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Aim. The work aimed at metrological evaluation and management of the risk of inconsistency in the results of 
desloratadine assay in film-coated tablets. 
Materials and methods. A pilot-scale batch of the pharmaceutical preparation Alerdez served as a study object. 
Spectrophotometric readings were performed on a UV-Vis spectrophotometer Lambda 25 at 282 nm. An analyti-
cal balance Mettler Toledo, pH-meter Metrohm, Class A volumetric pipettes and flasks were used for analysis. 
The test sample was prepared by manual tablet grinding. 
Results and discussion. A trend of obtaining inconsistent assay results with a systematic shift towards an in-
crease while taking test portions in sequence was observed. This may inform a test sample inhomogeneity, which 
may be reduced by increasing a test portion mass. An experiment design to study the impact of the test portion 
mass on the variability in assay results was laid down. A prognosis for the minimum test portion mass contrib-
uting to the mitigation of the risk of the test sample inhomogeneity was scientifically justified and experimentally 
verified. Acceptance criteria for the assessment of the test sample homogeneity by assay results were established 
based on the principle of insignificance and recommendations of the State Pharmacopoeia of Ukraine to the tar-
get measurement uncertainty. A procedure for desloratadine assay intended to be used for the method transfer 
and routine analysis, as well as acceptance criteria for assay results, was developed. Their feasibility was exper-
imentally proved during method transfer. The greater difference between the values obtained in the receiving 
unit compared to those collected in the sending unit was observed, yet the results met the acceptance criteria. 
Conclusions. This paper provides comprehensive solutions that allow for minimizing the risk of variability in 
desloratadine assay results. The risk of aberrant assay results could be mitigated by using a test portion equiva-
lent to the weight of four tablets (approx. 420 mg) 
Keywords: desloratadine tablets, sample preparation, comminution, homogeneity acceptance criteria, assay re-
sult uncertainty 
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1. Introduction 
Assay is an essential quality attribute of 

medicines. Accurate assay results are critical for making 
informed accept/reject decisions. However, sometimes 
aberrant assay results are observed, and the root cause 
should be investigated [1].  

In the European Union, for assays of finished drug 
products (FDPs), the content limits of ±5 % are 
considered acceptable without further justification; the 
use of wider limits has to be justified [2, 3]. Along with 
this, FDPs should meet the requirements for uniformity 
of dosage units (UDU), harmonised between the 
European Pharmacopoeia (Ph. Eur.), the U.S. 
Pharmacopeia (USP) and the Japanese Pharmacopoeia, 
that allow deviation in the amount of an active 
pharmaceutical substance among dosage units up to 25 % 
of the amount claimed [4]. Such a significant deviation 
may lead to inconsistent assay results provided a test 
sample is not sufficiently representative. In this regard, 
an assay result should be obtained from a representative 
test sample of the dosage units with subsequent 
averaging of the result [5]. For solid dosage forms 

(SDFs), 20 units are generally accepted to be a 
representative sample size. The use of a lesser number of 
SDF units increases the risk of making wrong or 
inconsistent decisions about the compliance of medicines 
with specifications in the event the method uncertainty 
and the content variability between SDF units are close 
to the maximum allowable values [6].  

Earlier we have shown that for FDPs, the 
requirements for the content limits of ±5 %, target 
uncertainty of the assay results and UDU test are 
consistent provided an averaging of 20 SDF units is used 
for assay [7].  

The most reliable technique to obtain a 
representative test sample for analysis is to dissolve  
20 tablets to prepare a test solution. However, the use of 
this technique may create difficulty in the event an 
analyte has limited solubility in the selected solvent. 
Therefore, a conventional approach for preparation of a 
test sample for assays of tablets, including film-coated 
ones, is to grind the dosage units by hand to a visually 
homogeneous powder from which a test portion is then 
taken for the analysis [8].  
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The criterion of visual homogeneity is quite 
subjective. Scarce literature reports techniques of 
sieving, increasing comminution time, dispersing the 
coating material, and the use of electric mills to solve the 
possible issue with the test sample inhomogeneity. 
However, each of them has its drawbacks and cannot 
itself provide a reliable solution to the problem. 
Therefore, manual grinding of dosage units is considered 
by many a preferred technique as being the simplest one. 
The method of sample averaging has been shown to run 
the risk of obtaining an inhomogeneous test sample, 
whichever technique is used [9, 10]. However, the 
authors neglected to quantify this risk. Since no 
acceptance criteria for sufficient test sample 
homogeneity were established, the risk of making 
inaccurate or inconsistent conclusions about medicine 
compliance exists. While there is a well-known 
technique to reduce the impact of the test sample 
inhomogeneity by increasing a test portion mass [11, 12], 
management of the risk by this technique, as far as we 
know, has not been reported yet. Thus, in spite of the 
existent issue, the risk of inaccurate or contradictory 
assay results on account of insufficient homogeneity of 
the test sample when obtained in another laboratory or 
over time remains out of control. 

