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TRANSCRANIAL PULSE STIMULATION (TPS) IN PSYCHIATRY

Oliver Seemann

Spitdler Schaffhausen, Psychiatriezentrum Breitenau, Schaffhausen, Switzerland.
Received, 13.06.23, accepted 24.07.2023

Abstract: TPS is a physical technique with a pulsed shock wave (Fig. 1, 2). Since
2018, it is approved as treatment against mild to moderate dementia of Alzheimer’s type.
After initial positive experiences with TPS in dementia, we have expanded the therapy
spectrum off-label to the treatment of therapy-resistant depressive symptoms. We also
discovered that TPS is capable of provoking a vagotonic reaction in the sense of vagus
nerve stimulation. Due to the pathogenetic similarities of dementia and schizophrenia,
we have treated corresponding patients with TPS and had first positive experiences in the
treatment of positive symptoms and agitation.

Keywords: pulsed shock wave, dementia, vagotonic reaction, Alzheimer

Introduction

Psychiatriezentrum Breitenau offers inpatient, day clinic and outpatient
treatment services as well as long-term psychiatry. In the Department of
Interventional Psychiatry, TMS (transcranial magnetic stimulation) and ECT
(electro- convulsive therapy) are long time established as treatment methods.

In May 2022, we started TPS treatment of the first patients with Alzheimer’s
type dementia.

Since there are similarities in network pathology (e.g. hippocampal atrophy)
between dementia and depression, it was obvious - analogous TMS (1) - to use the
procedure off-label also in depressive patients (2, 3, 4), especially in those who
did not respond to TMS/ECT.

Figure 1. TPS shock wave

As part of the search for the optimal spot of depression treatment, we have
also been able to induce vagus nerve stimulation (more precisely: vagotonic
reaction), with spontaneous pulse drop. We interpreted this as stimulation of



5LL GhSUYUL <ULEU, hwwnnp 9, 2023

cortical-subcortical networks.
Now that it was evident to us that TPS also has a network effect and that

there are similarities in the network pathology of frontotemporal dementia
and schizophrenia (“dementia praecox”) (5), we have now also started with the
treatment of the first schizophrenic patients.

According to our knowledge, there are similarities in the mechanism of action
of TPS and TMS, so we start to combine both methods (2).

Figure 2. Neurolith YPS machine

Material and methods

On-Label Dementia:

In total, we treated 6 patients with dementia under state-of- the-art therapy
with TPS (Neurolith TPS, Storz Medical, 0.15- 0.2m}/mm2, frequency 4 Hz,
6000 pulses per session, stimulation frontal/parietal/precuneus). There were two
treatment series 10 weeks apart, each with 6 sessions in 2-4 weeks.

' -

Figure 3. TPS, F3 Figure 4. TPS, P8

Off-Label Depression:

A total of 9 patients were treated with TPS over F3. (0.15 m)/ mm?, frequency
4 Hz, 6000 pulses per session, 6 sessions in 2 weeks).

Vagus nerve stimulation (VNS):
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In 5 patients, TPS was performed above the range P8/CP6 (Fig. 4) and the
pulse was measured using a finger pulse oximeter.

Schizophrenia:

In a patient with auditory hallucinations and a patient with severe restlessness,
the above-mentioned state-of-the-art stimulation protocol of TPS used in dementia.

Combination of TPS and TMS:

A patient with post-COVID-19 depression was treated with TPS (depression
protocol see above) and TMS (Mag Pro R30, Magventure, round coil MCF 125,
1Hz, 100 % MT, 1500 stimuli, stimulation site P8, 30 min per session, 3x/week).

Results

Dementia:

In the case of our first index patient, in addition to subjectively improved
psychomotor agitation and improved speech production, there was an improvement
in MMSE of initially 21 points to 25 points after 6 treatments. The MMSE after
completion of the second treatment series (10 weeks after treatment series 1)
resulted in a value of 27 points.

Clinically, a total of five out of six patients showed an inconsistent improvement
in symptoms (psychomotor agitation, word finding, short-term memory, attention).

Depression:

In all nine patients with treatment-refractory depression, there was an
improvement in clinical symptoms (relaxation, improvement of mood and sleep),
albeit often only in the short term and not always significantly.

Vagus nerve stimulation:

It showed reproducibly a partly significant pulse drop.

Schizophrenia:

The use of TPS in a patient with schizophrenia resulted in reduced voice
hearing, in one patient a reduced psychomotor agitation.

Combination of TPS and TMS:

The use of combined TMS and TPS therapy in a patient with post-Covid-19
depression resulted in improved scores in the anxiety and depression assessments

2).

Discussion

Our findings are consistent with published studies on the effectiveness of TPS
treatment for Alzheimer’s type dementia (4, 6, 7, 8) and depression (3).

Due to the limited number of patients and short observation period,
randomized controlled trials on clinical efficacy are useful and necessary. Adverse
effects were marginally noticeable in our patients (mild pain).
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Conclusion

The implementation of TPS in the Department of Interventional Psychiatry at
the Schaffhausen Hospitals enables a promising treatment approach, in particular
to avoid drug polypragmasy, as an add-on and, if necessary, in combination with
TMS for various therapy-resistant symptoms, even if this is currently still an off-
label use.
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Onueep 3eemanH - TPAHCKPAHUAJIbHAA UMITYJIbCHAA CTUMYNIALUA
(TNC) B MCUXUATPUMN. TIC - a10 husmnyeckas MeToamKa C UMNYNbCHOW yaapHOI
BonHoii. C 2018 ropa oH opobpeH A neYeHUA Nerkoin u yMepeHHol gemeHuun
Tuna 6onesnn Anbureiivepa. [locne nonomutenbHoro onbita npumeHenna TPS
NpW AEMEHLMWM Mbl PacLUMPUIN CMEKTP Tepanuu ANA feYeHWA Pe3UCTEHTHbIX K
Tepanun JenpeccuBHbIX cUMNTOMOB. Mbl Takke obHapymunum, 4to TPS cnocoben
nposouMpoBaTb CTUMynAuMto bnyxpatollero Hepsa. M3-3a natoreHeTuyeckoro
CXOACTBA AEMEHLMN U LIN30OPEHUN Mbl NEYUNN COOTBETCTBYIOLLMX MaLMEHTOB C
TPS v umenwn nepebIii nonomuTenbHbIii pesynbrar.

Knrouesbie cnosa: umnynbcHasA yoapHaA 80/1HA, OeMeHYus, 8a20MOHUYECKAsA Peakyus,
6onesHb Anbyeelivepa

Ojhytp RGEUwu - Sruvuuruvhul hUMNNKRLUUBPL hufULNRUL
(TPS) KNGAGANRANRE3UL ULR. TPS-p hdwniuwihtu hwpjwdwihu wihpny
Phahywlywu wnbhuuhyw £, npp 2018 pwlwuht hwunwwnyt) £ Uightdtpp
whwh dbnd b dhohtu dwupnipjwu wnjwpwdwnnigjwu pniddwtu hwdwp: Ukup
punwul Gup pEpwwhwih 2powuwlp’ Yuynits nbupbuhy wiuwn wuhpubiph
ytpwgdwu hwdwp: Lwb wwpgb| Gup, np TPS-p Ywpnn £ wnwowgub
qugnunuhl wpdwquup: Hdtughwih W ghgndpbiuhwih dholt wwengbubnhy
udwuntgyniutiph ywwnéwnny dbup hwdwwwunwufuwu hhywunubiphu pnidt)
Gup TPS-ny U niubigh Gup gpgnywoénipjwu pniddwt wnwoht npwywu thnpép:

Shdtwpwnbip' hdwynyuughti hwpdwsughti wipp, ntdbtghw, Jugnypnuply nbwlghw,
Uightydtiph hhdwunnyesnit
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SECTIONAL STUDY AT YEREVAN HAYBUSAK UNIVERSITY
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Abstract. Dealing with these challenges can make the aspect of pursuing and
completing a medical education, a very stressful and anxious one. This study aims to
identify the prevalence of stress and anxiety among medical students and to determine the
likely factors that contribute to exam anxiety among the population. All students who took
part in the survey were students of the general medicine department at Yerevan Haybusak
University, Armenia. The experiment was conducted by using the STABS questionnaire and
then considering variables such as age, gender, year of medical education, and nationality.
As per the STABS criteria, students who scored 160 and above, have test anxiety that
affects their academic performance and their emotional well-being. The results from the
survey showed that out of 103 participants, 21 survey takers (20.3%) fit this criterion and
hence do indeed struggle with test anxiety.

Keywords: test anxiety, stress, medical students, survey, Armenia

Introduction

Anxiety, although not as debilitating as other mental health conditions such
as depression [3], is usually closely linked to stress, and if not addressed usually
manifests as complications in emotional and behavioral problems [1-4]. Reports
have shown that as much as 66.9% of medical undergraduates suffer from anxiety
and its prevalence varies from country to country. Relatively low rates of anxiety
have been reported in medical students from countries like Brazil (37.2%) and
Great Britain (31.2%) [5] while higher rates were reported in countries like Egypt
(73%) [6] and Nepal (41.1%) [7]. Severe anxiety has also been shown to impair
goal-directed attention and concentration [8], working memory[9], and perceptual
motor function[10], all of which are necessary for any physician in training or
medical student to assess and diagnose patients with efficacy and accuracy.

Test anxiety (TA) is a situation-specific trait that refers to the anxiety conditions
that happen during an examination period. The symptoms of test anxiety can vary
in intensity and manifestation, but common symptoms felt include fear, dread,
restlessness, or fear of impending doom. Additionally, environmental factors like a
highly competitive academic atmosphere, excessive emphasis on grades, and time
pressure can further exacerbate anxiety levels for medical students.

The consequences of TA can affect various aspects of an individual’s academic
performance, some of which would include decreased test scores, and inability
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to demonstrate one’s true knowledge and abilities resulting in poor self-esteem,
feelings of inadequacy, and stunting professional growth [1]. Recognizing the signs
and patterns of TA can help educators, peers, and individuals to implement healthy
strategies and support systems to tackle the consequences as they come and go.

Methods

Participants who were interested to do the survey were approached at the
university and after explaining the purpose and steps of the survey and after
they agreed and consented to do the survey, the questionnaire consisting of 48
statements was handed over to them to fill. Each statement had an appropriate
response to it that the participant would have to fill out and each response was
assigned a score that would be tallied out in the end. All information collected
besides the differentials (age, gender, year of study, and nationality) was kept
confidential and only collected to let each participant know of their result. The data
sample collection took 2 weeks and incomplete or biased surveys were discarded
from the original survey entries.

