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Introduction verification test of the suitability of the
The main purpose of this work was to test the test chromatographic system.

sample of cefazolin sodium, to determine the

attributable value of the number of accompanying Experimental part

impurities in the test sample of cefazolin sodium, to The object of attestation

study the homogeneity and stability of the test sample The object for attestation in terms of TR

of cefazolin sodium and the validation of the (technical report) for the determination of the
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accompanying impurities by HPLC method in PTS
(production technical service) was selected medicine
"Cefazolin for injection”, which according to the
monograph of HFC [24], is a sterile powder of
cephazolin sodium, placed in a hermetically sealed
container.

Cephazolin sodium is a semi-synthetic antibiotic
from the first generation of cephalosporins.

Properties

Description: crystalline powder of white or
almost white color, very hygroscopic.

Solubility: Easily soluble in water P, very low
soluble in 96% alcohol P.
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ISRA (India) = 3.117
ISI (Dubai, UAE) = 0.829
GIF (Australia) =0.564
JIF =1.500

SIS (USA) =0.912
PUHII (Russia) = 0.156
ESJI (KZ2) =8.716
SJIF (Morocco) = 5.667

ICV (Poland)
PIF (India)
IBI (India)
OAJI (USA)

=6.630
=1.940
=4.260
= 0.350

Impact Factor:
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J. 2 - [carboxy [(1H - tetrazole - 1 - 1 - ylacetyl)
amino] methyl] - 5 -) hydroxymethyl) - 5,6 - dihydro
- 2H - 1,3 - thiazine - 4 - carboxylic acid (hydrolyzed
cefazolinic) acid)

HsC
K. (6R, 7R) -3 - [[5 - methyl - 1,3,4 - thiadiazol
- 2 - yl) sulfanyl] methyl] - 8 - oxo - 7 - [(1H - tetrazole
-1-1-ylacetyl) ) amino] - 5 - thia - 1 - azoabicyclo
[420] octo - 2 - en - 2 - carboxamide
(cefazolinamide)

L. (6R, 7S) -3 - [[5 - methyl - 1,3,4 - thiadiazol -
2 - yl) sulfanyl] methyl] - 8 - oxo - 7 - [(1H - tetrazole
-1-1-ylacetyl) ) amino] - 5 - thia - 1 - azoabicyclo
[4.2.0] oct - 2 - en - 2 - carboxylic acid [24,p.100].

Moreover, the medicine "Cefazolin for
injection" must meet the requirements of the article of
SPhU "Medicines for parenteral use”, additionally tov
the section "Powders for injectable or infusion drugs".

Criteria for attestation of TR

In order to achieve the aim of this work, we
determined the content of the accompanying
impurities in the five test samples of the drug
“Cefazolin powder for solution for injection”. In this
way we estimated the content of the accompanying

impurities in the TR with acceptable uncertainty and
confirmed the homogeneity of the TR with the content
of the accompanying impurities.

The criterion for the permissible uncertainty of
the impurity content as a result of the attestation (Ags)
is its insignificance compared to the permissible
uncertainty of the determination method (Aan). The
same criterion can be applied to the assessment of the
uniformity of the TR.

Ars <0,32 - Aan, SO Ars <0,51%

Thus, it should be noticed that another important
parameter is the stability of the TR during the time of
testing. This parameter was studied in previous
experiments and determined as to be acceptable, but
the conclusion will be reached after the end of the
beginning testing. Therefore, this parameter is not the
object of study of this work.

Results and discussions

2.3. Research of TR certification

The tests are carried out according to the
methodology of the “Accompanying Impurities”
indicator in SPhU “Cefazolin Injection Monograph”
[24], following the general State Pharmacopoeia of
Ukraine article 2.2.29 “Liquid Chromatography” [25].

Experiment technique. Preparation of the test
solution; A quantity of the mixed contents of 10
containers was dissolved in mobile phase A to obtain
a solution with a concentration of 2.5 mg / ml
cefazolin.

Preparation of comparison solution (a): 1.0 ml of
the test solution was adjusted to a volume of 100.0 ml
with mobile phase A.

Preparation of the comparison solution (b):
according to Federal Health Care Reference Book
(FHC), the preparation of a solution of cefazolin in a
solution of 2 g / | sodium hydroxide P with a
concentration of 2 mg/ml cefazolin, infuse from 15
min to 30 min. 1.0 ml of the resulting solution was
adjusted to 20.0 ml with mobile phase A.

Chromatographic column requirements:

- Size 0.125 mm % 4.0 mm;

- Stationary phase: silica
chromatography, octadecylsilyl
encapsulated P (3 um);

- Temperature: 450°C.

