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VALIDATION OF ANALYTICAL METHOD FOR DETERMINATION
OF FUROSEMIDE IN EXTEMPORANEOUS SYRUP

Introduction. Extreme syrups can be manufactured using substances or ready medicinal drugs as the active
pharmaceutical ingredient. There is a necessity in the development and validation of analytical methods that can
be used for quality control of pharmaceutical manufacturing of syrups containing furosemide.

The aim of the study — to develop and validate assay method for furosemide in extemporaneous syrups
prepared from both pure substance and finished products.

Research Methods. For proposed UV spectrophotometric assay method the conditions of analysis, sample
preparation and validation characteristics were defined. Suspensions of substance and crushed commercial tablets
were dissolved in 0.1 M sodium hydroxide solution and evaluated spectrophotometrically in ultraviolet region of light
at a wavelength 271 nm using method of specific absorbance.

Results and Discussion. Samples comply with the Beer-Lambert Bouguer law within the concentration range
of 8x10%-1.2x10° mg/ml with correlation coefficients 20.9981. The uncertainty of the methods was well within the
critical value of the error (0.72 %<max4, ) for both samples of syrup containing pure substance and commercial
tablets. Recovery studies for furosemide in syrup samples of substance and crushed commercial tablets yielded
99.92+0.54 % and 99.14+0.16 % respectively. Assay limit of 10 % by the validation parameters: specificity, linearity,
precision, accuracy within the range of 80-120 % of the nominal contents was met by all compounded preparations.

Conclusions. The results of validation proved that this method can be reproduced correctly and is suitable for
use in pharmaceutical analysis. Adoption of this method is planned in evaluating uniformity of content and, in

combination of other methods, ascertain chemical stability studying of compounded furosemide syrups.

KEY WORDS: furosemide; extemporaneous preparation; UV spectrophotometry; validation of analytical
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INTRODUCTION. Stability of extemporaneous
preparations has been of interest to compounding
pharmacists since the use of finished products
(tablets, capsules, injections) as a direct source of
active pharmaceutical ingredients. Excipients of
these finished products do not only alter the micro-
bial stability of the compounded preparations but
may cause non-uniform distribution and also degra-
dation of the active component of interest, leading
to actual loss in the claimed quantity of labelled
dose. Verified assay method is pertinent to ascertain
the uniformity of a compounded formulation [1-7].

The British, European, Indian and Japanese
pharmacopoeias recommend titrimetry for pure
pharmaceutical substance and the UV-spectro-
photometric assay methods for tablet and injection
dosage forms. Taking into consideration that
compounded syrups can be prepared using pure
pharmaceutical substances or manufactured pro-
ducts (such as tablets, capsules etc) as active
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pharmaceutical ingredient [8—11], there is need to
validate potential analytical methods that could be
used for compounded syrups.

The purpose of our work is to validate an
ultraviolet spectroscopic method for determining
furosemide in such extemporaneous syrups.

RESEARCH METHODS. For our research we
took two syrups, their composition is given below:
Composition Syrup 1~ Composition Syrup 2
Furosemide 0.5 g Furosemide ex tab 0.5 g
Syrup USP 100 ml Syrup USP 100 ml

Furosemide substance from Ipca Laboratories
Ltd. India (certificate of analysis batch 5074HRII),
furosemide tablets 40 mg (Arterium batch 118840,
Ukraine), furosemide tablets 40 mg (Sanofi batch
114402, Ukraine) and Sucrose (pharmaceutical
grade). Simple syrup (85 % wi/v) United States
Pharmacopoeia (USP) was compounded according
to instructions for its preparation [12, 13]. Class A
Volumetric glassware, filter paper (FILTRAK® Acido
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Hydrochlorico Extraca), UV-spectrophotometer
(Thermoscientific Evolution 60S) with 10 mm quartz
cells, mortar, pestle, analytical balance (AXIS,
Poland ALN220). All reagents and solvents meet
and were prepared in accordance with the
requirements of The State Pharmacopoeia of
Ukraine (SPU) which also agrees with the European
Pharmacopoeia [14].

Compounding technology of Syrup: levigate
accurately weighed 500 mg of furosemide substance
(or equivalent quantity of powdered tablet mass)
with a small portion of syrup to form a paste. Add
syrup gradually with stirring to form a homogenous
mixture. Fill the mixture with the same base up to
100 ml to form a 5 mg/ml suspension.

