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DETERMINATION OF LINEARITY, ACCURACY AND
PRECISION OF UV-SPECTROPHOTOMETRIC METHODS

OF QUANTITATIVE DETERMINATION IN FORENSIC
AND TOXICOLOGICAL ANALYSIS IN THE VARIANT
OF THE METHOD OF ADDITIONS

Most of international guidances on
carrying out validation of bioanalytical
methods [1-4] are directed to application
of the method of calibration curve,
it is mentioned in passing about
possibility of application of the method
of additions and it is not given any
recommendations on the validation
features of such methods are not
brought [5].

ANNOTATION
The procedure of linearity, accuracy and precision
determination and acceptability estimation for validation
of UV-spectrophotometric methods of analytes
quantitative determination in biological fluids used in
forensic and toxicological analysis has been offered in
the variant of the method of additions.
Keywords: linearity, accuracy, precision, UV-
spectrophotometric methods, forensic and toxicological
analysis, quantitative determination

INTRODUCTION

The method of calibration curve, certainly, allows to take
into account and partially level the influence of matrix
background absorbance on the results of determination,
but demonstrates its value only when carrying out routine
analyses.

In forensic and toxicological analysis we often face
with single examinations, various biological liquids,
organs and tissues, i.e. it is necessary to quantify an

analyte in a few different biological objects, which state
can be the most various; thus the necessity of such
determination carrying out can arise rarely enough.
Application of the method of standard or the method of
additions is considerably more effective in such situation.

In previous papers [6-11] we have offered the
standardized procedures of determination of linearity,
accuracy and precision for UV-spectrophotometric
methods of analytes quantitative determination in
biological fluids for forensic and toxicological analysis in
the variant of the method of calibration curve [6-9] and
the method of standard [10,11].

Depending on the work features of forensic and
toxicological laboratory the necessity of carrying out of
the same method of analyte quantitative determination
both in the variant of the method of calibration curve and
in the variant of the method of standard or the method
of additions can arise. It is therefore appropriate to carry
out the method validation in three variants at the same
time when its developing. It is thus necessary to optimize
the quantity of running experiments as much as possible.

Therefore the purpose of this paper is to study the
possibility of using the method of additions when carrying
out UV-spectrophotometric determination of analytes
in biological fluids and to develop the procedure of
determination and acceptability estimation of linearity,
accuracy and precision for validation of such methods in
the variant of the method of additions.

THEORETICAL PART
Using the method of additions in forensic toxicology
assumes the work in two directions:

1) in the first case two samples of the same volume
are selected from the specimen received for analysis;
certain amount of the standard solution-addition of tar-
get analyte are added into one of them. Then both sam-
ples are subjected to the procedure of analysis accord-
ing to the method and the values of absorbance A, and
A.__are obtained respectively. The analyte concentration

i+ad

in the analysed specimen C, is calculated from the ratio
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Ay Ci C=C Ay
A N = I S
Aivaa  Ci+ Caa T Aaa — A
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2) in the second case one sample of the fixed volume
is selected from the specimen received for analysis and
subjected to the procedure of analysis according to the
method. On the last stage preparing the end solution to
be spectrophotometric measured is carried out twice —
using the solvent and the standard solution-addition of
target analyte — and the values of absorbance A, and
A, are obtained respectively. The analyte concentration
in the end solution to be spectrophotometric measured
C'is calculated from the ratio

A; C; L A;
Arraa (G +Coa) = G=Cla Apraa — A @

It is necessary to recalculation taking into account di-
lution K and analyte recovery from this biological matrix
R [12] for calculating the analyte content in the analysed
specimen C..

For both variants, if matrix background absorbance
4,, . introduces the significant contribution to the
absorbance of the analysed specimen 4, it is necessary
to use the updated value 4,—- 4, . [13] in calculations.

Which problems does using the method of additions
allow to solve in forensic and toxicological analysis?
In both variants of its application the background
absorbance conditioned by matrix is the same for both
solutions to be spectrophotometric measured, that
it is impossible to achieve in the method of standard.
Thus, if it is necessary to update the absorbance of 4,
by the value of 4, _we considerably decrease the total
uncertainty of analysis.

Using the method of additions allows us, except
quantitative determination, additionally to confirm
the presence of target analyte in the sample to be
investigated — by the fact of absorbance increase in the
maximum of absorption without significant changes in the
spectrum character (absence of new maxima, widening,
shift or split of the present maxima of absorption etc.).