During method development for desloratadine as-
say in pharmaceutical preparation Alerdez, film-coated 
tablets containing 5 mg of desloratadine, manufactured 
by PJSC SIC “Borshchahivskiy CPP”, Ukraine, we ob-
tained assay results significantly underestimated com-
pared to those calculated from the UDU test. For the 
procedure, a spectrophotometric method in the UV 
region was chosen. The use of organic solvents in which 
desloratadine is readily soluble led to the unacceptably 
high absorption of the placebo solution. When chosen  
0.1 M hydrochloric acid as a solvent, the use of which for 
quantification of desloratadine is described in the 
literature [13], the absorption of the placebo solution was 
relatively low. Given poor solubility of desloratadine 
in 0.1 M hydrochloric acid, grinding of dosage units 
was chosen as a sample preparation technique. For the 
preparation of the test solution, a test portion was 
taken from the averaged test sample resulting from 
comminution of 20 tablets of desloratadine by hand to 
a visually homogeneous powder. The procedure was 
validated using model solutions by the approach of the 
State Pharmacopoeia of Ukraine (SPhU) described in 
the general text 5.3.N.2. Validation of analytical 
procedures [14]. 

It should be noted that a number of works 
describe development and validation of the procedure for 
assay of desloratadine in film-coated tablets, in which a 
test sample is obtained by grinding 20 tablets [15–20]. 
However, none of them addresses the problem of 
managing variability in assay results associated with the 
test sample inhomogeneity. 

In view of this, management of the risk of 
inhomogeneity of the test sample by reason of manual 
comminution technique is of vital importance.  

This work aimed at metrological evaluation and 
management of the risk of inconsistency in the results of 
desloratadine assay in film-coated tablets. 

 

2. Planning (methodology) of research 
Manual tablet grinding is still a widely employed 

technique for quantification of desloratadine, though 
proved to be challenging for ensuring sufficient homoge-
neity of the test sample resulting in variability in assay 
results. To ensure acceptable homogeneity of the test 
sample and to minimize the risk of aberrant assay results, 
there was a need to set out an experiment design, estab-
lish metrologically sound acceptance criteria based on 
the state-of-the-art approaches, and propose a procedure 
suitable for the method transfer and routine analysis of 
the pharmaceutical preparation Alerdez, 5 mg deslorata-
dine film-coated tablets. 

Analytical procedures are designed to be suitable 
for the intended use [21]. The World Health Organiza-
tion recommends using different analytical methods to 
define the most acceptable one, considering their suita-
bility and affordability [22]. For desloratadine tablets, 
USP offers an HPLC method for assay and a spectropho-
tometric method for the dissolution test [23]. The use of 
the spectrophotometric method is advantageous over an 
HPLC method in terms of costs and time. It is widely 
used for quantification of active pharmaceutical sub-
stances, including desloratadine. Therefore, a spectro-
photometric method was chosen for the study of variabi-
lity in assay results. Fulfilment of the aim of the research 
required the development of a feasible and reproducible 
procedure for desloratadine assay based on scientific-
based acceptance criteria.  

 
3. Materials and methods 
A pilot-scale batch of the pharmaceutical prepara-

tion Alerdez, 5 mg desloratadine film-coated tablets 
manufactured by PJSC SIC “Borshchahivskiy CPP”, 
Ukraine, served as a study object. Excipients: calcium 
hydrogen phosphate dihydrate, cellulose, maize starch, 
talc, hypromellose, macrogol 400 (PEG 400), macrogol 
4000 (PEG 4000), polyvinyl alcohol, titanium dioxide, 
indigo-carmine colouring. The content of desloratadine is 
specified to range from 4.75 mg to 5.25 mg (5 mg±5 %) 
per tablet. The tablet weight is about 105 mg.  