Method: Weigh quantity of 5 mg/ml compounded
suspension, equivalent to 50 mg of furosemide, on
an analytical balance. Transfer the suspension into
a 100 mlvolumetric flask, add 10 ml of 0.1 M sodium
hydroxide, shake and allow standing for 20 minutes.
Dilute with the same solvent to 100 ml. Dilute 2 ml
of the obtained solution to 100 mlwith 0.1 M sodium
hydroxide. Measure the absorbance at 271 nm
using 0.1 M sodium hydroxide as the compensation
solution.

Calculate the content of C H,,CN,O.S taking
580 as the value of A (1 %, 1 cm) as the maximum
at 271 nm using the formula:

A v,
X (%)= 7——*DxCsx100; D=—2,

nom m,

where A — obslerved absorbance,
Aom Aram =A%xﬂ. 001) — specific 0.01 g/L

50|uti6°ﬁ,

D — dilution of analysed sample,

C. — final concentration (mg/ml) of analysed
solution,

m,— mass of analyte.

RESULTS AND DISCUSSION. The validation
criteria for tolerance content +10 % were defined
according to the requirements of SPU and the work
on development and validation of quality assurance
methods for compounded preparations [15]: range
80-120 %, permitted deviation in content (B, %)
+10 %, critical value of the error (maxA,_,%) 3.2 %,
maximum systematic error (__ ,%) 1.02 %, coef-
ficient of determination (R?) 0.9924 , y-intercept on
the calibration graph (a, %) 4.7 %, uncertainty of
absorbance (3, ,%) 2.43 %.

During method development 0.1 M sodium
hydroxide was selected as solvent, based on
pharmacopoeial recommendations [8-11] on
furosemide’s solubility.

In the prognosis of the analytical method un-
certainty, the maximum permissible errors during
operations associated with use of glassware [14]

and value of uncertainty in final analytical operation,
A, ,(0.49) [15] were taken into consideration. The
uncertainty of the method was found to be 0.72 %,
which falls within specified limits A, <maxA, .

Specificity: Fig. 1 shows that neither sucrose
nor the excipients in tablet significantly interfered
with the result from spectrophotometric determination
of furosemide.

Also, a correspondence in peaks at wavelength
271 nm for both substance and tablets is seen, thus,
the method is specific for furosemide. The influence
of placebo (only syrup) was taken by repeating the
procedure in the section method with just the
dispersion vehicle. Its influence was calculated with
the formula:

"a'b\.' i
Ooise= A =
rom

=100 %,

where its absorbance, A, ,=0.001; A_=0.580.

Contribution of the placebo to the total absor-
bance of the analyte is 0.17 %. Its influence is within
the limits of the criteria (<5 __ =1.7%, <5, =2.43).

The maximum uncertainty of absorbance for

our preparations was calculated using the formula:
= 100=0A  _ 100=0.01

Oats =V 2% =V gsp 2B

where AA — tolerance for absorbance, +0.01
[9].

Linearity and range. The absorbance samples
was measured at a concentration range of 8x10°—
1.2x102 mg/ml, corresponding to 80—120 % nominal
concentration of furosemide. The values in the
linearity graphs were converted to nominal coor-
dinates [15]. The linear graphs below show their
corresponding linear dependence. The regression
line equations obtained Y=1.04-X-3.99 and
Y=0.96-X+3.42 for substance and tablets respec-
tively suspended in syrup (Fig. 2, Table 1), in
conformity with Beer-Lambert's law. The coefficients
of determination were =0.9981 for all samples.

Accuracy of the method (Table 1) was
ascertained at 5 levels with 3 repetitions at each
level. Quantity equivalent to 80 %, 90 %, 100 %,
110 % and 120 % was added to samples. The mean
percentage recoveries of the substances as against
theoretical values ranged between 98.41 to
101.20 % for furosemide substance and 98.20 to
99.68 % for furosemide tablet in syrup. The
systematic errors (substance in syrup — 0.08 %,
tablets in syrup — 0.86 %) indicate the accuracy of
the method.

