.04%)

The data in Table 3 show that the obtained standard deviation values fall
within the established acceptability criteria. Consequently, the method
demonstrates satisfactory intra-laboratory precision

The joint statistical analysis of the measurement results obtained by two
operators on different days is presented in Table 4.

Table 4 — Precision assessment results over two days

Parameter 20.0 ppm 50.0 ppm 100.0 ppm 200.0 ppm
Average value 0.2147 0.5193 1.0443 2.0481
Standard deviation 4.0% 1.6% 0.5% 0.2%

The obtained results show that the acceptance criteria for the intralaboratory
precision parameters are met for all the concentrations studied.

Specificity

The “specificity” parameter was determined by analysing in three replicates
of purified water, a 0.05% dextrin solution, a 1% formaldehyde solution, and an
FS-1 solution after complete reduction of elemental iodine to iodide ions by
formaldehyde in an alkaline medium.

Acceptance criteria:

1. The optical density of purified water, the dextrin solution and the
formaldehyde solution at a wavelength of 226 nm must be less than 0.02 units of
optical density.

2. The concentration of total iodine in the FS-1 solution must not differ
from the specified value by more than +10%.

The results of the specificity determination are presented in Table 5.
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Table 5 — Optical density of various matrices and the FS-1 solution at 226 nm

No. Water FS-1 Dextrin Formaldehyde
1 0.0006 0.9520 0.005 0.000
2 0.0007 0.9519 0.005 0.000
3 0.0008 0.9515 0.006 0.000
Average Value 0.0007 0.9518 0.0053 0.000
Standard Deviation 0.0001 0.0003 0.0006 0.000

As can be seen from Table 5, the optical density values of purified water, a
0.05% dextrin solution and a 1% formaldehyde solution are 0.0007, 0.0053 and
0.000 respectively, which is significantly lower than the established criterion
(0.02). Consequently, there is no influence of matrix components on the
measurement results.

According to the specifications, the FS-1 solution contains 8.2 g/l of iodine
and 12.1 g/l of potassium iodide. A concentration of 12.1 g/l of potassium iodide
corresponds to 9.26 g/l of iodide ions (12.1 x 127/166). After complete reduction
of elemental iodine to iodide ions, the total concentration of iodide ions in the FS-
1 solution is 17.46 g/l.

The FS-1 sample under investigation was diluted 200-fold (0.5 ml to 100
ml). Thus, the calculated concentration of iodide ions in the analysed solution is
0.0873 g/l or 87.3 mg/l.

The measured optical density of the sample solution was 0.9518, which
corresponds to an iodide ion concentration of 93.2 mg/l, calculated from the
calibration curve (0.9518/0.01021). The difference between the calculated and
experimental values does not exceed 10%, which satisfies the established
acceptability criterion. Thus, the results obtained confirm the specificity of the
developed method.

Linearity

To assess the “linearity” parameter, data obtained from the repeatability
study (Table 2) were used, as well as the results of measurements of a standard
solution with a concentration of 2 mg/l and purified water. The experimental data
were processed and the calibration curve plotted using Origin software.

Based on the data obtained, the parameters of the linear equation and the
correlation coefficient were calculated. The tangent of the slope of the calibration
line corresponds to the specific optical density of the compound under
investigation.

Acceptance criterion: the correlation coefficient (R) must be greater than
0.99. The optical density values used to assess linearity are given in Tables 2 and
6.
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Table 6 — Optical density measurement results for linearity assessment (concentrations of 2 and 0 ppm)

No. Solution with a concentration of Purified water
2mg/l

0.0161 0.0006
0.0163 0.0007
0.0164 0.0008
0.0166
0.0165
0.0166
0.0168
0.0167
0.0168
10 0.0171
Average value 0.0166 0.0007
SD 0.0003 (1.7%) 0.0001

OO N| OO W|IN(F

Using Origin software, a graph was plotted showing the dependence of
optical density on the concentration of iodide ions in the range 0-200 ppm (Figure
1).

—O— Absorbance
— Linear Fit of Absorbance

Absorbance (units)

T T
0 100 200
Concentration (ppm)

Figure 1 — Dependence of optical density on the concentration of iodide ions
in the range 0-200 ppm
The calculated parameters of the linear equation are as follows:

Y =a+bx
where: a = 0.0061 — the y-intercept;
b =0.0102 — the tangent of the slope of the calibration line.

The correlation coefficient is R = 0.99983, which exceeds the established

acceptability criterion. Thus, the results obtained confirm the linearity of the
method across the entire concentration range studied.
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Working range

The “operating range” parameter was determined based on linearity data
within the experimentally verified concentration range of 0-200 ppm. The
permissible range extension is 20%.