The inclusion category for students to take part in this survey were: (1) they
were students of Yerevan Haybusak University (2) they were currently part of the
general medicine department of the university (3) Had a good understanding of
the English language as translations of the questionnaire were unavailable. The
scoring of each survey was done manually and double-checked to ensure that
miscalculations and mistakes were limited. After each survey was double-checked
and assigned its score, other information such as age, gender, year of study, and
nationality were considered and the surveys were grouped into each category, and
data from each category was recorded. The surveys that scored 160 and above
were then separated and then categorized based on the differential information
provided so that it could be compared with the rest of the survey sample.

Results

Twenty-one surveys out of the 103 that were checked and filtered out were
categorized into another subgroup called the TA group as they all had a score of
160 or above which meant that the survey participants were most likely to have a
problem with TA. This brings the prevalence of TA in the survey sample to 20.3%.

The age range of the participants ranged from 17-27 with the mean age
being 22. Coincidentally it was also the age group with the greatest number of
participants and had the highest number of members from the TA group (6 out
of the 21 surveys that were separated from the main survey sample). Interestingly
neither one of the age groups 18, 26 and 27 had members who fell into the
TA group and even though we had only 2 members in the age group 17, both
members were part of the TA group. Table.1 shows the number of participants

10
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in each group and the number of those who were part of the TA group, which
indicates the prevalence of TA on the variation of age among survey takers.

Table.1 Age of participants

AGE Total number of partici- Number of participants from
GROUP | pants from that age group that age group who were
part of the TA group
17 2 2
18 2 None
19 3 1
20 16 4
21 19 1
22 28 6
23 15 2
24 9 2
25 5 3
26 3 None
27 1 None
TOTAL 103 21

When we compared the data from both genders, which included the
participation of 54 female and 49 male students. We saw that the female population
had more members who were part of the TA group (13). Although this didn’t mean
that the male population didn’t have a similar result as 8 members from the male
population also were part of the TA group which indicates that it is more likely
that the female population is more prone to being affected by TA but the reasons
behind which will be needed to be investigated further. Attached below is a graph
that depicts the number of male and female participants compared with their
numbers in the TA group.

11
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B Mem bers who are part of the TA group

Figure 1. Number of TA group participants by gender

Table 2. Length of study (years) for participants

YEAR Number of participants from |Number of members in the
the survey TA group
15t Year 15 8
2" Year 6 None
3 Year 17 1
4™ Year 36 5
5" Year 25 5
6™ Year 4 2
Total 103 21

Table 3. Proportions of participants by nationality

Nationalities | Number of Participants from | Number of participants
each nationality that took part| from each nationality in
in the survey the TA group
Indian 87 13
Iranian 5 3
Nigerian 4 4
Egyptian 3 1
Armenian 1 None
Ghanian 1 None
Malaysian 1 None
Palestinian 1 None
Total 103 21

12
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Another differentiating aspect of our survey takers was their nationalities as
most medical students in Armenia are foreign nationals, this was reflected in the
nationalities that took part in the survey which included nationals from countries
such as India, Nigeria, Egypt, Malaysia, Ghana, Iran, and Palestine. Most of the
survey participants were Indian and so were most of the TA group members. All
nationals from Nigeria were included in the TA group as per the results obtained
from their respective surveys. Listed below in table.3 is a list of all the nationalities
that took part in the survey and the number of participants of each nationality
that were part of the TA group.

Discussions and limitations

Having considered all the data was collected and compared from all
4-differential metrics. We have seen that the prevalence of TA is at 20.3% in
our study sample, and it is more likely that students in their 15 year of medical
education are more likely to feel TA. Then this becomes less likely to appear in
2 and 3" years till they reach their 4™ year where the chance of TA becomes
more likely, and this likelihood should progress till the 6™ year. Age shows another
significance as the peak of having a TA is at 22 years where most participants are
either in their 4" or 5™ year of studying at the university. Being female also makes
it more likely that an individual may experience TA and being a foreign national
from Nigeria or India makes it even more likely although further evidence and
research will be needed to corroborate these findings.

A lot of other factors besides the ones included (age, gender, year of study,
and nationality) also need to be considered as they also contribute to feeling
anxious just before and during an exam, some of which include social, financial,
and personal variables [12]. We would also like to take this survey further to see
if the increase in participants will change the findings that we have obtained as we
have noticed that some differential metrics had fewer results to work with (e.g.,
number of participants from each year or nationality).
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QbEPppu Rnup, Shgpwu MbGwpnuywu - UMRPEUR L SUGLUMND
qLucusSnNrUC nrhuutnNILerh UNS <bwnwgnunieynia Gplwuh
«Qwjpnwuwl» hwdwppwpwunud: <Gunwgnuiniejniup bwwwnwl niuh pugw-
hwjwnbint pdojuwlwu nwwunnubiph opowunid uppbiup L wuhwuguwnyejwu
nwpwdywdnipniup b wwpgbint hwwuwlywu gnpdnuubipp, npnup Uwywuwnnid
Gu putwlwu nmwquwwhu: <wpgdwup Jwutwyhgub tu Gplwup <wjpniuwy
hwdwjuwpwuh pdoyulwu huunhwnnunh nwwunnubpp: <Gwmwgnunyeniup
hpwlywuwgyb) £ STABS hwpgwowpnd' hwoyh wnubin wwphpp, ubnp,
Ypenipjwu twpht b wqgnieniup: Cuwn STABS swithwuhoubiph, niuwunnubpp,
nypbp hwywpt| Gu 160 L wybih dhwynp, niubt Lwqlww, npu wgnnwd k
upwug wlywnbdhwywu Yuwwnwpnnuywuh b hniquywu yhdwyh ypw: <wpg-
dwl wpryntupubipp gnyg Gu wnyb, np 103 dwutuwyhgubiphg 21-p (20.3%)
hwldwwwwnwuluwund Gu wyu swhwuhohu:

Shdtuwpwnbp' pbuy, uppbu, pdoljwlwl, nwuwbinn, hwpgnud,

Dxedpun Jxonu, Turpax lNetpocan - CTPECC U TPEBOTA Y CTYAEHTOB-
MEJWNKOB: UccneposaHne B EpeBaHckom yHuBepcutete Aiibycak. Llenbto
“ccneaoBaHWA ABAAETCA BblABAEHME PaCnpPOCTPaHEHHOCTU CTpecca WM TPEeBOrU
Cpeaun CTY[EeHTOB-MeLMKOB, onpepeneHve cnocobcTByrolmx daktopos. bbinn
onpoLUeHbl CTyAeHTbl MHCTUTYTa MeauuuHbl EYA ¢ ucnonb3osaHnem STABS c
yyeToM BO3pacTa, nona, ropa obyyeHus u HaumoHanbHocTb. Mo kKputepuam STABS,
yyaimecs, Habpaswune 160 6annos u Bbille, UCMbITbIBAIOT TPEBOTY MEpPeq, IK3a-
MeHamu, KoTopasA BMAET Ha WX YCNeBaeMOCTb W 3MOLMOHaNbHoe bnarononyyue.
Oxaszanocb, 4to 13 103 yyacTHukoBs yvacTHuk onpoca 21 (20,3%) coorsetcTByeT
3TOMY KpUTEpPUIO.

Knrouesbie cnosa: mecmosas mpesoXHocmb, cmpecc, cmyaeHmb/—Meaunu, onpoc.
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Summary. The study group had miniaturized hair follicles, increased hair shedding, a
shining yellow spot around the hair shaft, and an oily scalp, whereas the control group had
normal hair growth patterns. Dihydrotestosterone (DHT) is important in the pathogenesis
of androgenetic alopecia, but DHT levels in patients’ serum did not rise during the study.
This study should be replicated in different regions and countries to determine the precise
role of genetics and other factors in the development of androgenetic alopecia.

Keywords: androgenetic alopecia, dihydrotestosterone, diagnostic

Introduction

Androgenetic alopecia is a type of hair loss that affects both men and women.
Men present with hair thinning in the temporal areas (producing a characteristic
M shape) that advances to the crown (vertex) area as the alopecia progresses.
Women usually have more diffuse thinning in the crown area and are less
commonly presented with a male-type pattern. The diagnosis is clinical and based
on recognizing the pattern of hair loss. In addition to the pattern of hair loss,
healthcare professionals may also consider other factors such as the patient’s
age, family history, and any accompanying symptoms to confirm the diagnosis
of androgenetic alopecia. Furthermore, physicians may use additional tools like
dermoscopy or trichoscopy to further evaluate the scalp and hair follicles for a
more accurate assessment [1, 2].

The issue that we are dealing with in this research is whether the amount
of DHT in the blood of people with androgenetic alopecia increases. Also, can
checking the amount of DHT in the blood be used as a basis for the diagnosis
of androgenetic alopecia? Understanding the relationship between DHT levels
and androgenetic alopecia is crucial for developing effective treatment strategies.
Additionally, if a correlation is found between DHT levels in the blood and
androgenetic alopecia, it could provide a non-invasive diagnostic tool for early
detection and intervention.

This correlation could potentially lead to the development of targeted therapies
that specifically address DHT levels, ultimately improving outcomes for individuals
with androgenetic alopecia. Furthermore, monitoring DHT levels in the blood may
also help in assessing the effectiveness of treatment interventions and adjusting
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them accordingly [3,4].

In this study, | attempted to replicate a comparable study conducted in 2014
at the Medical University of Lodz, Poland, with a few changes. The difference in
our experiment is in the groups that were chosen. We conducted research for
the men in two groups. The previous study conducted at the Medical University
of Lodz focused on both men and women in their research groups. However, in
our experiment, we specifically chose to conduct research solely on men. This
difference allows us to explore potential gender-specific effects and draw more
targeted conclusions regarding the male population [5].

The study aimed to assess whether serum DHT levels differ significantly
between patients with androgenetic alopecia and individuals in the control group.
Additionally, it aimed to determine if there is a correlation between serum DHT
levels and the severity of hair loss in patients with androgenetic alopecia [6].

What is DHT?

Dihydrotestosterone is a testosterone tissue metabolite. It is generated as a
result of the Sa-reductase enzyme, which occurs in two isoforms. Type 1 Sa-R
is mostly found in the sebaceous glands and the epidermis, although it is also
found in sweat glands, hair follicles, endothelial cells, and Schwann cells in nerve
myelin sheaths, whereas type 2 5a-R is mostly found in hair follicles (inner
layer, infundibulum, and sebaceous glands) Isoenzyme 5a-R type 2 is primarily
responsible for the conversion of circulating testosterone to DHT [7].