Precision: The absorbance of 10 pg/ml solutions
from commercial tablets in syrup for two brands
were observed at different times of the day (intraday)
and on different days (interday) by different analysts
(Table 2). The cumulative relative standard deviation
(RSD, %), which is a measure of precision, was
0.73. The method was found to be precise.

a
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Fig. 1. UV Spectrum for furosemide substance, tablets and placebo (sucrose).
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Fig. 2. Linearity curve for furosemide in syrup samples in normalized coordinates.

Table 1 — Validation characteristics of the method for quantitative determination

of furosemide in compounded preparations

Validation parameters | Substance in syrup | Tablets in syrup
Accuracy and precision

Z, % 99.92 99.14

S, % 0.99 0.54

A, % 1.74 0.95

0, % 0.08 0.86

Linearity

b 1.04 0.96
S, 0.0134 0.0055
a -3.99 3.42
S, 1.3501 0.5546
S, 0.73 0.30
r 0.9989 0.9998

Robustness. Deliberate variations in wavelength
and extraction time were made to show the reliability
of the method. Syrups containing 50 mg of
furosemide was shaken with 10 ml 0.1 M sodium
hydroxide and were allowed to stand for 20, 40 and
60 minutes before further sample preparation
procedures. The method was found to be robust
(Table 3).

Stability of analytical solutions of observed and
found to be stable for 1 hour (Table 4). Time zero
minute is counted from the moment the final dilution

is made. There was no significant change in pH or
absorbance.

Metrological characteristics of the method do
not exceed the critical value of the error (3.2 %) and
are characterized by qualitative analytical indicators.
This method can be correctly reproduced in the
laboratory.

CONCLUSIONS. A non-derivative UV-spec-
trophotometric method has been developed and
validated for content determination of furosemide
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Table 2 — Repeatability and reproducibility of the method

Zi, %
No. of a sample Arterium batch 118840 Sanofi batch 114402

1 100.00 100.34

2 100.12 100.34

3 99.83 100.05

4 99.83 100.52

5 100.17 100.17

6 100.00 100.12

7 100.00 100.17

8 99.81 99.84

9 99.74 100.17

10 99.77 99.83

11 99.65 99.98

12 99.65 99.98

13 99.67 99.46

14 99.62 100.00

15 99.82 99.83

Mean (Z, %) 99.84 100.05
Zimra’ % 9995

S, % 0.17 | 0.26
Sb, % 0.43
intra’ % 0.73
Note. Z, . —cumulative mean, S, — standard deviation, SD, — relative standard deviation, A, , — relative confidence interval
(95 %).

Table 3 — Study of robustness for the method

Parameter — Absqr bance -
Minimum Optimum Maximum
Variation in wavelength 270 nm 271 nm 272 nm
0.579 0.580 0.577
Variation in extraction time (20 min) 0.579 0.580 0.580
Table 4 — Absorbance stability of analytical solutions
Brand 0 15Per|od og%tudy, mlr;s 60 mean |RSDt, % |At, % maxd,%
Arterium batch 0.580 0,579 0.580 0.580 0.579 | 0.5796 0.15 0.32 1.02
118840 0.581 0.581 0.579 0.579 0.579
0.581 0.580 0.580 0.579 0.577
0.5807 | 0.5800 | 0.5797 | 0.5793 | 0.5783
Brand 5 Foflod of study qr. mn =—1{ mean | RSDt, % | At % | max5%
Sanofi batch 0.582 0.580 0.581 0.579 0.580 | 0.5807 0.13 0.27 1.02
114402 0.582 0.581 0.581 0.581 0.580
0.581 0.581 0.581 0.581 0.579
0.5187 | 0.5807 | 0.5810 | 0.5803 | 0.5797

Note. At,% — confidence interval over the time period, maxd — maximum error.

in compounded syrups. The assay method meets
acceptance criteria for the assay limits by the
validation parameters: specificity, linearity, precision,
accuracy within the range of 80-120 % of the
nominal content. Based on the results of validation
studies, it has been substantiated and verified

experimentally that this method can give reliable
results, reproducible and be suitable for quality
control of furosemide. Adoption of this method is
planned in evaluating uniformity of content and, in
combination with other methods, to ascertain
chemical stability study of compounded furosemide
syrups.