Acceptability criterion: the error in determining optical density within the
working range must not exceed +5%.

The results used to determine the working range are presented in Tables 2, 3
and 6.

The baseline noise when measuring purified water is approximately 0.0006
units of optical density. Theoretically, the limit of quantification can start at a
level of 0.006 optical density units. However, the optical density of a 0.05%
dextrin solution at a wavelength of 226 nm is 0.006 units, which makes an
additional contribution to the signal of the solutions being analysed.

At a concentration of 2 ppm, the optical density of the solution is
approximately 0.017, which leads to a relative error exceeding 30%. At the same
time, for a solution with a concentration of 20 ppm, the optical density is
approximately 0.205 and the error contribution of 0.006 corresponds toncentration
of iodide ions in various dosage forms using UV spectrophotometry.

Robustness

The “robustness” parameter was assessed by measuring the concentration of
the same solutions after storage under ambient conditions for 24 hours. The
measurements were carried out by a different operator using a different cuvette.
The data presented in Tables 2 and 3 were used for the analysis.

Acceptance criterion: the difference between the mean optical density values
within the working range, obtained on different days by different operators, must
not exceed 4%. The results obtained are presented in Table 7.

Table 7 — Optical density data extracted from Tables 2 and 3

Parameter 20 ppm 50 ppm 100 ppm 200 ppm
Average value (day 1) 0.2221 05111 1.0394 2.0436
Standard deviation 0.0004 0.0001 0.0004 0.0009
Average value (day 2) 0.2055 0.5276 1.0493 2.0526
Standard deviation 0.0022 0.0002 0.0003 0.0009
Difference 0.0166 0.0165 0.0099 0.0090
Difference, % 7.5 3.1 0.9 0.4

The data in Table 7 show that the acceptability criterion is met for the range
50-200 mg/l. The differences in mean values for solutions with concentrations of
50, 100 and 200 mg/l are 3.1%, 0.9% and 0.4% respectively.

For the solution with a concentration of 20 mg/l, the difference is 7.5%,
which exceeds the established criterion. This indicates that diluted solutions are
less stable; consequently, it is recommended that they be analysed on the day of
preparation. The summarised results of the validation are presented in Table 8.
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Table 8 — Results of the validation of the method for determining the concentration of iodide ions in
various dosage forms using UV spectrophotometry

Parameter 20 ppm 50 ppm 100 ppm 200 ppm
Accuracy, % - - - 0.08
Repeatability, % 0.18 0.02 0.04 0.04
Intra-laboratory precision, % 4.0 16 0.5 02
Linearity R =0.9998

Operating range 20-240 ppm

Stability Stable

Specificity Specific

The results of the validation are presented in detail in the validation report
VR-PCM-015 [15], as well as in papers devoted to the practical aspects of
analytical method validation [16-17]. This article examines the key parameters of
analytical method validation: accuracy, repeatability, intra-laboratory precision,
linearity, working range, specificity and robustness. The results obtained confirm
the practical applicability of the developed method.

The method developed and validated is successfully used for the quantitative
determination of iodide ions in medicinal substances and preparations developed
at the Scientific Centre.

Conclusion

During the study, the analytical method TP-SA-015 ‘Determination of the
concentration of iodide ions in various dosage forms by UV spectrophotometry’
[18], in accordance with the requirements of the international ICH
Q2(R1)/Q2(R2) guideline and the company’s internal standard operating
procedures.

The results obtained showed that the developed method possesses the
necessary Vvalidation characteristics and meets the established acceptability
criteria. The method demonstrates high accuracy and reproducibility of results, as
confirmed by low standard deviation values in the assessment of repeatability and
intra-laboratory precision. It has been shown that the method exhibits a high
degree of linearity within the concentration range under investigation, with a
correlation coefficient of R? = 0.9998.

It has been established that the working range of the method lies within the
interval 20-240 mg/L, which ensures the possibility of reliable quantitative
determination of iodide ions in the analysed samples. The studies conducted also
confirmed the specificity of the method with respect to the matrix components of
dosage forms and its resistance to changes in analytical conditions.