Fetal development and DHT

The differentiation of male or female sexual anatomy occurs during fetal
development because of a particular and distinctive hormonal environment. In
males, DHT works in conjunction with other hormones, such as testosterone, to
prevent the development of the female anatomy and promote the growth of the
male anatomy.

The development of a fetus’ male external genitalia, which include the penis
and scrotum, depends on DHT. Furthermore, DHT aids in prostate development
[8].

Hair Cycle and Androgenetic Alopecia

The anagen to telogen ratio is reduced in androgenetic alopecia because the
length of anagen shortens with each cycle while telogen stays the same or grows
longer. Patients with balding frequently describe times when their hair sheds
excessively, which is most obvious when brushing or washing. This results from a
relative rise in the number of follicles in telogen.

Because the rate of hair growth is essentially constant, hair length is determined
by the length of the anagen phase. The length of each hair shaft is thus decreased
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with each successively foreshortened hair cycle. An empty follicular pore results
when the anagen period is too short for the growing hair to grow long enough to
reach the skin’s surface. A higher percentage of empty hair follicles are present,
which contributes to balding, as the kenogen phase, also known as the lag phase or
the delayed replacement of telogen hair, seems to last longer in male androgenetic
alopecia. Furthermore, male androgenetic alopecia prolongs the latent phase
of the kenogen cycle, which results in fewer hairs and speeds up the balding
process [9]. Traditional Male androgenetic alopecia models predict that follicular
miniaturization takes place gradually, but this theory has recently been called into
question. Individual hair shaft cross-sectional areas remain constant throughout
fully developed anagen, indicating that the size of the hair follicle and its dermal
papilla does not change. Furthermore, a decrease in anagen duration results in
shorter hair length, whereas an increase in telogen duration delays regeneration
and results in hairs that are so thin and short that they do not reach the scalp’s
surface [10].

The genetic factor of Androgenetic Alopecia
Male androgenetic alopecia is probably an autosomal dominant disorder
characterized by variable gene penetrance and multigenic effects [11].

Methods

The study included 35 participants. The study group included 25 patients with
male pattern hair loss who volunteered between January 2022 and December 2022
and were being treated by Dr. Soheil Beitollahalakbar in the Yerevan hair clinic.

A history, clinical examination, and trichoscopy were used to make the initial
diagnosis of androgenic alopecia. The study group included 25 men ranging in
age from 21 to 50; their androgenetic alopecia’s stages ranged from V to VII.

The control group included 10 healthy male volunteers who did not have hair
loss. The patients in the control group ranged in age from 20 to 51 years. The
control group underwent the same history, clinical examination, and trichoscopy
procedures as the study group to ensure accurate comparisons.

A complete history was taken in all patients, consisting of personal data, the
patient’s age at the onset of hair loss, the duration and pattern of hair loss, the
cause of hair loss based on patient description, such as past medical history,
stress, lifestyle, improper hair care, medications, and family history of alopecia,
as well as any details concerning the applied treatment, for example, minoxidil
and its effectiveness.

During the clinical investigation, the patients’ scalp, hair, and skin were
inspected objectively as well as using trichoscopy to look for evidence of seborrhea
and other scalp problems or diseases. The Hamilton-Norwood scale was used
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to assess the degree of alopecia in males with male androgenetic alopecia. The
patients were also asked about any symptoms they experienced, such as itching
or hair loss patterns. Additionally, their overall health and any underlying medical
conditions were taken into consideration during the assessment.

The serum concentrations of dihydrotestosterone were measured in both
groups. (Control group and patients’ group).

Results

In the clinical examination of the groups, the study group all agreed about the
history of androgenic hair loss in their family, but less so in the control group.
This disparity suggests a potential genetic predisposition to androgenic hair loss in
the study group. However, further investigation is needed to determine the exact
role of genetics in this condition and to establish any other contributing factors.

There was no inverse or direct correlation between smoking, alcohol
consumption, and androgenetic alopecia in either group due to the stark
differences in these behaviors. Additionally, the study found that age did not
significantly impact the occurrence of androgenic hair loss in either group.
However, it should be noted that most cases of the onset of hair loss are reported
between the ages of 18 and 19, and the active process can be detected up to the
age of 36. However, among the volunteers, some exceptions were found. The
rate of development of the process varied greatly; for instance, in a 34-year-old
patient with androgenetic alopecia grade five, while in another with androgenetic
alopecia grade seven, the patient was only 24. This suggests that factors other
than age may play a more prominent role in the development of this condition.
Further research is necessary to identify these potential factors and understand
their influence on androgenetic alopecia.

Only 30% of the patients in the study showed improvement after applying topical
minoxidil. Almost all of the patients stopped their treatments gradually. A few patients
had their medicine stopped due to side effects. The majority of patients discontinued
due to drug ineffectiveness and aversion to this topical therapy approach. These
findings suggest that while topical minoxidil may have some efficacy in treating
androgenetic alopecia, it is not a universally effective solution for all patients. This
highlights the need for alternative treatment options that address the underlying
factors contributing to this condition and are better tolerated by patients. Further
research should focus on developing personalized therapies that target specific
factors involved in the development of androgenetic alopecia, potentially leading to
more successful outcomes and improved patient adherence.

The results of the trichoscopy examination revealed significant differences
between the study group and the control group. The study group showed
characteristic signs of androgenic alopecia, such as miniaturized hair follicles,
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increased hair shedding, a shining yellow spot around the hair shaft, and an
oily scalp, while the control group exhibited normal hair growth patterns. These
findings suggest that the study group may be experiencing symptoms specific to
androgenic alopecia, which could be contributing to their hair loss. Additionally,
the presence of an oily scalp in the study group further supports the diagnosis

of androgenic alopecia, as excessive sebum production is commonly associated
with this condition.
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According to this past research, “5-alpha reductase enzyme activity, which
converts testosterone to dihydrotestosterone (DHT), increases in balding scalp”,
“Blocking conversion of testosterone to DHT delays progression of AGA,”, “Number
of DHT receptors on the hair follicles increases in balding scalp” and “DHT
increases in balding scalp”. The serum levels of dihydrotestosterone and our
predicted outcomes suggested that many study participants would have levels of
the hormone that were significantly higher than those in the control group were.
However, both groups’ serum levels of DHT showed a very large range of variation.
It should also be noted that all the results were within the standard range. The
standard serum DHT concentrations are based on diagnostic Laboratory

Female: premenopausal = 24-368 pg/ml postmenopausal = 10-181 pg/ml

Male: 250-990 pg/ml

These reference ranges are used to assess and monitor the levels of DHT in
individuals. It is important to note that these values may vary slightly depending
on the specific laboratory and testing methods used.

Conclusion

DHT has a particular molecular form that allows it to bind to its own receptors
located on the nucleus of the cell. The binding of DHT to the nucleus sends a
message to the cells: the signal to produce sebum. Sebum is an oily substance that
plays a crucial role in keeping the skin and hair moisturized. This signal triggers
the cells to increase sebum production, leading to oilier skin and hair.

Although dihydrotestosterone (DHT) plays an important role in the pathogenesis
of androgenetic alopecia, we discovered that the concentration of DHT in our
patients’ serum did not increase during our investigation; however, this research
was limited to one area (Armenia), and it should be repeated in different regions
and countries. It is unclear and possibly useless to measure serum DHT levels in
order to diagnose androgenetic alopecia, and it is likely that genetic factors play
a role in the DHT’s ability to bind to susceptible follicles.

Topical minoxidil is not effective for all patients with androgenetic alopecia,
and nearly all of the patients discontinued their treatments gradually.

Alcohol consumption, smoking, and androgenetic alopecia were not associated
in an inverse or direct manner with each other in this study. | found no significant
correlation between alcohol consumption or smoking habits and the occurrence
of androgenetic alopecia. These findings suggest that other factors may be
responsible for the development of this condition.

It is also important to note that all-degree of androgenetic alopecia was
accompanied by a shining yellow spot around the hair shaft, an oily scalp. This
shining yellow spot around the hair shaft and oily scalp are common characteristics
observed in individuals with all degrees of androgenetic alopecia. These symptoms
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are believed to be caused by an excess production of sebum; a natural oil produced
by the scalp.
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Ptjpniwhwjwppwp U. - Wh<pHASEUSNUSELNLL UM3UL FEUSH
uhruNUUL UMPISNRLUYESNRGE3NRLE ULHPNAELEShLU ULNMEShU3h
UhSNMNEU UL ULR. <tunwgnundwl tupwlw funtdpt niutip dwup dwquwihu
$nihynyubp, Jwqupwihnypjwu pwpép dwlwpnuwy, thwynu nbnhu Yo
dwgh wpdwwnh 2nipg U jninnun gfuwdwyly, dhusnbin unnighy funidptu nwbip
dwgbph wéh unpdwy &aubip: “FhhhnpnunbGuwnnuntpnup (DHT) Ywplunp |
wunpngliubinhy winwybighwih wwpengbutiqnud, uwlwju hhjwunubiph ohtnt-
Ynw DHT-h dwlywpnwyp hGunwgnunnigjuu pupwgpnd sh pwpdpwgtbp; Uu
nwnwuwuhpnieiniup wbwnp £ Ypludh wwppbp vwpwdwopowuutpnd b
Gpyputipnd’ npnobint dwnwuqulwu W wy gnpdnuubph d2gphwn nbpp wunpn-
gbubiinhy winwtighwjh qupqwgdwu dby:

S<hdtwpwnbp' whnpngbuply winwbghw, nhhhnpnipbuppnupnbpnt, whigpinpnynd

Beiitonnaxanak6ap C. - 9PDEKTUBHOCTb AHAJIU3A KPOBU HA OUTU]-
POTECTOCTEPOH B IMATHOCTUKE AHJ,POrEHETUMECKOIA ANOMELLUN. Y
uccnepyemoii rpynnbl 6bianM MUHMATIOPHbIE BONOCAHbIE (DONNNKYNbI, NOBbILLEHHOE
BbiNajeHve Bonoc, bnecTaAllee }enToe MATHO BOKPYr CTEP:KHA BOMOC U MUpHaA
KOa ronoBbl, TOrAa Kak y KOHTPONbHOI rpynnbl BOMOCbI POCAW HOPManbHO.
[vrunppotectoctepoH (AI'T) urpaet BaxHyl0 ponb B natoreHese aHAporeHHoi
anoneuun, Ho ypoBHu [I'T B CbIBOPOTKE MaLMEHTOB He MOBbILIAINCH BO BpPeMA
nccnefoBaHvA. DTO UcCnefoBaHne HEOOXOAMMO MOBTOPUTbL B PasHbIX permoHax
W CTpaHax, 4YToObl OMpefenuTb TOYHYH PONib FEHeTUKM U Apyrux PakTopos B
pa3BUTUM aHAPOrEHETUYECKOI anoneLuu.