==}

ISSN 2410-681X. MenuyHa Ta KiIiHiuHA XiMig. 2017. T. 19. Ne 2



LIST OF LITERATURE

1. Compounding in Nigeria / D. Alfred-Ugbenbo,
0. A. Zdoryk, V. A. Georgiyants [et al.] // Int. J. Pharm.
Compd. — 2016. — 20, Ne. 3. — P. 89-192

2. Banmes A. X. VI3yyeHne xmummyeckoli cTabuibHo-
CTW rNasHbIX kanenb uedasonnHa HaTpyus anTeyHoro
npurotoBnenus / A. X. Banves, A. A. 3popuik, B. A. Te-
oprusiHL, // Xumuko-thapmady. XypH. — 2014, — 48, Ne 11.
—C.51-53.

3. AlfredUgbenbo D. S. Prescription analysis for
extemporaneous preparations in hospital pharmacies of
Southern Nigeria / D. S. AlfredUgbenbo, O. A. Zdoryk,
V. A. Georgiyants // YnpaB/iHHs, ekOHOMika Ta 3abe3ne-
YeHHs1 AKoCTi B (hapmauii. — 2016. — Ne 3. — C. 46-52.

4. Strength and stability testing for compounded
preparations / L. V. Allen, G. S. Bassani, E. J. Elder [et
al.]// United States Pharmacopoeia 2015. Retrieved from:
[April, 2017] http://www.usp.org/sites/default/files/u sp_
pdf/EN/ healthcareProfessionals/strength-stability-
testing- compounded-preparations.pdf

5. Loyd V. A. Current & practical compounding
information for the pharmacist / V. A. Loyd // Secundum
Artem. —2012. - 17, Ne 1. — P. 1-4.

6. Navid F. Stability of sunitinib in oral suspension /
F. Navid, R. Christensen, P. Minkin [et al.] // Ann.
Pharmacother. — 2008. — Ne 42, — P. 962-966.

7. Stability of cyclophosphamide in extemporaneous
oral suspensions / R. Kennedy, D. Groepper, M. Tagen

REFERENCES

1.Alfred-Ugbenbo, D., Zdoryk, O.A., Georgiyants, V.A.,
& Schnatz, R. (2016). Compounding in Nigeria. Int. J.
Pharm. Compd., 20 (3), 89-192

2. Valiev, A.K., Zdoryk, O.A., & Georgiyants, V.A.
(2014). Izuchenie khimicheskoy stabilnosti glaznykh kapel
tsefazolina natriya aptechnogo prigotovleniya [Chemical
stability of pharmacy-compounded Cefazolin sodium eye
drops]. Khimiko-farmatsevticheskiy zhurnal — Chemical
and Pharmaceutical Journal, 48 (11), 78-80 [in Russian].

3. Alfred-Ugbenbo, D.S., Zdoryk, O.A., & Georgi-
yants V.A. (2016). Prescription analysis for extempora-
neous preparations in hospital pharmacies of Southern
Nigeria. Management, Economy and Quality Assurance
in Pharmacy, 3 (47), 46-51.

4. Allen, L.V., Bassani, G.S., Elder, E.J., & Parr, A.F.
(2017). Strength and stability testing for compounded
preparations. United States Pharmacopoeia 2015. Ret-
rieved from: http://www.usp.org/sites/default/files/usp_
pdf/EN/ healthcareProfessionals/strength-stability-
testing- compounded-preparations.pdf

5. Loyd, V.A. (2012). Current & practical compounding
information for the pharmacist. Secundum Artem., 17 (1),
1-4.

6. Navid, F., Christensen, R., Minkin, P., Stewart, C.F.,
Furman, W.L., & Baker, S. Stability of sunitinib in oral
suspension. Ann. Pharmacother. 42, 962-966.

7. Kennedy, R., Groepper, D., Tagen, M., Christen-
sen, R., Navid, F., & Gajjar, A. (2010). Stability of cyclo-

[et al.] // Ann. Pharmacother. — 2010. — Ne 44. — P. 295—
301.

8. Japanese pharmacopoeia. — 16" ed. [Enektpo-
HHbI pecypc] Ministry of Health, Labour and Welfare:
Tokyo, 2011. — 2220p

9. European pharmacopoeia. — 7" ed. Council of
Europe: Strasbourg, 2011. — 3299p.

10. British pharmacopoeia 2013. London, UK: The
Stationery Office, 2012. — 5712p.

11. Indian Pharmacopoeia. Ghaziabad: Indian
Pharmacopoeia Commission, 2010. — 2829p

12. Allen L. V. Aformulation for preparing Syrup NF /
L. V. Allen // Int. J. Pharm. Compd. — 1997. — 2, Ne 1. —
P. 111

13. United States Pharmacopeial Convention / The
United States Pharmacopeia, 29th rev, and the National
Formulary, 24th ed. Rockville, MD: United States
Pharmacopeial Convention, 2006. — 1348 p.