The advantage of using just the first variant of the
method of additions consists in that it allows to level the
error related to the differences in influence of biological
matrix on analyte (particularly on the analyte recovery
from a matrix) depending on matrix state (putrid changes,
time past after death coming, thermal influence and
other) and source of origin (age of patient, presence of
chronic diseases and other) that, as already discussed
before [12], distorts the results of analysis the most.

Nevertheless, the second variant of experiment
carrying out has also a right on existence, especially in
those cases, when amount of the sample to be analysed
come in laboratory is insufficient for selection of two
parallel samples.

Taking into account all mentioned above we suggest
the procedure of linearity, accuracy and precision
determination for UV-spectrophotometric methods
of analytes quantitative determination in biological
fluids in the variant of the method of additions, which
fundamentals are given below.

RANGE

The procedure supposes application of the normalized
coordinates; as 100% in the normalized coordinates we
accept the mean toxic or lethal analyte concentration in
biological fluid — depending on the purposes and tasks,
for which the developed methods is intended. Taking
into account that the range of toxic and lethal analyte
concentrations in biological liquids can be wide enough,
and the lower concentrations are fixed more often, than
respective mean [14], and basing on the reasoning in
relation to the value of minimal absorbance stated before
[15], the lower limit of the range of method application
corresponds to the point of 25% in the normalized
coordinates.

As for the upper limit of the range of method applica-
tion, it is necessary to divide the concepts «upper limit
of the range of method linearity» and «upper limit of the
range of method application» proper, or, as accepted in
foreign literature [1-4], analyte «upper limit of quantifica-
tion» (ULOQ), for the method of additions.

Application of the method of additions requires the
linearity compliance in the range, which is as wide as
possible, therefore, taking into account that UV-spectro-
photometric methods can not provide the possibility of
reliable analyte quantitative determination in the range of
concentrations differed more, than in one order of mag-
nitude [16], the upper limit of the range of method linear-
ity can be accepted equal to 175% in the normalized co-
ordinates. The number of concentration levels within the
range of linearity is g = 7 in constant increments of 25%.

ULOQ, in turn, directly connected to the value of ad-
dition spiked into the sample and is equal to X =175
- Xad'

Thus, in order to determine ULOQ it is necessary to
ground the value of addition X_, i.e. to answer the ques-
tion — which addition value is necessary and sufficient in
order to provide the observance of requirements to the
uncertainty of analysis results (A, < 20.0%)?

As carrying out the analysis by the method of
additions supposes absorbance measuring for two
samples, it is possible to present the total uncertainty
of analysis results A, in the method of additions in such
way [17]:

A ge= /Ai- +A%, < maxA,=20.0%, (3)

where A, and A, — are relative confidence intervals
for absorbance of the sample to be analyse without
addition and with addition respectively.

The equality A, =A ., is accepted and we obtain:

Ai+ad

Da=D0g= Ay, =maxA, /N2 = 14.1%. (4)
Traditionally the advices on choice of the value of

addition are following [18]:

+ the addition should be of the same order as the
initial content of the determined component in the
sample;

* XX, =2X;

Xi'Ap.
i
+
00

XivaaBa;, qq
100 '

o Xug>
Xaa>—



All mentioned advices suppose the increase of
addition value when increasing the analyte content in
the specimen X, that is unacceptable in our case as X is
unknown and can fluctuate in a wide range.

In order to ground the addition value theoretically, let
us consider limit cases.

Case 1. The absorbance of the sample to be
analysed without addition is determined at the upper
limit of its confidence interval, and the absorbance of the
sample to be analysed with addition — at the lower limit of
its confidence interval; in this case it is possible to write
down the inequation

AAs Ai Ai ' (1 + 100)
=700 a5, =4 = A, =

A t aA ¢ Aitaa-(1— m) —4;-(1+ 100) (5)
A+2y. =t

100’ Aryqq — A

When we substitute A, = 20.0% and A, = 14.1% in
the expression (5), take into account (1) and apply the
normalized coordinates, we obtain

X; X;-1.141

0.8- <
Xi+ Xog =X = (X + Xag) 0859 — X, 1141~ (ga)
X;
12—t .
X+ Xog — X,
08 Xi < Xl'1141 < 12 Xi
© Xoa  Xoa-0859—X,-0282 = “ Xou' (6b)

Case 2. The absorbance of the sample to be

( AAS) A < ( 100)
100/ Aiyaa —Ai = 4. . (1 AA)_Ai , (1

A 4 100
As i .
(1 + 100) Aivaa —4A;
and realizing the transformations as for Case 1, we obtain

< <12-—-
X;-0.282 + Xgq - 1.141 Xoa

-2 )

X.
0.8-—

Xad (8)

The system of inequations (6b) and (8) has not any
solutions if X/X_, > 0 (the graphical solution is present
on Figure 1a).