Knrouesbie cnosa. aHopozeHemuyeckas anoneyus, 0uzu0pomecmocmepoH, NamozeHe3

23



5LL GhSUHUL <ULYEU, hwwnnp 9, 2023

DOI: 10.61484/29538181-mns.9.23-24

IMPURITIES IN NEW DRUG SUBSTANCES AND DRUG
PRODUCTS AS A PART OF THEIR REGULATION PROCESS

V. M. Ghazoyan, EI T. Kh. M. Kenawy

Yerevan «Haybusak» University
Received, 23.05.23, accepted 24.07.2023

Astract: Any drug substance or drug product can exist in the market only after its
registration process. During the registration, quality of the substance/product should be
ensured. For that reason, there is the need for very clear understanding whether any
impurities and/or degradation products can be raised during its manufacturing process
and/or shelf life. In the case if they can occur, proper analytic procedures should be
described and followed in order to understand which impact can have these compounds
on the quality, safety and efficacy of the drug substance/product. This work extracts
all parts of CTD where information about impurities should be provided align with ICH
reference guidelines and main principles, which should be followed. Additionally, there
were compared the main characteristics of the registration processes of drug substances
and drug products.

Keywords: drug substance, registration process, degradation, safety and efficacy of
the drug

Introduction

Control of the impurities in the drug substances and drug products is very
important during their manufacturing process. That is why clear information
regarding their existence and control should be provided in the dossiers during
the registration process.

Clear and understandable sections ensures about the quality of the product.
They should include information regarding the names of possible impurities, their
acceptable limits and methods of control.

In the drug products it is possible to have degradation products as well,
because sometimes ingredients are not stable and can be broken down during
the shelf life of the drug product. That is why it is very to ensure the quality of the
medicine during its shelf life as well, not only after the manufacturing process.
Although sometimes the degradation products can be the result of keeping the
drug under the temperature and humidity different that it is suggested. For
example, in the general case the drug is suggested to be kept under the conditions
25°C +2°C/60% RH + 5% RH, or 30°C + 2°C/65% RH * 5% RH for the countries
of Climatic Zones lll and IV. But because of some reasons, such as forgetting in
the car, taking under the sunlight etc., the actual temperature and humidity are
going to be changed, so the quality of the drug can be changed as well.
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Degradation products can be raised during the stability studies as well. For
example, during the accelerated studies in the general case, when the conditions
are 40°C + 2°C/75%, RH * 5% RH, there may occur the degradation products. In
this case, if the same is not covered during the long-term studies as well, it can
be applicable. However, in the case if it is covered, risk and acceptable limits of
the degradation product should be evaluated and discussed.

Methods and results

There has been done the research of main guidelines regarding the impurities
in order to understand which documentation should be provided during the
registration of drug substances and drug products regarding these compounds.
For that reason, there were researched [1, 2].

Next step was the research the structure of CTD in order to understand
where the information regarding impurities should be included. For that there
was researched [3] found in [4].

According to [3], information regarding the impurities of new drug substance
is included in M 3.2.5.3.2, which is the part of M 3.2.S.3, as well as in M 2.3.S
as a tabulated summary with graphical representation. For new drug products, it
should be included in M 3.2.P.5.5, which is a section of M 3.2.P.5, also in 2.3.P.5
as a summary.

Additional data should be provided in the stability sections, as the quality of
the drug product and drug substance can be highly impacted during their shelf
lives. From /3/ there were extracted the main sections regarding the stability of
drug substances and drug products, which are the following:

For the drug substances:

3.2.S.7 section with its subsections as the part of Quality

2.3.S.7 section as the summary,

For the drug products:

3.2.5.8 section with its subsections as the part of Quality

2.3.S.8 section as the summary.

In order to understand which characteristics are common for both drug
substances and drug products, these two lists of characteristics have been
compared with each other. Results are provided in the table 1.

Table 1. Comparative characteristics of the lists of documentations
needed for impurities during the registration processes of drug substances

and drug products.
Document name Relates to the Relates to the
drug substance drugproduct
Yes/No Yes/No
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Batch identity and size Yes Yes
Date of manufacture Yes Yes
Site of manufacture Yes Yes
Manufacturing process Yes Yes
Impurity content, individual and total Yes Yes
Use of batches Yes Yes
Reference to analytical procedure used Yes Yes
Immediate container closure No Yes
Batch number of the drug substance used No Yes
in the new drug product

Storage conditions for stability studies No Yes

As it is clear from the table 1, all the documents, which are common for the
drug substances, are common for the drug products as well. Moreover, there are
additional documents, which are needed only for the registration of drug products,
such as immediate container closure, Batch number of the drug substance used
in the new drug product and Storage conditions for stability studies [1, 5].

There was extracted the main structure of M 3.2.S.3 for the registration of
drug substance, which is provided in the table 2.

Table 2. Main structure of M 3.2.5.3 according to [3]

Section number Section name
3.2S5.3 Characterisation
3.2.5.3.1 Elucidation of Structure and Other Characteristics
3.2.5.3.2 Impurities

For the registration of drug products there was extracted the main structure
of M 3.2.P.5, which is provided in the table 3.

Table 3. Main structure of M 3.2.P.5 according to [3]

Section number Section name
3.2.P.5 Control of Drug Product
3.2.P5.1 Specification(s)
3.2.P5.2 Analytical Procedures
3.2.P5.3 Validation of Analytical Procedures
3.2.P5.4 Batch Analyses
3.2.P5.5 Characterisation of Impurities
3.2.P5.6 Justification of Specifications

For each section there is a need to provide ICH guidelines which should be
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provided as the reference guidelines, in order to understand where the main

priciples can be found. ICH reference guidelines have been extracted from [6].
Results are provided in the table 4.

Table 4. Reference ICH Guidelines for impurities extracted from [6]

CTD section Reference ICH Guidelines
M 3.2.5.3.2 Impurities Q3A, Q3C, Q5C, Q6A and Q6B
M 3.2.P.5.5 Characterisation of Impurities

Q3B, Q5C, Q6A and Q6B

As it is clear from the table 4, ICH guidelines Q5C, Q6A and Q6B are common

for providing both drug substance and drug product impurities sections.
According to the [6], information regarding impurities should be provided in

Stability section as well. For that reason there were extracted stability sections from

/3/ and reference ICH guidelines from [6]. Results are provided in the tables -8.

Table 5. Main structure of the stability section of the new drug substance.

Section number Section name
3.2.5.7 Stability
3.2.5.7.1 Stability Summary and Conclusions
3.25.7.2 Post-approval Stability Protocol and Stability Com-
mitment
3.2.5.7.3 Stability Data

Table 6. Main structure of the stability section of the new drug product.

Section number Section name
3.2.P8 Stability
3.2.P.8.1 Stability Summary and Conclusions
3.2.P8.2 Post-approval Stability Protocol and Stability Com-
mitment
3.2.P8.3 Stability Data
As it is clear from the tables 5 and 6, section names are same, so the main

principles of the information provided should be same as well.

Table 7. Reference ICH Guidelines for stability of the drug substances.

CTD section Reference ICH Guidelines
3.2.5.7.1 Stability Summary and Conclusions QIA, Q1B and Q5C
3.2.S.7.2 Post-approval Stability Protocol and Q1A and Q5C

Commitment
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3.2.5.7.3 Stability Data Q1A, Q1B, Q2A, Q2B and
Q5C

Table 8. Reference ICH Guidelines for stability of the drug products.

CTD section Reference ICH Guidelines
3.2.P.8.1 Stability Summary and Q1A, Q1B, Q3B, and Q5C, Q6A
Conclusions
3.2.P.8.2 Post-approval Stability Protocol Q1A and Q5C
and Stability Commitment
3.2.P.8.3 Stability Data Q1A, Q1B, Q2A, Q2B and Q5C

In addition, there were extracted common ICH reference guidelines for the
stability sections of drug substances and drug products. Results are provided in
the table 9.

As it is clear from the tables 8 and 9, there are reference guidelines which
are common for the same sections of both drug substances and drug products,
as well as there are reference guidelines which are specific only for the drug
substance/product. Common ICH reference guidelines for the stability sections of
drug substances and drug products are provided in the table 9.

Table 9. Common ICH reference guidelines for the stability sections of drug
substances and drug products.

Section name Common ICH reference guidelines
Stability Summary and Conclusions Q1A, Q1B and Q5C
Post-approval Stability Protocol and Q1A and Q5C
Stability Commitment
Stability Data Q1A, Q1B, Q2A, Q2B and Q5C

As it is clear from the table 9, ICH reference guidelines for Post-approval
Stability Protocol, as well as for Stability Commitment and Stability Data are the
same during the registration processes of new drug substances and new drug
products. For the section Stability Summary and Conclusions, there are additional
Q3B and Q6A reference guidelines for new drug products, which are absent for
new drug substances stability.

Overall it is clear from the tables 2-8 that the information regarding the
impurities is included in the Module 3, summary about them is included in the
Module 2 of CTD (see picture 1).
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P

Not part
of the CTD

Picture 1. Structure of CTD.

From [6] there was also extracted that release and stability limits of impurities
can differ from each other. For example, release limits can be < 0.04%, end of
shelf life limits: < 0.08%.

From this there was tried to provide typical acceptable stability results for
impurities for the drug, which shelf life is two years.

In order to understand which data should be provided and which will be
acceptable, /7/ was researched. As an example there was chosen a drug which
shelf life is two years and which should be kept in the room temperature (general
case). According to /7/, three stability results should be provided: long time,
intermediate and accelerated. The storage conditions and minimum time period
covered by data at submission are provided in the table 10.

Table 10. The storage conditions and minimum time period covered by data at
submission for the general case of stability studies.

Study Storage condition Minimum time period
covered by data at
submission
Long term |25°C + 2°C/60% RH + 5% RH or 30°C 12 months
+ 2°C/65% RH + 5% RH
Intermediate 30°C +£2°C/65% RH + 5% RH 6 months
Accelerated Accelerated 6 months
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From [7] there were extracted the time points for each type of stability study
(long term, intermediate, accelerated) during which quality checking should be
done.

As it was decided to choose the drug which shelf life is two years and as in
table 11 twelve months are provided as the minimal time, there was decided to
provide stability data of 24 months. 18 and 24 months have been chosen as the
next time points according to the /7/, where is provided that for the first year
stability data as a time point there will be provided for each third month, for the
second year: for each sixth month, for the next years: for each twelfth month. For
intermediate and accelerated stability, there was not any additional data, so it was
decided to keep time points as is. Results are provided in the table 11.

