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Abstract: In this paper, presented are the results of quality control of distilled water
used for the reconstitution of powders for oral suspension usually intended for pediatric
population. By reviewing the legislation, there is no clearly defined shelf life and storage
instruction for this type of water. The conducted analyses confirmed that some pharmacies
on the territory of Bosnia and Herzegovina use technical distilled water (water for
accumulators, iron and antifreeze dilution), but also distilled water that does not meet quality
requirements prescribed by European Pharmacopoeia. The tested water samples did not have
adequately labeled packaging (production time and shelf life). The results showed that out of
a total of 10 samples, 2 had conductivity greater than permissible, 3 had an exceeded limit
for heavy metals, and 2 of the samples showed the presence of oxidisable substances. Out of
all tested samples, only one sample met microbiological criteria for purified water. Based on
the results of these analyses, it can be assumed that in many pharmacies around the country,
inadequate distilled water is used which could endanger the stability of the pharmaceutical
preparation and the safety of the patient. Bearing in mind that antibiotic oral suspensions are
prescribed from the age of the infant, and that a large number of children consume these
products for a long period due to frequent infections, the question arises as to whether
prepared drugs accomplish their purpose and whether pharmacists are sufficiently aware of

the importance of the quality of this type of water?
Keywords: water quality control, distilled water, water for reconstitution, water in

pharmacy.

1. INTRODUCTION

Distilled water is one of the most frequently
used resources in pharmaceutical industry. In the
production of pharmaceutical preparations, it is widely
used as an excipient, with a different role: solvent,
vehiculum, diluent, adjuvant in certain phases of
production of variety of pharmaceutical dosed
products. It is also used in synthesis processes of active
and auxiliary substances, in production of a final
product, for reconstitution of powders and granules for
oral suspensions (for example oral suspensions for
pediatric purposes). It is used as a washing and rinsing
agent for dishes, production equipment, primary and
secondary packaging [1,2]. Water and water vapor are
proved to be very effective in the processes of
sterilization of aqueous parenteral preparations,
aqueous ophthalmic preparations, accessories, devices
and bandage materials. It has been proven that this
method  of  sterilization  rapidly  destroys

microorganisms with minimal harmful effects on
material that is sterilized [3].

The wide use of water is explained by its
chemical stability in various aggregate states and
good biological tolerance, as it is an integral part of
the cell and the main component of body fluids.
Physico-chemical properties of water such as: low
molecular weight, expressed polarity, ability to form
hydrogen bonds, high dielectric constant, allow
compatibility and dissolution of a large number of
substances, but also good resorption after
administration of the drug in the form of an aqueous
solution. There are many different types of water that
are used for pharmaceutical purposes and depending
on the type of application, water is of a different
quality [1].

The term ,water” in pharmacy is commonly
used to label drinking water (lat. Aqua Fontana),
which is derived from natural sources or by purifying
water from natural sources. The quality of drinking
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water is not included in the monograph of modern
Pharmacopoeia, but must be in accordance with the
guidelines laid down by the World Health
Organization (WHO) [4] and the standards laid down
in national water documents set by the regulatory
body [1,5].

Drinking water contains salts of aluminium,
calcium, iron, magnesium, potassium, sodium, zinc
and manganese. Compounds of arsenic, barium,
mercury, cadmium, chromium, lead, selenium,
nitrogen (nitrates and nitrites) may be dangerous for
human health. If traces of heavy metals and toxic
compounds are found in drinking or distilled water
which is used for reconstitution of powders for oral
suspensions, they may have negative effects on
human health, so their presence in drinking water is
permanently monitored [6]. Based on experimental
and epidemiological studies, the WHO recommended
a maximum permissible concentration limit for each
substance found in water intended for human
consumption (organic and inorganic components,
solids, gases, microorganisms). It is the duty of all
regulatory bodies to harmonize their national quality
control regulations for all of those waters with the
WHO guidelines [4].

The greatest risk to human health in drinking
water is the presence of microorganisms (bacteria,
viruses, fungi, parasites). The influence of
microorganisms is most often manifested after
consuming water containing pathogenic and/or
conditionally pathogenic microorganisms, but also
because of contact with surfaces previously treated
with microbiologically irregular water. The clinical
picture of the disease after the wuse of
microbiologically defective water depends on the
type of pathogen, its virulence, the number of
microorganisms that enter the body, and the
resistance of the human organism. Poisoning is

manifested as diarrhea, dysentery, hepatitis, skin and
mucous membranes infections.