For quantification of desloratadine, a 
spectrophotometric method in the UV region was 
employed. Readings were performed on a UV-Vis spec-
trophotometer Lambda 25 equipped with a 1-cm cuvette 
(Perkin Elmer) at 282 nm.  

For the study, we also used an analytical balance 
Mettler Toledo XP 205DR, pH-meter Metrohm, Class A 
volumetric pipettes and flasks, PTFE filter with pre-filter 
0.45 m cat. No. SYTG0602MNXX104 manufactured 
by MDI.  

For the preparation of a reference solution, an 
SPhU reference standard of desloratadine suitable for 
assay by UV-Vis spectrophotometry was used (assigned 
value: 99.7 %, target uncertainty: NMT 0.5 % ex-
pressed as a one-tailed confidence interval for a proba-
bility of 95 %). 

Test Sample. Weigh and grind 20 randomly cho-
sen tablets to a visually homogeneous powder using a 
mortar and pestle. 

Test solution. Transfer a test portion taken from 
the test sample to a volumetric flask, add 0.1 М hydro-
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chloric acid, and sonicate for about 20 min with intermit-
tent manual shaking. Cool and dilute the content of the 
flask to volume with the same solvent, and mix. Pass 
through a filter and use the filtrate.  

By the manufacturer’s procedure, a test portion 
equivalent to the tablet weight (about 105 mg) is dis-
persed in a 250 mL volumetric flask. In the study, test 
portions of 105 mg, 210 mg, and 420 mg (equivalent to 
the weight of one, two, and four tablets, respectively) 
were used. The test portions were dissolved in the sol-
vent correspondingly in a 250 mL, 500 mL, and 1000 mL 
volumetric flasks. 

Reference solution. Dissolve 40 mg of an SPhU 
desloratadine reference standard in 100 mL of 0.1 М 
hydrochloric acid. Dilute 5.0 mL of the resulting solution 
with the same solvent to volume in a 100 mL volumetric 
flask. 

The content of desloratadine (xi) per tablet, ex-
pressed in mg, is calculated by Eq. (1). 
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where A1 – absorbance of the test solution; 
A0 – absorbance of the reference solution; 
m0 – test portion mass of the SPhU desloratadine 

reference standard, mg; 
m1 – test portion mass of the test sample, mg; 
P – value assigned to the SPhU desloratadine ref-

erence standard, per cent; 
V1 – volume of 0.1 М hydrochloric acid in the test 

solution, mL;  
b – average tablet mass, mg. 
 
4. Results  
When developing a procedure for quantification 

of desloratadine in film-coated tablets Alerdez, assay 
results significantly underestimated in comparison with 
those calculated from the UDU test were obtained, which 
may be explained by segregation of the test sample while 
taking test portions caused by substantial physical diffe-
rences between a tablet coat and a tablet core [9]. If this 
is a case, there should be a trend of obtaining increasing-
ly higher assay results while taking test portions in se-
quence. To the best of our knowledge, studies investiga-
ting inconsistent assay results on the assumption of in-
homogeneity of the test sample introduced during test 
portion taking have not been reported in the literature.  

Evidently, while using a test sample prepared by 
manual grinding of film-coated tablets, the following 
risks are possible: 

1) unacceptably high variability in assay results; 
2) a systematic shift in the assay results in the 

course of taking test portions in sequence (either from 
higher to lower or lower to higher values). 

The risks can be mitigated by increasing a test 
portion mass. Theoretically, doubling a test portion mass 
is comparable to the performance of two independent 
analyses followed by averaging of results [11].  

Considering all the above, to study the influence 
of the test portion mass on the variability in deslorata-

dine assay results, we offer an experiment design as 
follows: 

“Obtain a visually homogeneous test sample by 
grinding 20 tablets to powder. Take test portions sequen-
tially recording their numbers (ni) and assay deslorata-
dine by the manufacturer’s procedure until the test sam-
ple has run out.  

Calculate assay results (xi) in percentages of the 
nominal concentration of desloratadine in tablet by Eq.1. 
Calculate a one-tailed confidence interval for the values 
of xi (i).”  