Thus, if A, = 14.1% the addition X_, which allows to
obtain the analysis result with the uncertainty of A, <
20.0% within the limits cases, does not exist.

On Figure 2, a the graphical solution (if X/X_, > 0
and A, > 0) of the system of inequations (5) and (7) in
relation to X/X_, (if A, = 20.0%) is given — under these
conditions the system has the solution set (the change
of X/X,, value leads to the change of requirements to
A,) — and although it seems impossible to match the
«universal» addition, nevertheless, it is possible to de-
termine the maximum allowed values of A, for given
X/X,» which allow even in limit cases to keep within
maximum allowed A, = 20.0% by means of this curve.

If we write down the inequations (5) and (7) in the
less close form

. P . Ay A
analysed without addition is determined at the lower A, AN S (1+10(S))-A+ dl < @
. . . . . . .. —_— +a
limit of its confidence interval, and the absorbance of the Aitaa (1 100) A (1 t1 0) A
sample to be analysed with addition — at the upper limit Aus A 4 (1-1g5)
of its confidence interval; in this case it is possible to ( 100)}4”” A A, 5y <1 (10
i : ion- Aivaa~ (1+ 1d5) ~ 4 (1~ 15b)
write down the inequation:
1 1
X:
_ 0.859-X; f= 1_2.)(7‘
= 1141X,4+ 0.282X; ad
0859
f= 1.141:X,4 + 0.282-X; X
f=08 >
Xad
/_
7 X
Xad Xad
_/
f= _ Ly 1.141-X;
0.859-X,4— 0.282:X; f= m
1
a b

Figure 1 — Graphical solution of the system of inequations (6b) and (8)

»
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Figure 2 — Graphical solution in relation to X./X_, of the system of inequations: a — (5) and (7); b — (9) and (10)

that system of the obtained inequations (9) and (10) has
the same solution set (Figure 2b).

On Figure 3, a the graphical solution of the system of
inequations (5) and (7) in relation to A,_ (if A, = 14.1%,
X/X ,>0andA, >0)is given - if the relative confidence
interval for absorbance is equal to 14.1%, the end result
can be obtain only with the uncertainty A, > 32.83% if
X /X, — 3,0461;if A, >20,0%, the system has not any

Solving the given inequations in the light form as gi-
ven above does not change the situation (Figure 3b).
Writing down the inequations (6) and (8) in the similar
light form does not allow to find the solution for their sys-
tem (Figure 1b).

Thus, we did not succeed in theoretical way to ground
the value of X_, leveler all limit cases, therefore we sug-
gest to estimate X, for the most sensible to its value X

Ay Ags
s SO 65
H A 555 KK
A fitons! R S s 3046
M o s - =30461
s LRI AARAE A LLAAL A 038 17 A%
25 a8 AN AL
755 1o O AR A LA RS
o OOy, SIS, AR LAAES
a5 A IIEA A ’0’0‘0""‘0:"0’0’0’0’0‘0’0'0:
92%s AP L LA AL LKL
095%0%4% 5 95%25%% | 929,25%%%% 9595%%%
B R RHAR ] A A HAILAIL LS
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0.28 ad+1.141
A 141 . Ags=- . _
N s 282-X/X, N 0859 — 0.282-X;/Xq
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Figure 3 — Graphical solution in relation to A, of the system of inequations: a — (5) and (7); b — (9) and (10)



— the lower limit of the range of method linearity X =
25% and ULOQ - X =175 - X_, proceeding from the
following limitations:
1)( Xmin + Xaq) - 0.859 — Xppin - 1.141 >
A A (11)
(Xmin + Xaa) - ﬁ + Xmin * ﬁ ;
2)(Xmin + Xgq) - 1.141 — Xppin - 0.859 <
A A (12)
3 (Xmin+Xad)'ﬁ+3'Xmin'WAO H
3)(Xmax + Xaa) - 0.859 — Xpax - 1.141 >
A A
Kmax + Xaa) 755+ Xmax " 790 7
4)( Xmax + Xaa) - 1.141 — X0y - 0.859 <

Ay Ay (14)
3 (Xmax +Xad)'m+3'xmax'mi

(13)

i.e. we consider the difference between measurands for
Case 1 should be more than sum of their absolute confi-
dence intervals, and for Case 2 — less than triple sum of
their absolute confidence intervals.