Microbiological hazards in drinking water are
pathogenic microorganisms such as Salmonella spp,
Shigella spp, Campylobycter, Escherichia coli,
Aspergillus  spp, Enterobacter, Proteus spp,
Pseudomonas aeruginosa, bacteriophages, spores,
enteroviruses, fungi and algae. Pseudomonas
aeruginosa, Proteus species and Escherichia coli are
the most dangerous for human health. Primary
vulnerable populations are children, pregnant
women, nursing mothers, old and chronically ill
persons and immunocompromised persons [7].

Bacteriological examination of drinking water
includes the following analyses:

— determination of the total number of bacteria
in 1 mL of water on a non-selective substrate,

— determining the presence of Escherichia
coli,

— determination  of  the
thermostable coliform bacteria,

presence  of

— determining the presence of faecal
streptococci,
— determining the presence of the Proteus

species,

— determining the presence of Pseudomonas
aeruginosa,

— determining the presence of bacteriophage
[6].

Aqua purificata/destilata is water obtained by
the proper treatment processes of drinking water,
such as distillation, ion exchange or reverse 0Smosis.
Itis used as excipient in the process of manufacturing
of various pharmaceutical dosage forms that do not
require apergy and sterility, but must satisfy the
corresponding values of physico-chemical and

microbiological parameters that confirm its quality,
as shown in Table 1 [2, 8].

Table 1. The values of physico-chemical and microbiological parameters prescribed by the European Pharmacopoeia

for distilled water (specification for distilled water)

Parameters Limits

Appearance

Conductivity

Heavy metals

Total organic carbon (TOC) or
oxidisable substances

Nitrates

Clear, colorless and odorless liquid

<3.6 uS/cmat 10 °C
<4.3 uS/cm at 20 °C
<5.1 uS/cm at 25 °C
<5.4 uS/cmat 30 °C
<6.5 uS/cm at 40 °C
<0.1 ppm

<0.5mg/L
Absence/100 mL

<0.2 ppm
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Parameters Limits

Microbiological contamination

Coliform bacteria
Escherichia coli

Pseudomonas aeruginosa

In Bosnia and Herzegovina (B&H),
specifications that comply with the requirements
prescribed by the European Pharmacopoeia
(including tests and limits as presented in Table 1) are
used for quality control of distilled water.

Literature review showed that there are no
published scientific papers on testing the quality of
distilled water used in pharmacies for the
reconstitution of powders for oral suspensions. We
found published papers describing the significance of
different water purification systems in the
pharmaceutical industry for quality of purified water
[9-12]. Also, papers that describe the proper
production and storage of distilled water in order to
ensure the prescribed microbiological quality have
been found [13]. Lately, great importance has been
given to the purification of wastewaters, especially
wastewater from the pharmaceutical industry. The
reason for this is that various organic pollutants,
pharmaceutical products and personal hygiene
products are disposed of via wastewater into drinking
water used as a raw material for obtaining water for
pharmaceutical use [14-16].

The aim of this paper was to examine the
quality of distilled water (physical and chemical
analysis and microbiological quality) used in
pharmacies throughout B&H for the reconstitution of
powders for oral suspensions.

2. MATERIAL AND METHODS

The water quality test was performed by the
procedures and methods prescribed in the European
Pharmacopoeia (Ph. Eur. 9.0), and the physical,
chemical and microbiological quality of the water
was examined [2].

1. Determination of conductivity - a
conductometer with a precision of 0.1 pS/cm of
Hanna Instruments EC214 was used. Measurement
was performed at 20 °C.

2. Determination of heavy metals -
Pharmacopoeia  prescribes  several — methods
designated as method A, B, C, D, E, F, G and H, of
which the method A was used:

<100 CFU/mL
Absence/100 mL

Absence/100 mL

Absence/100 mL

Test solution — 200 ml of distilled water was
heated in a glass evaporating dish on a water-bath
until the volume is reduced to 20 ml. 12 ml of the
concentrated solution complies with limit test A.

Standard solution — a mixture of 10 ml of
standard lead solution (1 ppm Pb), as prescribed in
Ph. Eur. 9.0, and 2 mL of test solution was used.