14. NlepxaBHa Papmakones Ykpainuv : B 3 1. / [ep-
»KaBHe NianpreEMCTBO “YKpaiHCbKUiA HayKOBUiA chapmako-
neiHniA LEHTP SIKOCTI NiKapPCbKMX 3ac06iB”. — 2-re BUA. —
Xapkis, 2015. —T. 1. — 1130 c.

15. Tpusoay6 A. V. CTaHgapTu3oBaHHble npoueaypbl
BaUMAALMN METOAMK KOHTPOA Ka4ecTBa /IEKapPCTBEHHbIX
cpencts/A. V. Tpnsoay6. — XapbkoB : FocygapcTBEHHOE
npegnpusaTe “YKpamHCKuiA Hay4Hblin hapmakonenHblii
LIEHTP KavecTBa SiekapCTBEHHbIX cpeacTs”, 2016. — 396 c.

phosphamide in extemporaneous oral suspensions. Ann.
Pharmacother., 44, 295-301.

8.(2011). Japanese pharmacopoeia 16" ed. Ministry
of Health, Labour and Welfare. Tokyo.

9. European pharmacopoeia 7" edition. Council of
Europe: Strasbourg; 2011.

10. British pharmacopoeia 2013. Vol 5. London, UK:
The Stationery Office; 2012.

11. Indian Pharmacopoeia. Ghaziabad: Indian
Pharmacopoeia Commission; 2010.

12. Allen, L.V. (1997). A formulation for preparing
Syrup NF. IJPC, 2 (1), 111

13. United States Pharmacopeial Convention. The
United States Pharmacopeia, 29th rev, and the National
Formulary, 24th ed. Rockville, MD: United States Phar-
macopeial Convention, 2006.

14. Derzhavna Farmakopeia Ukrainy: v 3 tomakh.
[State Pharmacopoeia of Ukraine: in 3 vol.]. Kharkiv:
Ukrainian Scientific Pharmacopoeial Center for Quality
of Medicines; 2015 [in Ukrainian].

15. Gryzodub, A.l. (2016). Standartizovanye pro-
tsedury validatsii metodik kontrolya kachstva lekarstven-
nykh sredstv [Process validation of standardized quality
control procedures for medicines]. Kharkov: Gosudar-
stvenoe predpriyatiya “Ukrainskiy Nauchnyy Farmako-
peynyy tsentr kachestva lekarstvennykh sredstv [in
Russian].

OPUTTHAJIBHI AOC/II>KEHHA

ISSN 2410-681X. MenuyHa Ta KiIiHiyHa xXiMidg. 2017. T. 19. Ne 2

4=}




OPUTTHAJIBHI JOC/II>KEHH

A. Anbdpep-YréeH6o, O. A. 3p0puk, B. A. leoprisiHy,
HALIOHA/IbHWN ®PAPMALEBTUYHUW YHIBEPCUTET, XAPKIB

BATIJAIIIA METOAUKU KIVIBKICHOI'O BUBHAYEHHSA ®YPOCEMIAY
B EKCTEMIIOPAJIBHO BUT'OTOBJIEHOMY CUPOIII

Pestome

Bcmyn. Ekcmemnopa/ibHi cupornu MoXymbs 6ymu 8U20mOB/IeHi i3 3acmocysaHHsIM cybcmaHyili abo 20mosux
JliKapCbKUX rpenapamis ik akmusHO20 hapMayesmuyHo20 iHepedieHma. IcHye HeobxioHicmb y po3pobuyi ma sa-
nidayii aHaslimu4YHUX MemoouK, sIKi MOXHa BUKOpUCMOoByBamu 0/151 KOHMPO/IH0 SIKOCMI Cupori8 anme4yHo20 BU20-
MOB/IeHHS, W0 MICMsimb OypPOCEMIO.