Here and further, a confidence level is 95 %.  
For evaluation of assay results, we propose to cal-

culate a least-squares regression line by Eq. 2. 
 
xi=a+b×ni.,                                                         (2) 

 
where xi – nominal concentration of desloratadine per 
tablet, per cent (dependent variable); 

a – intercept; 
b – slope; 
ni – number of the test portion (independent vari-

able). 
For the assessment of homogeneity of the test 

sample, we propose acceptance criteria that rely on the 
principle of insignificance [24] and SPhU approaches to 
the target measurement uncertainty for assay of FDPs 
(Utarget) described in the general text 5.3.N.1. Statistical 
analysis of the results of a chemical experiment [14], 
according to which the following requirement for FDPs 
with content limits (± B) have to be met: 

 
Utarget=0.32×В,                                                  (3) 
 

where Utarget is expressed as a one-tailed confidence 
interval. 

The use of the coefficient of 0.32 ensures insigni-
ficance of the partial constituent of uncertainty at a con-
fidence level of 95 %.  

For В=5 %, the requirement for uncertainty of the 
assay result: Utarget=1.6 %. 

Hence, we propose the following acceptance crite-
ria for assay results: 

1. Criterion for the result reliability: 
 

,i targetU                                                          (4) 

 
which is for the study object: i≤1.6 %. 

2. Criterion of statistical insignificance for b:  
 

,bb                                                                  (5) 

 
where b – two-tailed confidence interval. 

3. In the event of failure to comply with criterion 
2 (if b differs significantly from zero), the criterion of 
practical insignificance of segregation is proposed: 

 

1 max 1.6 %,Calc Calcx x                                      (6) 

 
where х1Calc – assay value calculated from the regression 
line for n1 (the first test portion analyzed); 
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хmax Calc – assay value calculated from the regres-
sion line for nmax (the last test portion analyzed). 

 
For the above approach to work correctly, an ana-

lytical procedure should be validated using model solu-
tions, and an uncertainty assessed from the validation 
results (Val) should be reasonably small for the inhomo-
geneity study. 

By ISO 17034, an analytical procedure is 
considered acceptable for the inhomogeneity study if 
Val≤Utarget, i.е. if Val≤1.6 % [25]. However, it is advisa-
ble that Val uncertainty is insignificant with respect to 
the acceptance criterion: 

 
1.6 % 0.32; 0.51 %.Val Val                          (7) 

 

The results of the assay procedure validation con-
ducted prior this study have shown that Val=0.55 %, 
where Val is a confidence interval for recovery calcula-
ted from the results of the study of linearity on 9 model 
solutions [14]. Apparently, the obtained value of Val is 
acceptable and very close to the most stringent criterion.  

To verify the established acceptance criteria, we 
carried out an experimental study.  

We started from the test portion mass equivalent to 
the weight of one tablet (105 mg) since in this case, the 
analytical procedure was also suitable for the UDU test.  

The assay and calculation results obtained for the 
test portions of 105 mg are shown in Table 1.  

A graphical presentation of the assay results, as 
well as the regression line calculated from them, is given 
in Fig. 1.  

 
Table 1  

Results of desloratadine assay and calculation obtained for the test portion of 105 mg 
ni mi, mg xi, % Parameter a b 
1 108.13 96.46 Value 96.81 0.17 
2 107.60 96.94 SD 0.56 0.05 
3 108.07 97.60 Df 

 

8 
5 105.39 98.50 t(Р2=0.05; df=8) 2.31 
7 102.52 97.67 Δb 0.12 

10 104.71 99.61 Acceptance criteria: b ≤ Δb 
13 107.57 97.28 х1 Calc (n = 1) 96.99 
15 106.98 100.62 хmax Calc (n=20) 100.31 

17 114.74 99.05 1 maxCalc Calcx x  3.32 

18 104.80 100.32 Acceptance criteria: 1 max 1.6Calc Calcx x   

Mean 98.40 
 Δi 2.70 

Acceptance criteria Δi≤1.6 % 
 
 

 
Fig. 1. Assay results obtained for the test portion of 105 

mg and the regression line 
 

As seen from Table 1, the confidence interval for 
assay results (Δi) is twice the acceptance criteria. Fur-
thermore, there is a systematic shift in the assay results 
from lower to higher values. The slope of the calculated 
regression line is statistically significant for a 95 % con-
fidence level. The difference between assay results ob-
tained for the first and last test portions calculated from 
the regression line is twice as much as the acceptance 
criteria. Therefore, the use of the test portion mass equi-

valent to the weight of one tablet (105 mg) is unaccepta-
ble as it does not ensure the required uncertainty of assay 
results. 