The results obtained confirm the suitability of the UV spectrophotometry
method for the quantitative determination of iodide ions in drug substances and
finished medicinal products. The developed and validated method can be
recommended for use in the quality control system for iodine-containing
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medicinal products, as well as in the analytical practice of pharmaceutical
laboratories.
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BAIMJALUA METOAUKHU ONIPEJEJEHUA KOHUEHTPAIUA HOJAUJ UOHOB B
PA3HBIX TEKAPCTBEHHBIX ®OPMAX METOJOM Y®-CHEKTPO®OTOMETPUU

P.A. Kaporcayoaesa™, C. Typeanobaii, K. 1. Tazanos, 3.C. Awiumxanosa,
I'.K. bauzaunosa, A.P. Kypmananuesa

AO Hayunwiii yenmp npomogoungexyuonnsix npenapamog, Anmamol, Kazaxcman

Pe3rome. CTaThsi TOCBSIICHA BATHOALMN AHATATHYCCKOW METONWKH OIPEACICHUS HOIWA HOHOB B
Pa3INYHBIX JIEKapCTBEHHBIX (Gopmax meromom Y D-cnekrpodoromerpun. JJaHHOE HATIPABICHHE SBISCTCS
Ba)KHOH 4YacThIO AHATMTHYECKOH XUMHHM M CHCTEMbI KOHTpPOJS Ka4yecTBa JIGKAPCTBCHHBIX CPEICTB, B
KOTOpO#l 4yBCTBUTEIBHOCTD, CHCHU(PHUYHOCTH W BOCIPOHM3BOAMMOCTH METO/A HMEIOT peIIafomiee
3Ha4YeHHE. AKTYaJbHOCTh HCCJICIOBAHHS OOYCIOBICHA HEOOXOOUMOCTBIO TOYHOTO M JOCTOBEPHOTO
KOJIMYECTBEHHOTO OIPE/CICHHsI HOIUI-HOHOB B CYOCTAHIMAX M TOTOBBIX JICKAPCTBEHHBIX IMperapaTax.
Bamumanus npoBoamiiack B cooTBeTCTBHU ¢ TpeGosanmsmu International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for Human Use (ICH Q2(R1)/Q2(R2)). Ilenvio pabomwi
SIBISUIOCH  ONPENCTICHHE BATHIALMOHHBIX XapAaKTEPHUCTUK METOMMKH KOJHYCCTBEHHOTO OIPEACICHHS
HOJMJI-MOHOB B JIEKapCTBEHHbIX (opmax wMeronom YD-cnekrpodoromerpun. Pesyavmamor u
obcydcoenue. B xome wuccnenoBaHMS ObUIM OLICHEHBI CJICAYIOIIME MapaMeTphbl: CHeHH(DUIHOCTD,
JMHEHHOCT, PabouYMil [HANa3oH, MPaBUIBHOCTH, MOBTOPSIEMOCT, BHYTPHIA0OpATOpHAsS TOYHOCTH U
cTaOMIIBHOCTH PacTBOPOB. YCTaHOBIICHO, YTO paboumit quanasoH - oT 20 no 240 mr/a, ko3¢ ¢uuueHT
koppemsimuu - 0,9998. Meron mNpoIeMOHCTPHUPOBAT BBICOKYIO YyBCTBHTEIBFHOCTH M COOTBETCTBHE
MEXIyHApOIHBIM TpeOoBaHmsaM. 3axmiouenue. TIoMydeHHBIE Pe3yIbTaThl IMOIATBEPXKIAIOT JIHHEHHOCTD
METOAWKHA B  HCCIACAYEeMOM [Mana3OHe KOHICHTpAUMid  HOAWA-HOHOB. JIOKa3aHbl — BBICOKAs
4yBCTBUTEIBHOCTh METONA M BBICOKas cTereHb juHeitnoctn (R? = 0.9998). PaspaGoTanHas MeToqMKa
COOTBETCTBYET CBOEMY HA3HAYCHHIO M MOXKET YCICHIHO MPUMEHSATHCS TPH aHAIN3€ HOJCOCPIKAIINX
JIEKApCTBEHHBIX MPEMapaToB. MeTox MMeeT MPaKTHYECKY0 3HAYMMOCTD [UTSI CHCTEMBI KOHTPOJIS KauecTBa
(bapMareBTHYECKO POTYKIHH.

KmioueBble ciaoBa: wuoaux uoHsl, Y®-cmexrpodoromerpus, Merox Bammpamumu, ICH Q2
(hapmarieBTHYCCKHUIT aHATIH3.