Mema docnideHHs1 — po3pobka ma sasiidayist MeEmMOOUKU Ki/lbKICHO20 BU3HAYEHHST ghypocemidy B eKcmeMm-
ropasibHUX cuponax, BU20MOB/IEHUX 5IK 3 YUCMOI cybcmaHyii, mak i 20mosux /liKapCbKUX 3acobis.

Memoou 00c1idxeHHs1. [/151 3anpornoHoB8aHoi Y ®-criekmpoghomomMempuyHOi MEMOOUKU Ki/lbKICHO20 BU3HA-
YeHHS By/1u BU3HaY€eHI YMOBU aHasli3y, Mpobornid2omoska, sanioayiliHi xapakmepucmuKu. 3pasku cycreHsili cy6-
cmaHujii i MoopibHeHUX mabsiemok po34uHsiau 8 0,1 M po3duHi Hampito 2idpokcudy U oyiHrBasiu criekmpoghomo-
Mempu4HO B y/ibmpagioniemositl isIsTHYi caim/a rnpu 00BXUHI XBU/Ii 271 HM 3 BUKOPUCMAHHSIM Memody numomo-
20 MOoKa3HUKa Mo2/IuHaHHS.

Pe3ynibmamu (i 0620B0peHHSI. 3pasku 8idnosioasiu 3akoHy byeepa—/lambepma—bepa 8 diana3oHi KOHYEH-
mpauit 8x103-1,2x10? ma/mMn 3 kKoegbiyieHmamu kopesnsyii 20,9981. HesusHauyeHicmb MemMOJOUKU by/1a B Mexax
KPUMUYHO20 3HaueHHs1 noxubku (0,72 %<maxA, ) 07151 3pa3kis cuporty, wo Micmusiu cyocmaruyito, i mux 3paskis
cuporty, siki Micmusiu KomepuyiliHi mabiemku. BiomsoprosaHiCmb pe3y/ibmamis 00C/IOKEHHS 3pa3kKis cuporly ghypo-
cemidy i3 cybcmaHuyii i noopibHeHUXx mabsiemok cmaHosunia (99,92+0,54) ma (99,14+0,16) % BiOnoBiOHO. Yci
rpoaHa/lizosaHi 3pasku ekcmemnopasIbHUX /liKkapCbKUx 3acobis sidnosioasiu kpumepisM sanioayiliHux xapakme-
pucmuk (cneyugivHicms, 7iHIGHICMb, npeyusiliHicms, npasusibHicme y diana3oHi 3acmocysaHHs1 80—120 % 8id
HOMIHa/IbHO20 BMicmy) 0718 dornyckig smicmy +10 9.

BucHoBku. 3a pe3ysibmamamu sasiidayii 008e0eHo, Wo yel Memoo Moxe 6ymu rpasu/ibHO B8i0mBopeHul i
rnpudammuudi 07151 BUKOPUCMAHHS y chapMayesmuyHoMy aHasi3i. JaHuli Memood r/iaHyembCsi 3acmocosysamu 07151
OUIHKU OOHOPIOHOCMI BMICMY | B8 MOEOHAHHI 3 IHWUMU Memodamu, & MaKoXX 3 Memor OOC/IIOXEHHS XiMIYHOT cma-
6ilbHOCMI cuponis ¢hypocemidy ekcmemnopasibHo20 BU20MOB/IEHHS.

KNHKOUOBI C/TOBA: chypocemif; ekcTeMnopasibHi NlikapcbKi 3aco6u; Yd-cnekTpochoTomeTpis; Banigauis
aHaNiTUYHMX METOAMK.

A. Anbcpepn-YroeH6o, A. A. 3gopuk, B. A. FeoprusiHy,
HALIMOHA/IbHBIV ®APMALIEBTUYECKUIA YHUBEPCUTET, XAPbLKOB

BA/INJALIVIAA METOJNKHU KOJIMYECTBEHHOI'O OITPEJE/IEHUSA
®YPOCEMMUJA B OKCTEMIIOPAJIBHO M3I'OTOBJIEHHOM CHUPOIIE

Pestome

BcmynsieHue. SkcmemMnopasibHblie cuporbsi Mo2ym b6bimb U320MOoB/IeHbl C NPUMEHeHUeM cybcmaHyud unu
20MOBbIX /IeKapPCMBEHHbIX Mpenapamos 8 Kayecmse akmusHO20 hapMmayesmuyeckoeo uHepedueHma. Cy-
wecmsyem Heobxo0uMocmsb B8 pa3pabomke u sa/iudayuu aHa/iumuyeckux MemooukK, KOmopble MOXHO UCIO0/1b-
308amb 0/159 KOHMPO/IS1 KaYecmsa Cuporos armeyHo20 U320MOoB/IeHUs], COOepxKauux gypocemuo.