The mobile phase composition:

- Mobile phase A: solution containing 14.54 g/ |
disodium hydrophosphate P and 3.53 g / | potassium
dihydrophosphate P;

- Mobile phase B:
chromatography;

Speed of the mobile phase: 1.2 ml / min.

Detection: spectrophotometrically at 254 nm.

Injections: 5 pl.

Applicability of the chromatographic system:
comparison solution (b):

- Degree of separation: not less than 2.0 between
the peak of cefazolin and the peak with relative
retention to cefazolin of about 1.1.

gel  for
silicagel,

acetonitrile for P
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Normalization:

- Any impurity: on the chromatogram of the test
solution, the area of any peak other than the main one
must not exceed the area of the main peak on the
chromatograph of the comparison solution (a) (1.0%);

- The number of impurities: on the
chromatogram of the test solution, the sum of the areas
of all peaks except the main one should not exceed 3.5
the area of the main peak on the chromatogram of the
comparison solution (a) (3.5%);

- Exclude peaks which area is less than 0.05 of
the area of the main peak in the chromatogram of the
comparison solution (a) (0.05%).

Calculation formula:

X= (81*1.0)/30
where

- S1 is the area of the impurity peak on the
chromatogram of the test solution;

- SO is the peak area of cefazolin in the
chromatogram of the comparison solution (a).

The methodology of the “Compound impurity”
indicator in "Cefazolin for Injection™ monograph of
SPhU [24] regulates only one parameter of checking
the suitability of the chromatographic system (CSCS),
determined from the chromatogram of the comparison
solution (b): the degree of separation: not less than 2.0
between the peak of cefazolin and peak with a relative
retention to cephazolin of about 1.1.

However, following the requirements of the
general article of SPhU «2.2.29. Liquid
chromatography” [25], for the tests for the content of
the impurities, the peak symmetry coefficient and the
limit of quantification (LQC) must be monitored.

Thus, CSCS for determination of the
accompanying impurities of cefazolin was performed
according to the following parameters: the degree of
separation (from the chromatogram of the comparison
solution (b)) and the symmetry coefficient of the peak
and the limit of quantitative determination (from the
chromatogram of the comparison solution (a)).

CSCS parameters were calculated following the
general article “2.2.46. Chromatographic separation
methods » of SPhU [17]. The degree of separation and
the peak symmetry coefficient are calculated using the
chromatography software.

LQC is calculated, given that the concentration
of cefazolin in the solution of comparison (a) is 1.0%,
by the formula:

It should be ensured that, according to the
pharmacopeia requirements [17], the LQC should be
no greater than the disregarded limit. According to the

methodology of the Cefazolin Injection Monograph
[24], the unaccounted limit is 0.05%, that is, the LQC
calculated should be no more than 0.05%.

2.3.1. Experimenting TR certification

The medicine "Cephazolin powder for solution
for injection”, 1.0 g produced by a Ukrainian
pharmaceutical company was certified as a test sample
for the determination of the accompanying impurities.

Mobile Phase A: 353 g of potassium
dihydrophosphate P add to 14.54 g of disodium
hydrophosphate P, dissolve in 700 ml of water P and
bring the volume of the solution with water P to
1000.0 ml.

Mobile phase B:
chromatography

Preparation of solutions:

Test solution: 130.0 mg of the substance was
dissolved in mobile phase A and the volume of the
solution was adjusted to 50.0 ml with the same
solvent.

Comparison solution (a): Adjust 1.0 ml of the
test solution to 100.0 ml with mobile phase A.

Comparison solution (b): 21 mg of FHC
cefazolin was dissolved in a solution of 2 g / | sodium
hydroxide P and the volume of the solution was
adjusted to 10.0 ml with the same solvent. The
resulting solution was maintained for 15 to 30
minutes. 1.0 ml of the resulting solution was adjusted
to 20.0 ml with mobile phase A.

Verification of the
chromatographic system:

The degree of separation (Rs) between the peaks
of Cefazolin and its impurities L on the chromatogram
of the comparison solution b is 3.1, which satisfies the
requirements of the Cefazolin Injection Monograph
[24], not less than 2.0.

The chromatography of the comparison solution
b is represented in the Appendix.