Kapicaybaesa Po3za Ackaposna Kanouoam mexuuyeckux nayx
Typzanoan Ceiimorcan PhD
Tazanos Kacyp Hopazumoguu Mazucmp mexnuueckux Hayx

Awumxanosa 3aypewt Caitoaxmemogna Cmapuwuii nayunblti compyOHUK

bauzaunoea I'vnuam Kyanbexosna Cmapuwuil nay4nwviti compyoHux

Kypmananuesa Acenv Paxumosna Mazucmp mexnuueckux Hayx
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I9PTYPJII JOPLJIIIK ®OPMAJIAPJATFBI HOAUJ UOHJAPBIHBIH KOHUEHTPALUSACBIH
YO-CIIEKTPO®OTOMETPUA SAICIMEH AHBIKTAY 9/IICTEMECIH BAJIMJALUSJIAY

P.A. Kaporcayoaesa™, C. Typzanoai, K. Tazanos, 3.C. Awuumxanosa,
I'.K. bauzcaunosa, A.P. Kypmananuesa

HUnpexyusza xapewi npenapammap oiivimu opmansiest AK, Anmamet, Kazaxcman

Tyiiingeme. Makanana opTypii Jopinik ¢opManapiarkl HOAU HOHAAPBIHBIH MOIIICPIH YIbTPaKYJITiH
crekrpoporomerpus (Y D-cnektpooTomeTpusi) omiCiMEH aHBIKTAyFa AapHAJIFaH aHATUTHKAJIBIK
O/liCTeMeHI Banuaalusiiay Moceseiepl KapacThipbUIFaH. Byl OarblT aHAIUTHUKANBIK XUMHUSHBIH JKOHE
JIOpUTIK 3aTTap/blH caracklH OakpLIay >KYHeCiHiH MaHbI3/bl Oeiiri 0okl TaObUIAaZbI, MYHJA OIICTIH
Ce3IMTAJIIBIFI, CHEUU(UKAIBIFGl JKOHE KAWTANaHFBILTHIFG LICHIYINI POJ aTKapajabl. 3epTTeyIiH
©3CKTUIIN CyOCTaHIMSIIAD MEH MailblH JOPLTIK MpermaparTapaarbl HOAWA HOHIAPBIH 07 Opi CEeHIMIi
CaHIbIK aHBIKTAY/bIH KaXeTTiLliriMeH HerizmenreH. Bamumauus sxymbictapsl International Council for
Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH Q2(R1)/Q2(R2))
TananTapblHa COUKeC KYPri3iini. 3epmmeyodin maxcamol — NApidik hopmaizapaarbl HOIUI HOHAAPBIH Y O-
creKTpo(OTOMETPHSL 9JICI apKbUIbI CAHJBIK aHBIKTAy OAICTEMECIHIH BalWAALMSIIBIK CHUIIaTTaMallapbiH
aHblKTay. Homudicenep owcone mankvinay. 3epTrey OapbiChiHIA Keneci mnapaMerpiiep OarajlaH[bl:
cHeU(UKAIBIK, ChI3BIKTBUIBIK, XYMBIC JHAIla30HbI, IYPBICTHIK, KaiTalaHFBIITHIK, 3epTXaHAIMILIIK
JOJIK, CAaHIBIK AHBIKTAY ILIEri jKOHE epITIHIUICPIIH TYpPaKThUIBIFBL. AHBIKTAy HOTHIXKECIHIE CaHJIBIK
aHpIKTay mieri 20 Mr/m KypalTbiHBL, KyMbIC Auana3oHbl 20—-240 Mr/in apaibiFblHIA €KeHi, KOPPEesLus
koddummenti 0,9998-re TeH eKeHi aHBIKTAABL. OMIC XOFapbl CE3IMTAIIBIKTHL (2,6 MI/I) >KoHE
XaJbIKapaJbIK TalalTapra COMKECTIMH KepcerTTi. Kopbimuinobl. AJBIHFAH HOTIIKENEP 3epPTTEIreH
KOHLICHTpALMsIap JIMANa3OHbIHIA HOMUJ HOHIAPbl YIIIH OMICTEMEHIH CBI3BIKTBUIBIFBIH pPacTal/ibl.
OJIICTIH KOFapbl CE3IMTA/IBIFbI JKOHE JKOFaphbl CBI3BIKTHUIBIK Jopexeci (R? = 0,9998) nonenpenmi.
O3ipJIeHIeH dJIiCTEME 63 MaKCaTblHa TOJIBIK COMKEC KeJe/i jKoHEe MO KYpaMJibl JISPUIiK MpenapaTTapibl
Tanjay/a THIMAI KOJIAHBUTybl MYMKiH. byn oxmic (apMaueBTHKaNbIK OHIMIEPIiH camachlH Oakpuiay
JKYHeci YIIiH NPaKTHKAIIBIK MaHbI3Fa Ue.

Tyiiin ce3mep: #Homun wongapel, Y®-cnekrpodoromerpus, omic Bammmanmsicel, ICH  Q2,
(apMaleBTHKAIIBIK, Talay
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