Solving these inequations we obtain that for X _the
value of addition should be19%, for X _ —78%.

It should be noted that taking into account advan-
tages of the method of additions (see higher), appear-
ance of errors with different sign in practice when carry-
ing out two sequential experiments using the same mat-
rix is seemed improbable, it is therefore necessary to
study the possibility of using different additions — 25%,
50%, 75% and 100%, in the process of validation in ex-
perimental way and only after that to make the final de-
cision in relation to the value of X_, recommended to fur-
ther application.

LINEARITY

The linearity of method in the variant of the method of
additions is determined, as well as in the variant of the
method of calibration curve or the method of standard,
in two stages — by model solutions (without matrix) and
by calibration samples respectively [6-11]. The procedure
of determination proper almost completely coincides with
carrying out this experiment in the variant of the meth-
od of calibration curve [6-9]. Differences touch some mo-
ments of normalization of absorbances values and ac-
ceptability criteria for linear dependence.

1. Procedure of determination. Determination of lin-
earity by model solutions is carried out for one run, mea-
suring the absorbance of each solution 3 times with tak-
ing out the cell; normalization of the obtained mean val-
ues of absorbance is carried out by the reference solu-
tion with the concentration of analyte corresponded to
the point of 100% in the normalized coordinates.

When verifying the linearity by calibration samples
their number for each concentration level is no less than
three and determined by the results of calculation of s
value, which acceptability estimation is carried out ac-
cording to the following criterion:

Snom,r(Sample) < maxs,g;, =

(15)
0,707 - maxA4 - Vn/t(95%,n — 1).

Each replicate experiment is carried out within indi-
vidual run/day using the matrix samples obtained from

the same source; calculation of the parameters of linear
dependence is carried out for each run (within-run (with-
in-day) linearity) and by the mean values of replicate ex-
periments (between-run (between-day) linearity).

For normalization of the obtained experimental data it
is suggested to use the reference solution with the con-
centration of analyte (C_,,....) corresponded to its con-
centration in the end solution to be spectrophotometric
measured under the condition of zero losses for the point
of 100% in the normalized coordinates; the absorbance
of such reference solution (A, ....) is corrected by the
value of recovery R obtained at the preliminary stage of
validation [12] and is used for normalization of absor-
bance values — the expressions for the normalized coor-
dinates have such appearance:

C, A.
X, =—L-100%, Y, =--100%;
Cst Ast
Ci > Csampk’ > Cst = Crﬁ/erm(‘ﬁ > (16)
A A A A reference R
i = “Tsample blank > st T 100 .

The absorbance values of calibration samples, and
also model samples used for verifying accuracy and pre-
cision, were updated by the value of A, , but only in the
case when its significance were confirmed at the prelim-
inary stage of validation [13]. Such approach is needed
for decline of influence of the systematic error introduced
by the components of blank-sample.

2. Acceptability criteria. For development of accept-
ability criteria for linear dependence by model solutions
we proceed from the possibility of presentation the total
uncertainty of analysis results A, for methods of analyte
quantitative determination in biological fluids by way of
two components:

« the uncertainty of analyte quantitative determina-
tion in model solutions A 704t

« the uncertainty of sample preparation procedure

sample preparation;

For evaluation of Aﬁ"del value we suggest to proceed

from insignificance of the uncertainty of analyte quanti-
tative determination in model solutions A% in com-
parison with the complete uncertainty of analysis results

A e

As’

A Tedel< maxATOdel= (.32 - maxA,= 0.32 - 20.0% = 6.40%,  (17)

the requirements to the systematic error:

6model < max5model =032 maXAZ;"d"’l:

0.32 6.40% = 2.05%. (18)

According to [17]:

AT0del< £(95%, g — 2) - RSDFedel, (19)

hence it is possible to obtain the requirements to RSDZ0%¢

0.32 - maxA
RSDmodel < RSDmodel — As —
o = Maxkolo t(95%, g — 2)

0.32-20.0 (20

— 0
2.0150 3.18%.
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Knowing the range of method application we may cal-
culate RSD____[17]:

range

L, (X — X)?