Considering all the above, we conducted a theo-
retical prognosis for the test portion mass suitable for 
assay (mtheor). We proceeded on the assumption that an 
increase in the test portion mass by n times decreases 
variability caused by inhomogeneity by n times: 

 
mtheor=mi(i/1.6)2=105(2.7/1.6)2=300 mg     (8) 
 

 
 

2

1 max

2

/1.6

105 3.3 /1.6 450 .

theor i Calc Calcm m x x

mg

   

  
               (9) 

 

Eq. (8) and (9) are based on the results for the 
one-tailed confidence interval for the assay values (Δi) 
and the difference between assay values obtained for the 
first (n=1) and last (n=20) test portions calculated from 
the regression line, respectively. 

On the grounds of the results obtained, the test 
portion mass should be increased fourfold. As deslorata-
dine is slightly soluble in the selected solvent 

y=0.17x+96.81
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(0.1 M hydrochloric acid), an increase in the test portion 
mass and the solvent volume should be done.  

Therefore, the following amendment to the manu-
facturer’s procedure for the test solution preparation was 
made:  

“Transfer a test portion of the test sample equiva-
lent to the weight of four tablets (about 420 mg) to a 
1000-mL volumetric flask. Add 800 mL of 0.1 М hydro-
chloric acid and sonicate for about 20 min with intermit-
tent manual shaking. Cool and dilute the content of the 
flask to volume with the same solvent, and mix. Pass 
through a filter and use the filtrate.”  

To verify the abovementioned prognosis, it was 
necessary to perform an assay using test portions in-
creased by two and four times compared with the manu-
facturer’s procedure. 

For the use of the test portion increased by two 
times, the following amendment to the manufacturer’s 
procedure for the test solution preparation was  
made:  

“Transfer a test portion of the test sample equiva-
lent to the weight of two tablets (about 210 mg) to a 500-
mL volumetric flask. Add 400 mL of 0.1 М hydrochloric 
acid and sonicate for about 20 min with intermittent 
manual shaking. Cool and dilute the content of the flask 
to volume with the same solvent, and mix. Pass through a 
filter and use the filtrate.”  

The assay and calculation results obtained for the 
test portions of 210 mg are shown in Table 2.  

Fig. 2 represents a graphical presentation of the 
assay results, as well as the regression line calculated 
from them. 

 
 

Table 2 
Results of desloratadine assay and calculation obtained for the test portion of 210 mg 

ni mi, mg xi, % Parameter a b 
1 212.40 98.27 Value 98.82 0.23 
2 214.40 99.34 SD 0.36 0.06 
3 220.90 100.12 Df 

  

8 
4 211.60 100.34 t(Р2 = 0.05;df = 8) 2.31 
5 219.40 100.42 Δb 0.14 
6 208.80 99.45 Acceptance criteria: b ≤ Δb 
7 219.30 100.11 х1 Calc (n=1) 99.05 
8 208.50 100.82 хmax Calc (n=10) 101.11 

9 206.40 100.90 1 maxCalc Calcx x  2.07 

10 201.40 101.06 Acceptance criteria: 1 max 1.6Calc Calcx x   

Mean 100.08 

  
Δi 1.57 
Acceptance criteria Δi≤1.6 % 

 
 
 

 
Fig. 2. Assay results obtained for the test portion of  

210 mg and the regression line 
 

As seen from Table 2, the confidence interval for 
the assay results (Δi) corresponds to the maximum al-
lowable value. The slope of the calculated regression line 
is still statistically significant for a 95 % confidence 
level. The difference between assay results obtained for 
the first and last test portions calculated from the regres-
sion line exceeds the acceptance criteria. Therefore, the  
 

 
use of the test portion equivalent to the weight of two 
tablets (210 mg) is unacceptable. This conclusion is in 
line with the prognosis made (Eq. (8) and (9)). 

The assay results for the test portion of 420 mg 
are shown in Table 3.  

Fig. 3 represents assay results and the regression 
line calculated from them.  