CSCs:

the symmetry coefficient is within the range
specified in HFC - from 0.8 to 1.5;

LQC does not exceed the unaccounted for limit -
0.05%.

acetonitrile  for P

suitability of the

Conclusions

- The suitability of the chromatographic
system was investigated and their stability and
compliance with the specified requirements were
confirmed.
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Table 1. Gradient of the mobile phase

Time (min.) Mobile phase A (%) Mobile phase B (%)
0-2 98 2
2-4 98—85 2—15
4-10 85—60 15—40
10-11.5 60—35 40—65
11.5-12 35 65
12-15 35—98 65—2
15-21 98 2
Table 2. Experiment technique
. Date of
Me | Name of the device | Type checking Data
1. Analytic scales Sciles _ ES_ _ ZESM—DR, 07.11.2017 Automatic
by“PreisaGravimetrics
2. Chromatographic | Waters Aliance 2690 10.11.2017 According to COP qualification
column KosnonkaSymmetryShield
RP18, 4,6*100 mm,
3,5mkm3pm, Waters
Table 3. Masses of samples

Name of the sample Mass of the sample, mg
Testl 0.1300
Test2 0.1288
Test3 0.1293
Test4 0.1300
Test5 0.1301

Table 4. The results of solution A chromatography

Name of solution Peak square, S S RSD, % Symmetry MKB, %
coefficient
ref a 129109 128618 0.44 1.04 0,05
128753 1.09 0,05
127992 1.11 0,05
Table 5. The results of the sample A determination
Name of sample | Peak square, | Peak square, | Peak square, | Peak square, | Peak  square,
Cy-134 Cy-1.75 Cy-3.45 Cy-5.15 Cy-5.40
14320 70656 18654 7880 14092
Test 1
13167 67961 17725 8042 12363
Average square | 13744 69309 18190 7961 13228
Impurity 0.11 0.54 0.14 0.06 0.10
contain, %
Sum of
impurities, % 0.95
[ ]
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Table 6. The results of the sample 2 determination

Name of | Peak square, | Peak square, | Peak square, | Peak square, | Peak square, Cy
sample Cy-134 Cy-175 Cy-3.45 Cy-5.15 -5.40
15423 73006 16410 9318 11960
Test 2
15423 73006 16410 9318 11960
Average square | 15423 73006 16410 9318 11960
Impurity 0.12 0.57 0.13 0.07 0.09
contain, %
Sum of
impurities, % 0.95
Table 7. The results of the sample 3 determination
Name of | Peak square, | Peak square, | Peak square, | Peak square, | Peak  square,
sample Cy-134 Cy-175 Cy-3.45 Cy-5.15 Cy-5.40
14729 75543 18286 9101 13374
Test 3
13309 65242 18904 7673 13821
Average square | 14019 70393 18595 8387 13598
Impurity 0.11 0.55 0.14 0.07 0.11
contain, %
Sum of
impurities, % 0.97
Table 8. The results of the sample 4 determination
Name of | Peak square, | Peak square, | Peak square, | Peak square, | Peak  square,
sample Cy-1.34 Cy-1.75 Cy-3.45 Cy-5.15 Cy-5.40
16213 79134 16511 10005 9929
Test4
13900 68546 18755 7939 13759
Average square | 15057 73840 17633 8972 11844
Impurity 0.12 0.57 0.14 0.07 0.09
contain, %
Sum of
impurities, % 0.99
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laboratorii z kontrolju jakosti likars'kih zasobiv
U kn. [Harkiv: vidavnictvo «NTMT», 2011, pp.
3 —-1064.

ISRA (India) = 3.117 SIS (USA) =0.912 ICV (Poland) =6.630
. ISl (Dubai, UAE)=0.829  PHHII (Russia) =0.156  PIF (India) =1.940
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Table 9. The results of the sample 5 determination
Name of | Peak square, | Peak square, | Peak square, | Peak square, | Peak  square,
sample Cy-1.34 Cy-1.75 Cy-3.45 Cy-5.15 Cy-5.40
15163 79243 16067 9375 13102
Test 5
13215 70408 17276 8932 13247
Average square | 14189 74826 16672 9154 13175
Impurity 0.11 0.58 0.13 0.07 0.10
contain, %
Sum of
impurities, % 1.00
Table 10. The results of the tests samples homogeneity
Contain of | Contain of | Contain of | Contain of | Contain of
impurity 1, | impurity impurity 3, | impurity 4, | impurity 5,
Ne of the sample % 2,% % % % Sum of impurities, %
1 0.11 0.54 0.14 0.06 0.10 0.95
2 0.12 0.57 0.13 0.07 0.09 0.98
3 0.11 0.55 0.14 0.07 0.11 0.97
4 0.12 0.57 0.14 0.07 0.09 0.99
5 0.11 0.58 0.13 0.07 0.10 1.00
Average 0.11 0.56 0.14 0.07 0.10 0.98
SD 0.006 0.018 0.007 0.004 0.006 0.019
Aimp=(SD*t), % 0.012 0.039 0.016 0.009 0.013 0.041
Requirements to Aimp, % | 0.51
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