Blank solution — a mixture of 10 mL of water
R and 2 mL of test solution was used. A 2 mL of
buffer solution pH 3.5 was added, and, after stirring,
1.2 mL of thioacetamide reagent R was added. The
solution was tested after 2 minutes.

Procedure - To the test and standard solution,
2 mL of buffer solution pH 3.5 per solution was
added. After stirring, 1.2 mL of thioacetamide reagent
R per solution was added. The solution was visually
examined after 2 minutes.

Sensitivity of the procedure — the standard
solution shows a slightly brown color in relation to a
blind rehearsal.

Result — the brown color of the test solution
should not be more intense than the color of the
standard solution.

3. Presence of oxidisable substances -
represents an alternative method of determining total
organic carbon. In 100 mL of purified water, 10 mL
of dilute sulfuric acid R and 0.1 mL of 0.02 M
potassium permanganate was added and boiled for 5
minutes. The solution should remain faintly pink.

4. Determination of microbiological purity — it
was performed by filtration through a membrane filter
pore size 0.45 um. The filter paper was seeded on the
appropriate nutrient medium and incubated at 30-35
°C for a minimum of 5 days.

o Coliform bacteria and Escherichia coli — 100
mL sample water was filtered through a filter, pore
size 0.45 um. The filter was seeded on the Endo agar
substrate and incubated at 32.5 °C for at least two
days. The absence of an increase in red colored
colonies and red colored colonies with metallic glow
means the absence of coliform bacteria and E. coli. In
the case of an increase in the colonies corresponding
to the description, make identification. If there is an
increase in other colonies, make identification
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(possible presence of Salmonella, Staphylococcus
aureus, Clostridia or Candida albicans).

The analysis was done in the following time
periods:

Day 0 (after opening a bottle with distilled
water that is within the shelf-life), 5th day, 10th day,
15th day and one month after opening the same bottle
with distilled water.

¢ Pseudomonas aeruginosa — 100 mL of water
sample was filtered through a filter, pore size 0.45
um. The filter was seeded on Cetrimid Agar and
incubated at 32.5 °C for at least two days. The
absence of an increase in yellow green colonies that
are fluorescent under UV light means the absence of
Pseudomonas aeruginosa. In the case of an increase
in the colonies corresponding to the description, make
identification. If there is an increase in other colonies,
make identification (possible presence of Salmonella,
Staohylococcus aureus, Clostridia or Candida
albicans).

The analysis was done in the following time
periods:

Day 0 (after opening a bottle with distilled
water that is within the shelf-life), 5th day, 10th day,
15th day and one month (30th day) after opening the
same bottle with distilled water.

Label types of distilled water used for analysis
with labels for shelf life from the manufacturer:

- Sample 1 - Aqua purificata for steam irons,

cooling devices and accumulators, (shelf life
unlimited);

- Sample 2 - Technical distilled water (shelf
life unlimited);

- Samples 3 and 4 - Aqua purificata Ph. Eur.
(shelf life 3 months from the date of production);

- Samples 5, 7 and 9 - Aqua purificata Ph. Eur.
(shelf life of unopened bottle 2 months, shelf-life after
opening 5 days);

- Samples 6 and 8 - Aqua purificata (shelf life
of unopened bottle 10 days, shelf-life after opening 5
days);

- Sample 10, no label, sample taken from
water purification system in pharmacy (shelf life 1
month).

3. RESULTS AND DISCUSSION

In this paper, the quality of distilled water was
examined (physical and chemical analysis and
microbiological quality) used in pharmacies

throughout B&H for the reconstitution of powders for
oral suspensions. Low quality distilled water can lead
to degradation of active substances or other
components of pharmaceutical preparation which
may result in formation of toxic products that can
endanger safety of the patient.

After reviewing the government regulations
related to water testing and water quality, the
European Pharmacopoeia and similar documents, it
was concluded that the shelf life and the storing
instructions for distilled water were not clearly stated.
This means that in each pharmacy the responsibility
for the quality of distilled water is in a great extent on
pharmacists.

For this study, 10 samples of distilled water
from five different manufacturers were purchased in
various pharmacies in B&H.

First, visual analyzes were made, where it was
concluded that all samples were a clear, colorless,
odorless and flavorless liquid. Appearance testing
was performed visually — by observing the water
sample in transparent tubes, flask bottles or adequate
glasses, as defined by Ph. Eur 9.0 [2].