91 =54.01%, (21)

RSDrange =

and, when we substitute obtained value of RSD, . and
RSDI0% into formula [17]:

(RSngdel)z
RSDzange

RModel — |1 = 0,9983, (22)

we obtain the requirements to the value of correlation co-

efficient Rmodel

According to [17], the segment cut off from y-axis (ab-
solute term a) characterizes the systematic error when
analysis by the method of additions, and requirements to
it are built on two levels:

« statistically insignificant difference from zero:

a™odel < £(95%, g — 2) - smodel; (23)

» practically insignificant difference from zero — if
proceed from that

Yi=a+b-X; Yiqq =a+b-(X;+Xeq) 24)

then it is possible to present the systematic error 6a, intro-
duced by absolute term in calculation of analyte content
in the sample to be analysed, in following way (taking into
account the closeness of slope b to one in the normalized
coordinates and smallness of absolute term a):

a+b-X; X; )
a+b'(Xi+Xad) Xi+Xad

aa,%=100-(

(25)
Xi+Xea @ Xgq 100

= <
X; Xi - (Xi + Xaa)

max9 .

It is obvious from the ratio (25) that 5a decreases if
the analyte concentration in the sample to be analysed
X increased, but increases if the value of addition X_, in-
creases.

Let us solve the equation (25) in graphical form (Fi-
gure 4):

3q
_ 100-a 100-a
X XitXy

Xod =—Xi

Figure 4 — Graphical solution of the equation (25)

Thus

100-a
8q = X; < max$ .

(26)

We may come to the same solution from the expres-
sion

100-( (@+b- X)) Xaq __ Xi Xaa )
50— at+b X+ Xe) —a+b X (Xi+Xea) = Xi) _
@ Xi - Xaa
Xi + Xaa) — X (27)
100-a
- < max§.
éa reaches the maximum value ifX,. =X .
Thus
0.32 - maxA7w%et - X, .
model model _ 'As min _
a < maxa 100
032:640-25 _ (28)
100 T

Similarly we calculate the acceptability criteria for the
linear dependence parameters obtained by calibration

samples:

maxA 20.0

RSDy< maxRSD, = = =9.93%; (29
0= MaXET0 = 195%, 9 —2)  2.0150 % (29)
R, =1 RSD§  _ 0.9830; (30)
¢ RSDrZange B ' '
a<t(95%,9—2)-sg; (31)
0.32 - maxA g - Xpmin
a < maxa = =
100 (32)
0.32-20.0-25 L60%
100 I

ACCURACY AND PRECISION
Determination of accuracy and precision for methods at
the first stage is carried out using the batch of model so-
lution (n = 6):

* for X, =25% —25%, 50%, 75%, 100%, 125%, 150%;
* for X, =50% — 25%, 25%, 50%, 75%, 100%, 125%;
* for X, =75% —25%, 25%, 50%, 75%, 100%, 100%,;
+ for X, = 100% — 25%, 25%, 50%, 50%, 75%, 75%,;
each solution is analysed twice — without and with spi-
king the addition respectively. Based on the data ob-
tained we calculate xmodel % and RR"™*, %:
Amodel
Xmodel’ % =X t (33)

calc ad " model model
Al —Aj

i+ad

model
calc

model
Xfact

The obtained values are used for calculation of

RRmodel, %, 5model % and A,rélr_lgadEZ ,%

RR™odel op — -100. (34)

smodel o = 100 — RR™***!| < maxsmodet =
(35)

0.32 - maxA°% = 0.32- 6.40% = 2.05%;



Agl}-?del,% — AﬂOd‘?l: t(95%,n _ 1)_

RSDT2%l < maxATwdel= 6.40%. (36)

At the second stage accuracy and repeatability of
methods are determined by the model samples prepared
using appropriate matrix.