 

 

Fig. 3. Assay results obtained for the test portion of  
420 mg and the regression line 
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Table 3 

Results of desloratadine assay and calculation obtained for the test portion of 420 mg 
ni mi, mg xi, % Parameter a b 
1 408.35 99.19 Value 99.16 0.08 
2 415.21 99.23 SD 0.38 0.14 
3 396.50 99.78 Df 

 

2 
4 407.43 99.27 t(Р2=0.05;df=2) 4.3 

Mean 99.37 Δb 0.60 
Δi 0.65 Acceptance criteria: b ≤ Δb 

Acceptance criteria Δi≤1.6 % 

х1 Calc (n=1) 99.24 
хmax Calc (n=4) 99.49 

1 maxCalc Calcx x  0.24 

Acceptance criteria: 1 max 1.6Calc Calcx x   

 
 

 
From Table 3, it is noticed that an increase in the 

test portion to 420 mg resulted in the scatter of the assay 
results about three times lower than the maximum ac-
ceptable. The standard deviation decreased sixfold as 
opposed to the expected halving. The resulting uncertain-
ty complied to that obtained during validation using 
model solutions (i=0.65 %; Val=0.55 %). It means that 
variability in the assay results associated with the inho-
mogeneity of the test sample was reduced to an insignifi-
cant level. A plausible explanation for this might lie in 
the fact that the influence of the test sample segregation 
when taking test portions in sequence tended to zero 
owing to a reduction of the number of test portions 
taking. It should be noted that despite a visually 
recognised slope of the calculated regression line, a very 
small degree of freedom leads to a large value of the 
confidence interval, which means that the slope is statis-
tically insignificant. 

Thus the experimental results have shown that 
an increase in the test portion mass is an effective tool 
for reducing variability in assay results associated 
with the inhomogeneity of the test sample. However, 
given that routine analysis can be performed in time-
limited conditions, manual grinding of film-coated 
tablets is highly likely to be a source of uncontrolled 
variability in assay results.  

Therefore, we propose a metrologically sound 
procedure for quality control of desloratadine assay  
results: 

“From the test sample obtained by manual 
grinding of 20 tablets of 5 mg desloratadine film-
coated tablets to a visually homogeneous powder (for 
approx. 5 min), take four consecutive test portions 
(approx. 410 mg each) and assay according to the 
procedure.  

Calculate a confidence interval of the single value 
of the analysis results for four test solutions (i).” 

The procedure is intended to be used as an ele-
ment of the method transfer and analytical control strate-
gy [26]. It can also be used for personnel testing or inves-
tigation of out-of-specification results. 

 
 

Acceptance criteria: 
• Δi ≤ 1.6 %  pass. 
• Δi > 1.94 %   fail. The cause of the discrepan-

cy should be investigated.  
• 1.94 % ≥ i ≥ 1.6 %  ambiguous. An assay  

using additional 20 tablets should be performed by the 
proposed procedure (4 test portions per 420 mg) and 
calculation of the standard deviation for single assay 
results and the pooled confidence interval for all assay 
results (i_pool) should be made.  

If Δi_pool ≤ 1.6 %  pass.  
If Δi_pool > 1.6 %  fail. The cause of the discre-

pancy should be investigated. 
We propose to control a convergence of the assay 

results as a measure of their uncertainty. The confidence 
interval for a single assay result should not exceed  
Utarget=1.6 %. To heighten reliability of decision-making, 
the analysis can be repeated using additional 20 tablets. 
The confidence interval (i_pool) of the pooled RSD and 
combined number of degrees of freedom df=(4–1)+ 
+(4–1)=6 (instead of df=4–1=3) should be calculated in 
this instance. However, if the calculated confidence inter-
val for the first four analyses is large enough and require-
ments for i_pool are not met when performing additional 
four analyses, even if their RSD=0, the test is stopped.  

For routine analyses, a more straightforward ac-
ceptance criterion is proposed: compare assay results for 
the first and fourth test portions since in that case, the 
effect of a systematic shift towards an increase in the 
assay results is most clearly manifested:  

Assay results obtained for the first and fourth test 
portions should not differ by more than 2.3 % (as two 
independent analysis results are compared, each of which 
may have an uncertainty of no more than Utarget, they can 
differ by no more than Utarget2=2.3 %). 

To verify the feasibility of the proposed analytical 
procedure, we conducted its transfer. Besides, for the 
results obtained, the equation of the regression line was 
calculated, from which the significance of the slope and 
the difference between calculated assay values for the 
first and fourth analysis were checked. 
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The results obtained in the receiving unit (RU) are 
shown in Table 4.  