Lesnb uccnedosaHusi — pas3pabomka u sasiudayusi MemMoOUKU KO/TUYECMBEHHO20 OrpedesieHus ghypocemuda
B 3KCMeMNopasibHbIX CUporax, U320mOB/IeHHbIX Kak u3 yucmol cybcmaHyuu, mak u 20moBbIX J1eKapCmBeHHbIX
cpedcms.

MemoOdsI ucciedosaHus. /1151 npedsioxeHHoU Y P-criekmpoghomomempuyeckol MeEMOAUKU KO/TUHECMBEH-
HO20 orpedesieHus bbl/u ONpedesieHbl yC/108Us aHa/IU3a, MPo6onoo2omosKa, Ba/lU0ayUOHHbIE Xapakmepucmuku.
O6pa3ybl cycrieH3ul cybcmaHyuu U u3mesib9eHHbIX mabiemok pacmsopsiau 8 0,1 M pacmsope Hampusi 2UOPOKCU-
da u oyeHusasiu crekmpoghomomMmempuyecku 8 y/ibmpaghuosiemosol obsiacmu ceema rnpu 0/1uHe BOJIHbl 271 HM
C UCrosiL308aHUEM Memoda yoe/1bHO20 1oKa3amerisi o2/1oWeHUsl.

Pesynbmamsli u o6cyxoeHue. O6pasybl cCoomsemcmsosasiu 3aKkoHy byeepa—/lambepma—bepa 8 duarna3o-
He koHyeHmpayul 8x10°—1,2x10? ma/m7n ¢ koaghghuyueHmamu koppesnsyuu =20,9981. HeonpedesieHHOCMb Memo-
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OuKu Bbl/1a 8 npedesiax KPUMUYeCKo2o 3HaqdeHust noepewHocmu (0,72 %<max4,)) dns 06pa3yos cuporna, cooep-
xawjux cybecmaryuro, U mex o6pasyos cuporna, Komopble coo0epxasiu KoMMmepyeckue mabsiemku. Bocrnpou3soou-
MOCMb pe3y/Ibmamos Ucc/1e008aHus 06pa3yos cupora ghypocemuda u3 cybcmaHyuu U UsmMe/IbYeHHbIX mabiemok
cocmasuna (99,92+0,54) u (99,14+0,16) % coomsemcmseHHo. Bce rnpoaHaiu3uposaHHble 06pa3sybl IKCMEMIo-
PasIbHbIX JIEKaPCMBEHHLIX CPEACMB COOMBEMCMBOBA/IU KpUMePUSM Ba/ludayUOHHbIX Xapakmepucmuk (cneyu-
pu4yHOCMb, /IUHEUHOCMBb, MPeyU3UOHHOCMb, NPasu/IbHOCMb 8 duana3oHe fpumeHeHusi 80—120 % om HOMUHa/Ib-
HO20 codepxkaHusi) 07151 doryckos cooepxaHus =10 %.

Bb1800bI. 10 pe3y/imamam sasiudayuu 0okasaHo, 4mo amom Memood MoXem 6bimb MpasusibHO BOCMPO-
u3Beo0eH U rnpu200eH 07151 UCMO/Ib308aHUS 8 thapMayesmu4yeckoM aHasu3e. [aHHbil Memoo riaHupyemcsi npume-
HAMb 07151 OYEeHKU 0OHOPOOHOCMU COOEPXaHUs U B8 COYemaHuU ¢ opyaumMu Memodamu, a makxxe ¢ Yesbto uccrie-
0oBaHus xumMmuyeckoli cmabusibHoCMU Cuporios ghypocemuoa 3KCmemMrnopasibHo20 MPU20MOoB/IEHUS.

KTIOYEBBIE C/IOBA: chypocemus; akcTeMnopasibHble nekapcTBeHHble cpeacTsBa; Yd-cnekrpodoro-
MeTpus; Banngaumna aHaIMTU4ecKux MeToauk.
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