Then, physico-chemical analyses of quality
control of distilled water were carried out which
included testing of:

1. Conductivity,

2. pH value,

3. The presence of heavy metals,

4. The presence of oxidisable substances.

Finally, microbiological stability was studied
on day 0, then after 5, 10, 15 and 30 days of opening
the bottle.

Conductivity

According to European Pharmacopoeia [2] and
American Pharmacopoeia [8], maximum values for
conductivity of distilled water at certain temperature
points are clearly defined (Table 1). The water
conductivity is based on the measurement of the ionic
directed flow of electrons through the water. It is an
indirect method and represents a measure of the
presence of inorganic ions dissolved in water, such as
chloride, nitrate, sulphate, phosphate, sodium,
magnesium, calcium, iron and aluminum. The
presence of these ions increases the water
conductivity, and pollution of organic origin
decreases the conductivity [4]. To measure the
conductivity, all 10 samples were thermostated prior
to analysis at a temperature of 20 °C. The results of
conductivity testing are shown in Table 2.
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Table 2. Conductivity values and pH values of distilled water samples used for reconstitution of powders for oral

suspensions

ni%'&'r Sample mark Conductivity [uS cm™] at 20 °C PH
1. Sample 1 15 >43
2. Sample 2 63.8 6.32
3. Sample 3 3.4 >.20
4, Sample 4 2.7 >11
5. Sample 5 2.9 >3
6. Sample 6 0.1 >63
7, Sample 7 3.9 >4
8. Sample 8 15 >17
9. Sample 9 3.9 507
10. Sample 10 7.4 >87

It can be seen from Table 2 that most samples
have conductivity less than the prescribed of 4.3 uS
cm™. However, Sample 2 has a much higher value than
permitted, and it is assumed that this distilled water is
not of adequate quality in terms of ionic composition —
it contains a higher amount of water-soluble ions, and
is not suitable for use in pharmacy. This specimen is a
technical distilled water which is intended as water for
iron, batteries, engine coolers and antifreeze dilution,
and as such it must not be used for pharmaceutical use.

Measurement of the pH (Table 2) showed
that all samples meet the criteria given in Ph. Eur. 9.0
(PH5-7) [2].

Heavy metals

For all ten samples, the presence of heavy
metals was examined individually. The analysis was

r
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performed according to the procedure described in the
Material and Methods section. By visual comparison
of test solution with a standard solution containing the
maximum allowed quantity of heavy metals, it was
concluded that Samples 3, 4 and 5 have the brown
color of solution more intense than the color of the
standard solution (Figure 1). This indicate that
Samples 3, 4 and 5 have exceeded the limits of heavy
metals prescribed by Pharmacopoeia (max. 0.1 ppm
= 0.1ug mL™Y) for distilling water intended for
pharmaceutical use (Table 1). The other samples
(sample 1, 2, 6, 7, 8, 9 and 10) showed a significantly
lower intensity of brown color compared to the
standard solution, which means that the amount of
heavy metals is less than 0.1 ppm, which is in
accordance with the specification prescribed by Ph.
Eur. 9.0 [2].
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Figure 1. Comparison of the test solution (left: 3A, 4A and 5A) and standard solution (right: 3B, 4B and 5B) for
samples 3, 4 and 5 having exceeded the limit of heavy metals
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Determination of heavy metals is very
important since they can have many negative effects
on human health. Distilled water used to reconstitute
oral suspensions for pediatric population should be of
high quality with minimal content of heavy metals.
Heavy metals (mostly mercury, aluminum, cadmium,
lead, etc.) in human organism take places of trace
elements (zinc, magnesium, calcium, selenium, etc.)
found in vital enzymes and amino acids that
participate in decisive metabolic processes. Excessive
exposure to heavy metals could cause various chronic
diseases, systemic exhaustion, damage of nervous
and endocrine system, as well as digestive tract.
Recent studies have shown the potential role of heavy
metals in autism, because of irregular metabolism of
heavy metals in autistic children. [17-20]

Due to all of the above facts, and in particular
the correlation between the occurrence of autism in
children and the presence of heavy metals in their
organism, it is of utmost importance to reconstitute
oral suspensions with distilled water of high quality,
which has very low content of heavy metals (< 0.1

ppm).