Table 4 illustrates that in RU, the test sample is 
characterised by acceptable homogeneity, which is evi-
denced by admissible difference between assay results 

(1.19; criterion: 1 max 2.3 %Calc Calcx x   ) and insignifi-

cance of the slope of the regression line. The require-
ments for i are met.  

 
Table 4 

Results of desloratadine assay and calculation obtained 
for the test portion of 420 mg in RU during  

method transfer 
ni mi, mg xi, % 
1 401.2 98.3 
2 400.9 99.5 
3 403.1 99.7 
4 408.0 99.5 

Mean 99.3 
Δi 1.51 

Acceptance criteria Δi≤1.6 % 

1 maxCalc Calcx x  1.19 

Acceptance criteria 1 max 2.3 %Calc Calcx x   

 
 

 
Fig. 4. Assay results obtained for the test portion of  

420 mg and the regression line in RU during method 
transfer 

 

However, the difference between the assay results 
obtained for the first and fourth test portions 

1 maxCalc Calcx x  is greater in RU compared to those 

obtained in the Sending Unit (SU) – 1.19 as opposed to 
0.08. i is also much greater in RU than in SU (1.51 % as 
opposed to 0.65 %) and is very close to the critical value 
(Utarget=1.6 %).  

This confirms subjectivity of the visual control 
over homogeneity of the test sample prepared by manual 
tablet grinding and the need for objective control over 
this source of variability in assay results during routine 
analyses. 

 
5. Discussion 
Several works reported a discrepancy in assay results 

associated with inhomogeneity of the powder bed obtained 
by grinding of tablets to be served as a test sample [9, 10]. 
Variability in assay results was also observed when deve-

loping and validating an assay procedure for quantification 
of desloratadine in film-coated tablets on the manufacturer’s 
premises (PJSC SIC “Borshchahivskiy CPP”, Ukraine), 
where a test sample was obtained in the same fashion. Since 
there was difficulty using another technique, manual grin-
ding of desloratadine tablets was chosen for the test sample 
preparation.  

To achieve sufficient homogeneity of the test 
sample and reduce the risk of variability in assay results, 
amendments to the manufacturer’s procedure were made, 
and acceptance criteria were laid down. The proposed 
solutions were experimentally justified.  

The use of the test portion equivalent to the weight 
of four tablets minimizes the risk of aberrant results of the 
assay of desloratadine in film-coated tablets Alerdez manu-
factured by PJSC SIC “Borshchahivskiy CPP”, Ukraine. 

Study limitations. Acceptance criteria for managing 
the risk of inconsistent assay results associated with inho-
mogeneity of the test sample were established following an 
approach of the State Pharmacopoeia of Ukraine and the 
principle of insignificance. They targeted at the pharmaceu-
tical preparation Alerdez, 5 mg desloratadine film-coated 
tablets manufactured by PJSC SIC “Borshchahivskiy CPP”, 
Ukraine. Consequently, the acceptance criteria and proce-
dure for method transfer proposed in this paper may not be 
transferred to other tablets of desloratadine due to diffe-
rences in national regulatory requirements or adopted ap-
proaches, pharmaceutical composition, technology, and/or 
analytical procedure, although can be useful for providing 
solutions that deal with the issue of assay result variability. 

Prospects for further research. The procedure 
developed for quality control of desloratadine assay re-
sults can be used for personnel testing or investigation of 
out-of-specification results. 

 
6. Conclusions 
1. The variability in assay results of desloratadine 

in film-coated tablets Alerdez associated with inhomoge-
neity of the test sample prepared with the aid of manual 
tablet comminution was studied. 

2. An experiment design to study the influence of 
the test sample inhomogeneity on the variability in assay 
results was laid down. 

3. Based on the principle of insignificance and 
recommendations of the State Pharmacopoeia of Ukraine 
to the target measurement uncertainty, acceptance criteria 
for the assessment of homogeneity of the test sample by 
assay results were established. 

4. A theoretical prognosis for the minimum test 
portion mass required to achieve sufficient homogeneity 
of the test sample and minimize the risk of obtaining 
inaccurate assay results to an acceptable level was made 
and experimentally verified.  

5. A procedure suitable for the use in routine 
analysis and as an element of the method transfer and 
analytical control strategy, as well as acceptance crite-
ria for assay results, was developed. Its feasibility was 
experimentally proved during method transfer. In the 
receiving unit, the acceptance criteria were fulfilled. 
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