With this purpose we suggest to carry out research-
es for three parallel runs, each run consists of 6 (the con-
centrations see higher) samples of biological matrix ob-
tained from the same source and spiked with analyte, i.
e. for analysis of each run the individual source of biolog-
ical matrix is used. Each sample is analysed twice — with-
out and with spiking the addition respectively — and us-
ing the first and the second variant of experiment carry-
ing out (see higher). Based on the data obtained we cal-
culate X, % 1 RR, %:

A;
Xeater % = Xga "7 (37)
calc ad Ai+ad _Ai
A; K - 100
Xeater % = Xaa - . (38)
catcr %0 ad Airan — A; R
X
RR,% = Zeale  100. (39)

fact
The obtained values are used for calculation of RR,
%, 0, % and A, ,%:
8,% =|100 — RR| < max8 = 0.32 - maxQys =
0.32-20.0% = 6.40%;
App, % =A4e= t(95%, n —1)-RSDpr <maxAy = 20.0% (41)

(40)

For verification of intermediate (between-run) preci-
sion the pooled mean value RR ™2, pooled relative stan-

dard deviation RSD;:"™ , % and relative confidence inter-
val are calculated for three runs obtained when repeat-

intra

ability verifying [19]. The value A, should not exceed
the extreme uncertainty of analysis maxA, :

intra

Apr =t(95%,3n—1) - RSD," < maxA,_. (42)
CONCLUSIONS

Thus, we have offered and grounded the procedure of
linearity, accuracy and precision determination and ac-
ceptability estimation for validation of UV-spectrophoto-
metric methods of analytes quantitative determination in
biological fluids used in forensic and toxicological analy-
sis in the variant of the method of additions.
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BE3OIMNACHOCTb JIEKAPCTB

PuCK npu JIedeHNH ITHEBMOHUH JOPUIIEHEMOM
FDA coobm1aeT, 9YTo IIpUMeHeHHe JJopueHeMa (AaHTUOaKTepruaJIbHOE CPEICTBO U3 IPYIIIbI Kap-
6areHeMOB) U1 JIeUeHUA THEBMOHUH, CBA3aHHOE C UCII0Jb30BAaHUEM HMCKYCCTBEHHOMN BEHTH-
sy gerkux (MBJI), MeeT NOBBIIIIEHHBIA PUCK CMEPTHOCTU Y MEHBIIYIO KIMHUYECKYIO 9¢-
(peKTHBHOCTB 110 CPABHEHUIO C IIPUMEHEHNEeM KOMOMHAIINY «MMHUIIEeHEM+IruiacTaTue». Ha oc-
HOBE aHAJIN3a JAaHHBIX TPEXJIETHET0 KIMHUYECKOT0 UCCIeJ0BaHUsA, KOTOPOe ObLIO IIpekIeBpe-
MeHHO ocTaHoByieHO B 2011 . B cBA3U ¢ npobiemamu 6e3oracHocTd, FDA ono6pmiio nuaMeHe-
HUA B MHCTPYKIIUM JIOPUIIEHEMA, coolIaroinye o6 aTUX pUCKax. [lepecMoTpeHHass MHCTPYK-
I BKJIIOYAET B ce0s MpeayIpe:k/IeHUe 0 TOM, YTO B HACTOSAIIEE BPeMs JOPUIIEHEM He 0100-
PEH U1l JeYeHUs THEBMOHMU JI000r0 THUIIA.

B KJIMHHUYECKOM WCCIEHOBAHUU, KOTOpPOE OBbLUIO ITPUOCTAHOBJIEHO, HaleHThl ¢ NBIJI-
ACCOIMUPOBAHHON OaKTepUAIbHOU MHEBMOHUEH IIOyYalld JIMOO 7-THEeBHOE JICUeHUE JTOPU-
neHeMoM, Ji60 10-AHEeBHOE JIeyeHHEe MMHUIIEHEMOM /IaacTaTiHoM. [lo pe3ynsraTam OIeH-
KM CMEPTHOCTB OT BCEX IIPUYMH ObLIa BBIIIIE B IPyIIie GOJIbHBIX, ITOIy4YaBIINX JOPUIIE-

HeM (23%; n=31/135), yeM B rpyIie, Hoay4yaBIllel UMUIIEeHEM+IMIacTaTyH (16,7%
n=22/132).

FDA coo6IIIaeT, 94To JOPHUIIEHEM MO-IIPEKHEMY CUHUTAETCH 6e30IIacHbIM U (-
(EKTUBHBIM I IIPUMEHEHUS 10 IPYTUM yTBePXAeHHBIM FDA nokazaHuaM: Jjie-
YeHUEe OCJIOKHEHHbBIX MHTPaabJOMIUHATBHBIX MH(MEKIIIU U OCJIOKHEHHBIX TH(DEK-
U MOYEBBIBOJAINIUX IyTeH, BKIIOYad HHQPEKIINU OoYeK (MH1eJI0HePPUT).

Ma . fov
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