Oxidisable substances

Determination of oxidisable substances is an
alternative method of determining total organic
carbon (TOC). TOC determination is an indirect
measure of organic substances present in water for
pharmaceutical use. A variety of acceptable methods
is available for determing TOC. Various apparatus
have in common the objective of completely
oxidising the organic molecules in the sample water
to produce CO; followed by measurement of the
amount of CO; produced, the result being used to

~ ——_

0
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calculate the carbon concentration in water. The
apparatus used must discriminate between organic
and inorganic carbon. [21] Determination od
oxidisable substances is described in detail in the
Material and Methods section.

After analyses, most samples (Sample 1, 2, 3,
4, 5, 6, 8, and 9) preserved the pink color of the
solution (Figure 2) which originates from potassium
permanganate. These results indicate that these
samples do not have present oxidisable substances
which  would cause reduction of potassium
permanganate and discoloration of the solution.
However, Samples 7 and 10 were completely
colorless (Figure 2 and Figure 3), indicating the
presence of oxidisable substances. Based on these
results, it can be concluded that Samples 7 and 10 are
not of satisfactory quality, and cannot be used as such
for the reconstitution of oral suspensions, nor as
excipients in the production of an active
pharmaceutical ingredients (API) or a final product.
Oxidisable substances are indirect measure of organic
contaminants present in pharmaceutical water. These
contaminants may originate from biofilms, germs,
from materials and systems during purification and
production and can have negative impact on water
quality, especially for pharmaceutical use where a
high purity water is essential.

Microbiological testing

This test was carried out with new samples of
distilled water from 5 manufacturers obtained from
the pharmacies in B&H. The microbiological analysis
was carried out according to the procedure described
in the Material and Methods section, and the obtained
results are shown in Table 3.

< ‘ = -

Figure 2. Display of all ten samples after analysis of the presence of oxidizing substances in distilled water for
pharmaceutical use
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Figure 3. Display of Samples 7 and 10 after analysis of the presence of oxidizing substances in distilled water for
pharmaceutical use

Table 3. Results of microbiological examination of water quality

Number of alive bacteria [CFU/mL]
No day 0 5th day 10th day 15th day 30th day
1. sample 200 200 400 400 500
2. sample 100 100 100 100 200
3. sample 6 400 7 200 7 400 7 400 7 800
4. sample 4100 4300 4800 4 800 5200
5. sample 10 000 > 10 000 > 10 000 > 10 000 > 10 000

Samples were taken in five time intervals (0, 5,
10, 15 and 30 days after opening) and tested for the
presence of Escherichia coli, Pseudomonas
aeruginosa, Staophylococcus aureus and coliform
bacteria, and their presence was not proven.

Further, number of alive bacteria in the sample
was investigated, and from the obtained results shown
in Table 3 it can be concluded that only Sample 2
meets the criteria for the microbiological quality
prescribed by the pharmacopoeia (Table 1). All the
other samples have a higher number of alive bacteria
than allowed by regulation [2]. Samples 3, 4, and 5
contain a worryingly high number of alive bacteria
(CFU/mL > 4,000 at Oth point), and such water should
not be used to reconstitute powder for oral
suspensions. Although the samples did not contain
Escherichia  coli, Pseudomonas  aeruginosa,
Staohylococcus aureus and coliform bacteria,
number of alive microorganisms found in the
examined water for the pharmaceutical use raises the
guestion of the safety of this water for the patiens.

4. CONCLUSION

In this paper, quality of water used for
reconstitutions of oral suspensions was investigated.
Ten samples from five manufacturers were obtained
from pharmacies in B&H. All samples had a
satisfactory pH value, while only one sample showed

higher conductivity than the permitted value — it is a
technical distilled water that cannot be used for
pharmaceutical purposes. Further tests revealed that 3
samples had exceeded the limits of heavy metals.
Considering that heavy metals are the cause of many
severe diseases, and that distilled water is used to
reconstitute powders for oral suspensions in
pediatrics, their presence in distilled water must be
lower than 0.1 ppm, as prescribed by Pharmacopoeia.
Presence of oxidisable substances was revealed in 2
samples. These are organic contaminants that
originate from different sources and can endager
quality of purified water. Finally, the microbiological
quality of distilled water from five manufacturers was
tested, and it was concluded that only one sample met
the requirements prescribed by the pharmacopoeia,
i.e. had a lower number of alive bacteria than allowed
(100 CFU/mL). Other samples had a number of alive
bacteria considerably higher than those allowed, and
this distilled water is not recommended for
pharmaceutical use. None of the samples had
Escherichia  coli, Pseudomonas  aeruginosa,
Staphylococcus aureus and coliform bacteria. Based
on the results of this study, it can be concluded that
additional studies are necessary. Further study that
would include greater number of samples should be
conducted to confirm these results.
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TR

HUCIIMTUBAKBE KBAJIMTETA JJECTUJIOBAHE BOJAE KOPUIIIREHE 3A
PEKOHCTUTYLIAJY ITPAIITIKOBA 3A OPAJIHE CYCIIEH3UJE
Y ATIOTEKAMA HA TEPUTOPUIJU BOCHE U XEPLIETOBHUHE

Caxerak: Y OBOM paay IpUKa3aHH Cy pe3yjITaTd HCIHTHBAWba KBaJUTETa
JECTHIIOBaHE BOJE KOja ce KOPHCTH 32 PEKOHCTUTYLH]Y MpAIIKOBa 32 OpajiHEe CYCIICH3Hje,
Hajuernrhe HaMUjeBEHUX 3a TIeINjaTPHjCKy omyIanyjy. [Iperiemom 3aKkOHCKHUX MPOTIHCa, He
MOCTOjH jacHO Ae(WHHCAaH POK ymoTpeOe M HA4UWH dyBama oBe BpcTe Bone. CrpoBeneHe
aHaNu3e MOTBPAMIE Cy Ja HEeKe aloTeke Ha TepuTopuju bocHe M XepueroBuHe KOpHCTe
TEXHUYKY IECTHIIOBaHY BOIY (BOJa 3a aKyMyJaTope, IeriIy U pa3diakuBame aHTH(PH3a),
aJu U IeCTHIOBaHy BOJy KOja He 33/I0BOJbaBa 3aXTjeBe 3a KBAJHUTET NmponucaHe EBporckom
(hapmakorniejoM. VIcmUTHBAaHU y30pIlM BOJC HUCY MMAaJld aleKBAaTHO O3HAYCHY aMOaliaxy
(matym mpon3BoiEbe U pok yrnotpede). lo0ujeHn pe3yaraT oKasyjy 1a ¢y, of yKymHo 10
y30paka, JiBa uMaja NpoBOIJBMBOCT Behy o7 103BOJbEHE, 3aTUM, Ja Cy TPH Y30pKa MMaia
IpeKopayeH JUMUT 3a TEIIKE MeTalle, a KO JIBa y30pKa J0Ka3aHo je MPUCYCTBO OKCHayjyhux
cyncraniy. O CBUX HCIUTHUBAHHUX y30paka, caMo je jelaH y30pak OHMO MHKPOOWOIOLIKH
ucnpaBaH. Ha ocHOBY pe3ynTaTa OBHX aHalIN3a, MOXE C€ NPETIHOCTABHTH Jla C& Y MHOTHM
armorekama mmpoM bocHe n XeplieroBiHe KOPUCTH HealeKBaTHA JECTHIOBaHA BOJa Koja
MOJKe Ja yTpo3u cTabMITHOCT (hapmarneyTcKor mpemnapara u 6e30jennoct narujenta. Mmajyhu
y BHIy Ja Ce aHTHOMOTCKE OpalHE CYCIEH3Wje MPOIHUCYjy OJ y3pacTa JOojeHdeTa, Te Ja
Beuku Opoj mjeme 300r decTMx HHGEKIMja KOH3yMHpa HaBeIeHe Iperapare IyKd
BPEMEHCKH TIEPHOJI, [TOCTaB/ba CE MHUTAKE 1A JIW TAKO HMPUIIPEMIBCHU JIMjEKOBH OCTBApY]y
CBOjy HaMjeHy, Te Jia Jii cy (dapMalleyTH y anoTekaMa JJOBOJbHO CBjECHH 3Havaja KBaJUTEeTa
OBe BpCTe BojIE?

Kbyune pujeun: KoHTpoja KBanuTeTa BOJE, JECTHJIOBaHa BoJa, BoJa 3a
PEKOHCTUTYIIH]Y, BOAA Y (hapMallujH.
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