Table 11. Time points for each type of stability study during which
quality checking should be done.

Type of the stability study Time points (month)

Long-term 0,3,6,9,12,18, 24
Intermediate 0,3,6
Accelerated 0,3,6

First time point is O time, which means immediately after the manufacturing
process. As it should be align with release data, for the acceptable amount of
impurities there is provided < 0.04%. Starting from the next time points it seems
to be as stability time data, so as an acceptable limits were provided < 0.08%.

Acceptable stability results are provided in the tables 12-14.

Table 12. Typical acceptable results of long time stability data for impurities for
the drug product, which shelf life is two years.

Characteristic 0 3 6 9 12 18 24
time / months/

Impurities | <0.04%|< 0.08%|< 0.08%|< 0.08% |< 0.08%|<0.08%|< 0.08%

Table 13. Typical acceptable results of intermediate stability data for impurities
for the drug product, which shelf life is two years.

Characteristic time / 0 3 6 9 12
months/
Impurities <0.04% | <0.08% | <0.08% | <0.08% | <0.08%
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Table 14. Typical acceptable results of accelerated stability data for impurities for

the drug product, which shelf life is two years.

Characteristic time 0 3 months 6 months
Impurities < 0.04% < 0.08% < 0.08%
Literature
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Abbreviations

LSP - Lunhwunip Stjuuplwywu Pwuwmwpenine
OT/A - O6wumii TexHnyeckunii [lokymeHT

CTD- Common Technical Document

ICH - International Council of Harmonisation

M - Module
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Qwgnyuu 4.U., LEuwyh k| (@.lu.U. - nwovuuh ununhhayuerp
<uunkue uvne HEUL3NREENh L HE1ErP AUIUMNRESUL UBR
MuULS 4ruLsSuUulL HNroLLEUSNhU. Swulwgwd nbnwunye Ywpnn
E ubpdndyt) onyw Jdhwju gpwugnuwihg hbGwnn, nph pupwgpnd wbwnp k
unnigyh upw npwyp: Uuhpwdbiow £ wwpgb), pb wpryhip npwug ywhwwudwu
dwdlbtinh pupwgpnid Ywpnn Gu wnwowuw| nplut Ynnduwyh fuwnunipnubip b/
Ywd pwjpwjdwu wpqwuhpubin: Gebt Ywnpnn Gu wnwowuw|, wtwp § wywpqyh,
pt hus waqnbgnieniu Ynwbuwu wyn Jdhwgnigniuubpp nbnwunyeh/ntinh
npwyh, wudunwugnypjwu b wpryniwwybnnigjwu Yypw:

Woluwwnwupnid wnpdwd Gu CSP-h pninp wju dwubpp, npnbn wbwp k
wnpwdwnpdph Ynnduwyh fuwnunipnubph dwuht wbnbyniyeniup’ hwdwhniug
ICH-h nintignygubipht bW hhduwlwu uygpniupubiphu: Pwgh wyn, hwdtdwunybi
Gu nbnwupnuetph W nbntph gpwugdwu gnpdpupwgubph  hhduwywu
puniewagntipp:

lasoan B.M., Kenaeu dnb T.X.M. - KOHTPOJIb NPUMECE B HOBbIX
CYBCTAHUMAX W JIEKAPCTBEHHbIX [PEMAPATAX B TMPOLECCE WX
PETMCTPALLUN. Jltoboii npenapat MoxeT ObiTb BblBElEH Ha PbIHOK TONbKO Mocine
permctpauuu, B Xofe KOTopoii HeobXoAMMO NPoBEPUTL €ro KayecTso. Heobxogumo
onpepenuTb, MOTYT M B TeYeHWe Cpoka FOAHOCTM 06pa3oBbIBATLCA KaKue-
nmbo noboyHble NPOAYKTbI W/MNKM NpoAyKTbl pasnoxeHusa. Ecnu pa, To cnepyer
onpefennTb, Kakoe BINAHUE 3TV COEAMHEHNA OKaMyT Ha KayecTBo, 6€30MnacHOCTb
1 acppeKTMBHOCTb NEeKapCTBEHHOrO CpeacTBa/npenapara.

B pabote npepacTaBnerbl Bce yactn OTK, B KoTopbix MHpopMaLusa 0 No6OYHbIX
NpoayKTax JonmHa 6biTb NpefocTaBieHa B COOTBETCTBUM C PEKOMEHAALMAMU W
ocHoBHbiMM npuHuunamm ICH. Kpome Toro, 6biny conoctaBneHbl KntoyeBble
XapaKTEPUCTUKN NEKapCTBEHHbIX CybCTaHUMII W MpoLeccbl  perucrpauum
NeKapCcTBEHHbIX CPeACTB.

KntoueBble cnosa: nekapcmseHHbIli npenapam, peaucmpayus, Ka4ecmso
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MUrUStSUUNL Murumaverh YUSNKLNRIF3UL
SY3uLuGrh Leruu3usnnut HTs1uG4h GruLSuU UL
Juuuvuu

Jd. U. Qwqnui, ©. U. Uppwhwdjwu

Gplwuh <wypniuwly <wdwjuwpwi
Unuppwgnydwé ' 23.05.23, punnitidwd £ 24.07.2023

Udthnthwgpp. Mwpwgbywdnp nwugnid £ ubpluynidu wdbtiwhwyipnth ninbph pwin-
pht: U bbpuinguwié | guiduagplynntiiph i hwilpwupplphlyuliph, wpipntbiph- (ng uippbipnp-
nuyhti hwlwpnppnpuyht nbntip) pudpnud: Npubu gudwanlnn dpeng Yuipnn E hanwndby
phpl U dhopti swipniyaywl guybph dwdwbiwly, puswhuhp G qifuwgwidp, dhgnbtp, tlupwi-
qhwl, wipwdtwguyp, Ynhnpnwgwyp b nhudGunpbwt (nwppwbughtl guiybnp): Yhpwn-
Ynid £ bwle nbidunpply U dywitiwghti gwdlinh uhdwyipnndwinply priddwits, hohuyghwyp, nid-
pwagnih, hnnbph wyppnigbinh U pwpdniiwlynypywt nddwipwgdwt nbupnid:

Yanbph Guynibnyeywt pndjwigtibpp enyy o puwhu wwplpugnid uqdby ntinp
wwhwwbdwl dwdybiph dwuhb: Mwpwgbpwdng wuwpynbh Yuynitnyaywt hhdbwlwi
npnypbbtph niunidbwuppnyayniup upunp £ tpwind, np <wjwuynwbnd wyu nbnwdélp
gnutgquwd sk, htippliwpwn wuhpwdtopnyegnit uw hwulwbwine gpuwtgdwt nbupnid
htis wpnnitiptibp k wlpp bbphuywgtity:

<hduwpwnbp. Nwpwgbpwdng wwpynié, Guynianiyenil, nbnp wwhwwbdwb
dwdlytip

Ubkpwonipynit

Muwpwgbunwdnp ubpwnwsd £ guwjugpynnubph b hwywwhpGunhyubpp
(tipdhgtigunnutinh), wuhipnubiph (ng unbipnhnwhti hwlwpnppnpwht nt-
nbn) fudpnid: Npubu guywqplnn dheng Yupnn £ Yhpwndt) pbele b dhoht
swupnypjwu guwytiph dwdwuwy, huswhuhp Gu glluwgwdp, dhgptup, ulipwi-
ghwt, wwnwduwgwyp, Ynynpnwgwdp b nhudbunpbwt (nwounwuwhtu gw-
ytpp): Yhpwnynw £ bwb nbdwwnhy b dywuwihtu gwybph uhdwywnnddwinhy
pniddwu, hohwighwjh, gnwpwanih, hnnbiph wjinnigubiph W owpdniuwyniejw
ndywpwgdwt nbwpnud [1]:

Cwlwgnigwsd £ nbinh uyuwwndwdp witinghy npulinpnudubiph, Gphywdubiph
U ywpnh dwup juwugqwpnwiubiph nbwpnud [1]:

Nwh dh 2wpp Ynnduwlyh wanbgnuggniutitin, hugwhuhp Gu qifuwwunnyunp,
nwfuhlwnpnhwu, thnpindnieiniup, thnpyuwnieginiup, ywpnh $bpdbunubpp
wywnhynipjwu pwnpdpwgnudp, dywuwiht uywaqdbpp, punhwunip pnrnieinLun,
ptipywhtdhwu, Fyquuwmbdwu, Ypbwunhupup pwuwynypwu pwpdpwgnidp
wpjwu dbg [1]:
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LoJwd Ynnduwyh wagnbignigynitubpp npwtiv uunt wnwe tu quihu nbinh
glipnnquynpdwu hunlwupny:

Cunhwuntp wndwdp gnyg £ wnpyt), np pipwwlwhy nbnwswihtipny og-
wnwghpddwu nbwpnid opquuhgdp jwy & punniuntd Mwpwgbnwdnip:

Lbipywjnwu hwjinuh Gu Mwpwgbwnwdnih dh 2wpp nbinwaubp, huswhuhp
GU nEnwhwwbpp, wwpynbubipp, oowpwyp, ubipphtu punniudwu b UEpwplydwu
[nwdnyRuUtinp, dndhlubipp L wyu, npnup wwppbp gbiubiphy wunwubpny hw-
uwubih Gu nbnwgnpdwlwu onywynid:

HHantph Ywyniunypjwu nwunwduuppnijwt nyjwiutiph npwdwnpdwu opp-
Uwswihnipniuttiph W hhduwwu npnyputph nunwWtwuppnieiniup Yuplnpynud
E upwuny, np wju eny| £ nmwhu wwnybpwgnd Ywgdb] nbnh wwhwywudwu
dwdybwnh dwupt:

Muwpwgbunwdn wwpynéh Jujniunyejwu nwnuuhpniejwt wndjwuiubph
wnpwdwnpdwu ophtuwswihniginiutph W hhduwYwu npnypubph nwunwduwup-
pnipjniup Ywplnpynud £ upwuny, np wjwunwund wju ninwaéup gpwugywsd
sk, htinbwpwp wuhpwdtiunnieniu Yw hwuwtwnt gpuwugdwt nbiwpnwd hus-
whuh wpnniupubp £ wbwnp bbpluwjwgub), npnup Yihubu punniutih b Ythwuwnbu
ntnh wuywnwugniypjwu U EpGHnhynipjwt dwuhu:

Pnpsuwluwt Juwu

Mwnwduuhpting wwpqyb £ [2], np unp nnwéalh gpwugdwu hwdwp wbinp
E ogwyb) unyu npnyputinhg, npnup ubpywjwgynwd Gu unp nbinh gpwug-
dwu hwdwp, wuhupt' unp nbnwalbph Yuyniunpywu wwywhnydwu wpdw-
Uwgpnupniuutipp, uygpniupnpbiu, wbwp £ hwdwwwunwufuwubu uygpuw-
Jwu wpunwnpwuph Yujniunygjwu ninbgnygnud wywpniiwyynn wnwowpynt-
pIntuubphu [3]:

Wunwwdbuwjuhy, ubipyujwgdwt wwhhtu Yuwyntuntgjwu Ypdwndwsd nyjw|-
ubiph pwquwu (ophtwl' wpwgwgywsd 6 wdujw nyjwiutp b Gplwpwdwdybin
6 wdujw nyjwubip pupwghly nwunwuwuphpnipniuutiphg) Ywpnn £ punniubh
(hubi| npnawyh hhduwynpgwé nbiwpbipnud:

Mwnuduwuhpyb) £ «Gpwugdwd nbintiph wnbnGlwwnw» [4], npu hpbiuhg
ubpywywgunud £ <<-nd gpwiugqwd nbintiph gwuyp: Uuwnbin ptipdnd £ wnb-
ntywwynipntt nbinh pptiunwipu L otubiphy wuniuubiph, ntnwalh, nnqw-
ynpdwt, wpwwnpnn tpyph, wpuwnpnn puybpniejwu, gpwugdwtu Jwyb-
pwlwunypjwu dwdwiuwwhwwnywsdh dwuht, huswybu twb wju Jwuhu, Rb
wprynp nyjw nbinp wtwp £ quyh dhwju ninwwnnduny, pt ny (OTC):

duwpbny NO2BEOT ATC Ynnny' wwpqyby b, np <&-nud gpwiugdwd Bu dhwju
Muwpwgbinwdnjh ninwhwwnbpp (Mwpwgbunwdn-Undwndw, Mwpwgbunwdnf-
Shqw dwpd, NMwuwnn-Unjwuu, Mwuwnn], Ydhdynt $npnb, ESPLpwigut,
Muwnw-1auy,), oowpwyp (NMwpwgbnwdn-Undwpdw, Stwnwdn)), dndhyubpp
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(E9$Epwiqwu, Stwnwdn|, Mwuwnn|-Pbjph, StPLYNU-Y), huswbiu uwl ubp-
Gpwywhu ubpwpydwu (Stybnws, Mwnhyw) W ubippht punniudwu |nwdnyRutipp
(8twwdn|, Ep$bpwigw): Ujuhupt' « Nwpwgbinnwdnp» nbnh wwpynbubpp <<-
nud gpwugywé sku [4]:

Nwnuwuwuhpyb) £ [4]-p, npnbinhg wwpgytb) £, np «Nwpwgbnwdnp
wwnpynbu niuh hbnlyw| wnwuduwhwwnynigyniuubpp’

1. Muwhdwu dwdlbwn' 2 tnwph,

2. Mwhdwlu wwjdwuubp' 25°C-hg ny pwpdp obpdwunhdwu:

Unyu wpryntupubipu Gu gt bwl [1,2] L [5]-h nwunidbwuppnieyniuutipp:

[3]-hg uwnwgyt] Gu ubujwlwihtu obipdwunptwund wwhynn nbnbpp
ghwugdwt dwdwuwy Yuwyntunigjwt wwydwuubipp: Upryntupubpp ppdwé Gu
wn. 1-nud:

Un. 1: Ubtywluyht opdwuipppbuwtnid wwhynn nnkph qpuagdwi dwdwiwl
Juymtinyyuwtt niumdtiwuppnipyut wuydwaubpp:

Nhunifuwuppnyeynit | Mwhywudwu Tnujkh ubpyujwgdwu wwhpu

wuwydwuubkpp wnyjwjubph nunwfuwuppnipyw

ujwquagnytu dwiwtwljwhwinywép

Epywpwdwdybn* 25°C £ 2°C/60% 12 wdhu

<hu £ 5% <,

Yud
30°C +2°C/65%

<hu £ 5% <hy
Uhowulyju** 30°C +2°C/65% 6 wdhu

<hu £ 5% <hy
Upwqugywd 40°C £ 2°C/75% 6 wuhu

<hu £ 5% <hy

* Cuybpnieniup hupt £ npnonud, e wpnynp  Bplwpwdwdybin  Yuyniunigjwt
nwnwfuwuppnieyniuupp wybh 6hon Ehwpdwp b Yuwnwpb 25°C + 2°C/60% <hu +
5% <hu Yud 30°C £ 2°C / 65% <tu + 5% <lu:

** bBpb 30°C £ 2°C / 65% <hu + 5% <hu wwydwuubpu puwnpyb) Bu Bplwpwdwdybun
niunifuwuppnigintuubiph dwdwuwy, www dhowulyjw| niunifuwuphpniginiuubin npwtiu
wjnwhuhu s&U wpyned:

Grb tplwpwdwdybn nunwduwuhpniginiuubpt hpwlwuwgynd Bu 25°C +
2°C/60% <hu + 5% <hu wwjdwuubpnud, U niunifuwuhpnigniuubph dwdwuwy
thnpdwpydwu 6 wdujw pupwgpnd hus-np wwhh wnbnh £ nwwbunwd nplk
Ewywu thnthnfunieiniu, www dhowuljw| niuntduwuhpnie)niuutiph dwdwuwy
wbwp £ phpwlwuwgytbu [pwgnighs thnpéwpynfubip b quwhwwnybu puwn
FEwywu thnthnfunigyniuttiph swhwuhgubiph: Lwfuuwlwu hwjnp wbnp §

35



5LL GhSUHUL <ULYEU, hwwnnp 9, 2023

uGpwnh dhowtyw] wwhwywudwt wwjdwuubpnd 12-wdujw  nunwfuwup-
pNLRJWU wpryntupnd unwgywd wnujwqu 6 wdujw nyjwiutpp [4]:

Cunhwunip wndwdp, ntintpp hwdwp fwlwu hnthnfunyentt uwhdwuynwd
E npwtiu’

1. Pwuwlwlwu pbunh swihwuhgubph thnhnfunyeyniu 5% - nd' hp

uygqpuwlwu gnigwuhoh hwdbdwwn, huswybu twb YGuuwpwuwywu
Ywd hdnitwpwlwywu pupwgw Ywpgbiph ogunwagnpddwu wpryntuw-
Jbwnnigjwu swihwuhoubph wuhwdwwywwnwufuwunie)niu,

2. Swulwgwdé nwppwnddwt wypngtiuh wpnyniup, npp gbipwqwugnud |
punniutih swithwuhop,

3. Upwwphu wnbuph, $haphdhwywu punipwagnptiph b $niuyghnuwniejwu
swithwuhoubpht wuhwdwwwwwutuwungyeiniu (ophuwl' gnyu, dwgbiph
wnwuduwgnid, Ywpdpwgnid, Ynugbunpwghwih  thnthnfunipniu):
Wuniwdbuwjuhy, wpwqwugywd nwuniduwuhpnieniuubph dwdwuwy
Yuptilh £ whuluwt $hghhwlwt punypwgntiph npng thnihnfuntyejniu-
ubip (ophuwy' dndphlyubpph thwihyugnid, punipubiph hwitignid),

Ywiujwd nbinwdlhg, ntintph hwdwp bwywu thnthnfunyeniu uwhdwuynwd
E npwtiu’

4. pH-h swhwuhoh wuhwdwwywwnwufuwunijniu,

5. Swppwindw swihwuhoubph wuhwdwwwwwufuwunyeniu 12 dhwynp

nbnwswihh hwdwp:

Nwnwduwuhpyb) Gu [4]-nd pbipdwdé unwunwpun npnyputpp, hwdwdwu
npnug’ Gplwpwunl Ywyninyejwu nwnwdbwuhpniypjwt dwdwuwly punniubh
hwlwlunieiniu  hwdwpynud hbnbyw)p’

1. Unwohtu nwpyw pupwgpnd’ wdbu bpbip wdhup dby,

2. Bpypnpn wwpyw pupwgpnud’ wdbku Ybg wdhup dby,

3. Bppnpn nmwpjw pupwgpnd’ tniwphu Jby:

Upwgwgywd Yuwjniunigjwt nwnwtwuppnigjwt hwdwp punniubh Gu
ytig wdujw ngjwiubn, wdtuwphsp tptp dwdwuwwhwwndwsdh, npnug dbe
ubpwndwsd Gu twlb uygpuwywu b yepouwlwu wpryniupubpp (oppuwy' 0, 3,
6-pn wdhuubippu) [3]:

Uhowuljw| Yuwjniuniygjwt nwnwtwuppnygjwt  hwdwp  punnwbih Gu
wdbuwphsp snpu dwdwuwywhwwndwsdh nyjwiubp, ubpwnw| uygpuwlywu L
ytpouwywu hwuinywdubpp [3]:

Uwnwgyb) tu «NMwpwgbunwdnp wywpynibh Jujniunygjwu hwbwfunieyniup
huwpwynp tiptip whwh thnpdwpynwubiph hwdwp: Uprynwpubipp pipwé Gu
wn. 2-nud:
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Un. 2: «Nupwgbypwdngp wupynibh Yuyniinipyut niumdwuppdw
hwwuwlwbniypyniap pninp hawpwynp Gplp phyh thnpédwpynidubph hwdwp:

Nhunifuwuppnieniu Nuunifuwuppnipjuu hwéwuwlwunyeyniu
Gpywpwdwdybin 0, 3, 6,9, 12,18, 24-nn. wdhuubiphu
Uhowuljwy 0, 6, 12, 24-pn. wdhuubphu
Upwgqwgywd 0, 3, 6-pn wdhuubphu

Npwbu ubbywlywihu obpdwuwnpdwu pbpdnud Bu 25°C + 2°C/60% <hu
+ 5% <hu Ywd 30°C £ 2°C/65% <tu + 5% <hu wwjdwuubpp' Ywiujws, pb
wnjwy Gpyppp np wpwdwopowund £ gunugnd [6]: Oppuwy' MW IV
Yihdwjwlwu gninpubipnd ginuynn Gpyputiph nbwpnud (Upwpwywu Uhwgjw
Edhpnipniuutp, Uphuquuwnip W wyu) wbwnp £ ubpluwjwgub) Yuynitunyejwu
nyjuiubn’ npwbu Bpywpwdwdybn Yuynunygjuu wwydwu pbpbing 30°C +
2°C/65% <hu + 5% <hu wuwjdwuubpp: Uju nbwpwd dhowulwy Yuyniuntgjwu
nyjuiubph ubiplujugdwu wuhpwdbounieniu shw:

{&-p ubpwndwd sk N W IV Yihdwnhy gnuwubpnd gunuygnn Gpypubiph
gwuynud, hbGwnbwpwp <<-nud nbinh gphwugdwt hwdwp wbwnp £ npwbu
Gpywpwnle Yuwindnyejwu nuniuwuppdwt wywjdwuubp ubplujwguby 25°C
+2°C/60% <tu + 5% <hu, huswbu uwl ubpywywgub) dhowuYjw) Ywniunyejwu
niunwduwuhpniejniutph wprynitupubpp [6]:

Nwnwiuwuppyb) b «Mwpwgbunwdnp ywpynbh wdtphyjwu nbnwagppwhu
hnnwdp (USP [7])" wwpynibhu punpng hwnwuhgubph uwpwagpnieyniuubpp
U uwhdwuubpp:

Upnyniupuliph putiwplynid

Cwoyh wnubny [3]-nwd pipdwd uwhdwunwdp bwlwu thnthnfunyeniuutiph
Ybpwpbipjw b wju hwdbdwunbinyd « Mwpwgbunwdnp wwpynbh nbinwgppwjhu
hnnwsdh htwn [7] npwbu bwlwu ghininfunipyniuubph Yppnplwlwu Yewnbp
puwnpyb Gu pwuwwlywu npnadwt b tnwpwnddw pluwntpp:

LPwuwlwlwu gnigwupgubiph wndjwiutpp hwaydby Gu' Glubing wju npnype-
ubiphg, np wju pliunh swhwuphoutiph hwdwp Ewlwu thnthnfunieinit £ hwdwp-
ynud bwpuuwlwu wpryniuphg 5% 2tinnudp, huy nbinwgppwihtu hnnjwdnid
punniutijh £ 90%-110% uwhdwup:

Lwuwlwlwu npnadwu punniubh wyjwijutiph uwhdwuubpp hwodwnyyby
Gu hbnlyw Yepw' hwodwpyyb) b uygpuwywu ebuwnh wpryniuph 5%-p, npp
hwudt] b gnudwpyb) £ uygpuwlwu plunh wpryntuph htwn: Unwgqwép
hwitdwwnyb| £ nbinwagppwjht hnnjwdnid pipwd uwhdwuh htwn: Uu nbwpnid,
Gpp hwodwnyywsd uwhdwup hwdpuyb Ywd ubpwnjwsd t Gnb| ninwagppwhu
hnnywénwd pipdwd uwhdwuh htw, wju gpwugybi £ npwbu punniubh uwhdwu
Yuwyniunigjwu hbinwgqw wdhuutiph hwdwp: Gpp hwadwplyywd uwhdwup sh
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hwdpuyb) WHwd ubpwnyws tinkp nbnwappwjht hnnjwdnud pbpwd uwhdwuh
htiwn, npwbiu ytiphtu UW/Ywd unnphu gnigwuh? (Ywiujwd upwuhg, L np dbyp
sh hwdpuyti)) pipdt £ ntinugppuwht hnnywdnud pinduwd gniguthpp:

Cwyh wnubny [4]-nw ppdwd nwunwuwuhpnieiniuutiph hwéwfunieiniu-
utiph npnypRutipp npnanud | Yujwgybip punniutih tngjwiutipp ubipyujwgub) wub)
wju hwéwfunypjwdp, npp ubpywjwgywsd £ wn. 1-nud:

Npwbu pwuwlwlwu npnpdwu 3 Yt Gplwpwdwdybn nwnwWuwuhpnt-
pintuutiph hwdwp puwnpyt Gu dhupdwy (90%), dhohu (100%) L dwpuhdwy
(110%) punnwbih pwuwlwlwu gnigwuhoubipp:

Unwgywd wpryniupubipp pipdwé Gu wn. 2-4-nud:

Uhowuljw| nwuniduwuppnyenibutiph hwdwp npwbu dwdwuwyh huwnbp-
qwiutip puwnpyb| Gu gpnjuiwu b 6, 12, 24 wdhuubpp:

Npwbu gpnjulwu dwdwuwyh wpryntupubip punpdb Gu 92 %, 102 %,
106 % pwuwlwlwu gnigwuhpubipp:

Unwgywd wpryniupubipp ppqwé Gu wn. 5-7-nud:

Upwaqwgywd nwuntduwuppniginiuubiph hwdwp npnayti b ubpyuwjwgub snpu
dwdwuwlywhwndws' uygpuwlwu, tppnpn b yegbpnpn wdhuubiph wdjwiubpp:

Npwbiu qpnuwt dwdwuwwhwwnywsdh wpnynituputip punpyby Gu 95%,
101 %, 108 % pwuwlwlywu gnigwuhgubipp:

Unwgywd wprnyniupubipp pipwé Gu wn. 8-10-nwd:

Lwonpn nwnwuwuhpywd gnigwuhop tnwppwindnidu £ Swppwinddwu
hwdwp [7]-nwd npdws £ punhwung wwhwue' « Mbwnp | hwdwwwnwufuwuh
nbnwgppwihtu hnnjwsdh wwhwugubiphu», huy puwn [3]-h' 2tinnud £ hwdwpynwd
«Swppwnddwt swihwuhpubiph wuhwdwwwwnwuluwunieiniup 12 dhwynp
ntinwswthh hwdwp», npwbu punniutih swwuh? pninp nbwpbph hwdwp nnipu
E pbipyb| «Cwdwwywwnwufuwunwd £ ninwgppwihtu hnnjwdh wwhwugubipnhu»
wpryntupp: dwdwuwwhwwnywdubph punpnieiniup uwwnwpyb) £ wjuwbu,
huswbu pwuwlwlwu npnadwt nbwpnid:

Syjwjubipp ubpywjwgywsd Gu wn. 3 -13-nwd:

Un. 3: Mwpwgbypwdng wwpyméh Juyniunysyw punniubh swhwhrubpp
90% uyqpuwlwt wpyniuph nbwypnid Gplupwdwdybp
numdbwuppniyyniiiph dwdwtwly:

Snigwuhy | UYyqpuw- | 3 wdhu 6 wdhu 9 wdhu 12 wdhu |18 wdhu |24 widhu
YJuu
etiun
Lwuwlw- | 90 % |90-94,5 % | 90-94,5 % | 90-94,5 % | 90-94,5 % | 90-94,5 % | 90-94,5 %
Yuwu
npnond

38



5LL GhSUYUL <ULEU, hwwnnp 9, 2023

Un. 4: Mwpwgbpwdng wwpyméh Juymbnyayut punmubh swhwhpubpp
100% ulyqpuwlwtr wpnymuph nbypmd Gphupwdwdlyby
mumduwuppmpymbubph dwdwbwl:

3nigwuhy Uygpuw- 3wdhu (6 wdhu |9 wdpu |12 wdhu |18 wdhu |24 wdhu
Ywu pbuwn

Lwuwlwywu [100% 95-105% | 95-105% | 95-105% | 95-105% | 95-105% | 95-105%

npnnid

Un. 5: Mwpwgbpwdng wwpyniéh Yuyniunyaywin punnitbih swhwuhpubpp
110% uyqpbwlwitr wpnymuph nEuypmd Gphupwdwdyby
nwunifuwuppnygymuuph dwdwbwly:

Snigwuhy | Uygpuw- |3 wihu 6 wuhu 9 wdhu 12 wdhu |18 wdphu |24 widhu
Ywu
pbuwn
Lwuwlw- [110% 104.5-110% | 104.5-110% |104.5-110% | 104.5-110% | 104.5- 104.5-
Yuwu 110% 110%
npnontd

Un. 6: NMwpwglipwdng wwpyméh Yuymanysywy punmubih swhwohpubipp 92 %
uyqpawlwt wpnymuph nGypmd dhowtlywy numdawuppnygymutph dwdwbwly:

Snigwuhy

Ulygptwlwu phuwn

6 wdhu

12 wudhu

24 wdhu

Lwuwlwlwu npnonid

92%

90-96,6%

90-96,

6% 90-96,6%

Un. 7: Mwpwgbypwdng wwplyméh Yuyniunyayuwi punpmabh swhwupyubpp 102 %
uyqpawlwt wpymuph nbypmd dhowtlywy numdawuppnysymutph dwdwbwly:

Snigwuhy

UYygpuwlwu phbuwn

6 wdhu

12 wdhu

24 wdhu

Lwiuwlwlwu npnonid

102%

96,9-107,1%

96,9-107,1%

96,9-107,1%

Un. 8: Mwpwgbypwdng wuwplynibh Yuyniunypyuw punmubh suhwuprolpp 106 %
ulgptiwlyuwt wpnyniuph nEypmd vhowtlyw; mumduwuppmpymuubph dwdwtwl:

Snigwuhy

Uygpuwywu phuwn

6 wdhu

12 wudhu

24 wdhu

Lwiuwlwlwu npnonid

106%

100.7-110% |100

.7-110% |100.7-110%

Un. 9: Mwpwgbypwdng wuwpyméh Juynianyayun punmabh swhwppubpp
95 % ulqpuwlwt wpymuph nbypmd wpwqugywd
mumdawuppnypyniitpp dwdwtiwul:

Snigwuhy

Ulyqpuwywu ptuwn

3 wdhu

6 wuhu

Lwuwlwlwu npnonid

95%

90,25-99,75%

90,25-99,75%
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Un. 10: Muwpwgbypwdng wwpyméh Yuynbimpyut panpmubih swhwahyubpp
101 % ulqpbwlywin wpnyniuph nEypmd wpwqugywd numduwuppnipyniiubph

dwdwtl:

8nigwuhy

Ulygptuwlwu pbuwn

3 wdhu

6 wuhu

Lwuwlwlwu npnontd

101%

95,95-106,05%

95,95-106,05%

Un. 11: Mwpwgbpwdng wwpyméh Yuynbmpyut panpmubih swihwahpubpp
108 % ulqpuwluwitn wpnymuph nGypmdJ wpwqugyjud
mumduwuppmpymubbph dwdwtwl:

8nigwuhy

Uygptwlwu pbuwn

3 wdhu

6 wdhu

Lwuwlwlwu npnontd

108%

102,06-110%

102,06-110%

Un. 12: Mupwgbpwdng wwpyniéh Yuynianipyut punniabih swhwuppubpp
ppuppwniddwl hwdwp Gphupwdwdybyp nunidawuppnyaymuubph dwdwtul:

8nigwuhy | Uygpuwlwu |3 wihu 6 wuhu 9 wuhu 12 wdhu 18 wuhu 24 wdhu
etiuwn
Swppw-  [Cwdwwyw- [ Cwdwww- | Lwdwwyw- | Cwdwww- | Lwdwwyw- | Cwdwww- | Lwdwww-
[nténid wnwufuwund | wufuwund {tn W U -fn W U -fL W U - WU -fn W u -
nbnw- |t nbnw- | juwund  EljuwUunid|fuwund  Eblfuwunitd{fuwuncd
gppwjhujgppw)htuinbnwagp-(t  nbnw-|nbnugppw- |t nbnw-|L  ntnw-
Wwhwug-fwwhwueo-|p w jhufgppwjhbjjht  ww-|gppwjht|gppuwjhl
ubphu ubphu wwhwuo-|wwhwue- | hwugubpht | ywhwle- |wwhwuye-
ubiphu ubiphu ubiphu ubiphu

Un. 13: Mwpwgbpwdng wupyniGih Juyniunyayuwt punmitGih swihwbhpubpp
puwppuniddwt hwdwp dhowulyywy niuntdawuppnypynibipp dwdwiwly:

Snigwuh)

UYygpuwlwu phuwn

6 wuhu

12 wuhu

24 wuhu

Swppwnénid

Cwldwwywwwu-
fuwunwd £ nbnw-

appwjht - hnnywdh
wwhwueubiphu

Cwldwwywwwu-
fuwund £ nbnw-

appwjht - hnnywdh
wwhwugubiphu

Cwlwwywwwu-
fuwund £ nbnw-

anppwjht - hnnywdh
wwhwusubiphu

Cwlwwywwwu-
fuwunid £ ntinwap-
pujhtt  hnnywsh
wwhwugubiphu

Un. 14: Mupwgbpwdng wwplynibgh Yuyniinypyut panpmbbh suhwuppubpp
ppwppuniddwt hwdwp wpwqugyud niunidawuppnypgnibiph dwdwiwly:

Snigwiuhy

Uygptwlwu pbuwn

3 wuhu

6 wuhu

Swppwinwdntd

Lwdwwwwnwufuwund &

ntnwgppwht - hnnyuwsh
wwhwugubipht

Lwdwwwwnwufuwund b

ntinwgnpwht hnnywsh
wwhwugubiphtu

Lwdwwwwnwufuwund  k

ntnwgppwiht  hnnywah
wwhwugubipht
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Cwywymdubph guul
ATC-Anatomical Therapeutic Chemical
OTC - over the counter
USP- United States Pharmacopoea

Q-pwl[wbm[ajmtl
https://www.vidal.ru/drugs/molecule/800

2. http://pharm.am/index.php/am/

3. International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use. The Common Technical Document
For The Registration Of Pharmaceuticals For Human Use: Quality - M4Q(RT)
Quality Overall Summary Of Module 2 and Module 3: Quality. 2002, 18 p.

4. https://ich.org/

https://www.fda.gov/

6. World Health Organization. Stability testing of active pharmaceutical ingredients
and finished pharmaceutical products. Annex 10. 2018. 44 p.

7. United States Pharmacopeia, Acetaminophen Capsules, USP 42, page 42.

o

B. M. lasosaH, LU. A. A6pamsan - [JAHHbIE CTABWIbHOCTWU KAMNCYN
MAPALLETAMOJIA TP UX PEMMCTPALUWN. [lapauetramon asnAetca ofHUM
M3 cambix MONyNAPHbIX MpenapaToB. Bxogut B rpynny aHanbreTMkos WU
KapOMOHMKAIOLLLMX, aHUN0B (HECTEPONAHBIX MPOTUBOBOCMNANNTENbHbIX CPEACTB).
Ero momHO vcnonb3oBaTb B KayecTBe aHaibreTMka Mpu NErkux M yMepeHHbIX
bonAx, Takux Kak ronoBHasa 6onb, MUrpeHb, HeBpanrus, 3ybHaa 6onb, 6onb B
ropne v AucMeHopesa (MeHCTpyanbHble Cnasmbl). Takme ucnonb3yerca Ans
CUMMNTOMATUYECKOTO JleYeHMA peBMaTUYEeCKMX W MbllledHbix 6Goneil, wnwmaca,
ntombaro, NpUNyxnocTu CyctaBoB W 3aTpyHEHWI B nofBuMHoOCTU. M3BecTeH pap,
nekapcteeHHbIx popm [lapauetamona. M3yyeHne 3aKoHOMEPHOCTEN CTabUNBLHOCTM
NeKapCTBEHHbIX CPeACTB fAaeT MpefcTaBleHWe O CPOKE FOfJHOCTU NeKapcTBea.
M3yyeHne 3aKOHOMEPHOCTE M OCHOBHbIX MONOMEHWUI MpPefoCTaBNEHNA AaHHbIX
nccnepoBaHuAa cTtabunbHocTM Kancyn [lapaueramona BamHa Tem, 4TO AaHHasA
nekapcTeeHHana chopma He 3aperucTpuposaHa B ApMEHWM, NO3TOMY HEOOXOAMUMO
MOHATb, Kakne pe3ynbTaTbl MOTYT 6bITb NPeACTaBNeHbl B O BPEMA PErucTpaLuu.

Knroyessbie cnosa: napauemamosn, cmabunbHOCMb, BPEMA XPAHEHUA, pe2ucmpayus

V. M. Ghazoyan, Sh. A. Abrahamyan - STABILITY RESULTS OF
PARACETAMOL CAPSULES DURING THEIR REGULATION PROCESS.
Paracetamol is one of the most popular drugs. It is included in the group of
analgesics and antipyretics, anilides (non-steroidal anti-inflammatory drugs). It can
be used as an analgesic for mild to moderate pain such as headache, migraine,
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neuralgia, toothache, sore throat and dysmenorrhea (menstrual cramps). Also
used for the symptomatic treatment of rheumatic and muscular pains, sciatica,
lumbago, joint swelling and difficulty in mobility. Currently, a number of dosage
forms are known for Paracetamol. The study of patterns and main findings from
drug stability study data provides insight into the shelf life of a drug. The study of
the patterns and main provisions of providing data on the stability of Paracetamol
capsules is important because this dosage form is not registered in Armenia, so it
is necessary to understand what results will be acceptable during the registration
process.

Keywords: Paracetamol, stability, the shelf life, registration
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hhNNUf-huy UuNLhNRNY <hdULILENP UNAMUESLEND
LELUUWU GluuLPLULUL UMBNRLUYESNRE3UL
GNUUP J6rLNrONRI-3NKL

Gpjwun Swpnipnitjwt, 2Shgpwu MEnpnujw
"Cwywuipwih phahljwluwts hnyipnipuygh b uwynpph wlywluwt hbugphyinug
26plwuph <wgpmuwly hwdwuwpwuh Pdohwlwt hbuphypinun
Unuppwagndwsé £ 14.07.2023, pannibduwé £ 24.08.2023

Udihnthwgpp. Ubipyuywgynn wopuwgpwibph bwwypwl E pwpdnidubph gputigdwit
hwdwlwpagp dhongny upbinéty bnwswh glwhwipdwt dnnby' uynihng niilignn whdwtig

hty ppwpynn Yepwluwbgbnnuwt wopuwgpwtph wpnynibwGippnigiuwt quwhwindwi
hwdwpn: Cwpdnidulinh gnwbgdwt hwdwlwngbph dhongny gnwigbyng Ynpubiiptinh U
Yundnygyniiiiph waqnbgnyayniip nntiwpwnh ubiqubtywn dnphihquighwyh ypw, htiw-
pwiynp £ wnwyly wpnnibiwby nuindbby nnbwpwpuwyht pinnidtilGph nbwpnid Yphpwnynn
Ybpwlhwbgunnwlwb dhowdipnisinip: b yppwppbpnyeiniti nunpninghwlwi dbpnntbph,
owndnduliph gpuwtigdwt owpipnkilyipnpnbughti b pulinghnt hwdwluwnpgbinn hwdwpynid

Gu hhywiintibph nbwphihypnwghnt gnpdptipwgh Upypnwnhypuwnpydwt wwwhny dbpnn:
cwpdnidubinh qpwigdwt dwdwbwlwlhg (pGlutininghwttpp wpwlphly Yhpwndwt
qquith hGnwulwn niubt, pusp wuydwbwynpdws £ gpuwbgdwt GhtGduphluwlut b
niduyhti ptinipwgntinh Gpinidnysyutl wiprynitipblnh Ghpwinnysywidp:

<hdbuwpwnbp: Cwpdnidubiph gpwbgdwt hwdwlwnpg, ulnipng, qbuwhwipdwb
dnnby, YGpwlwbgbnnulwi pnidnid

Ubkpwonipynit

Pdoynipjwu bt 2wpddwu gpwugdwl inbifuuninghwubip ogunwagnpdynid
Gu unpdw| b wwpeninghwlywu wwjdwuubpnud dwpnnt wnbnwowpdp nwunwd-
Uwuhpting, huswbu twlb Ybpwlywugunnulywu dhongwnnidubiph wpryntuw-
ytwniejniup guwhwwnbint hwdwnp [1-3]: Uwpnnt gwpdnudubiph ybpindniejwu
dwdwuwlwyhg wbfuuninghwubpp Ywpnn Gu oqub] wuhwwnwlywuwgywsd
wfuwnnpnaohs gnpdpupwg hpwywuwgubint huuniwnny, Mwnpyhuunuh hhywu-
nnigjwdp, Jwulwywu ninbnwiht Ywpywsdny, nnunintinuihtu Juwuqwdpndy,
gnywd uyltpngny, huswbu twlb wpnwiht hwdwlwpgh wy hhquunnt-
pintuutipny hhywunubiph pdo2ywlwi Yyepwlhwugunid wwuwynpbiint hwpgnd
[4,5]: LbpYywjnwu hbGwnwgnunnubph b pdhoyubph wnol fuunhp £ npjwd
pwgwhwjinbi| wju wwpwdbwnpbpp, npnowyh wweninghw)nd swndnwdubph
puntpwanbipp, npnup Ywpnn Gu hwoyh wnub pdoyulwu ybpwlwugudwu
npwyp qqwihnptu pwpbjwybnt hwdwp [6]:

Uwpnnt 2wpdnudubiph gpwugdwt hwdwlwpgbpp Yihupyuywu ogunw-
gnpddwl fununnuwitwihg gnpdhp Gu pwndnwiubph 6hoin Juwwpndp quw-
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hwwbint b tpwhuybint, puswbu bwl Juwujwdpubiph nhuyh gnpdnuubipp
pwgwhwjwnbint hwdwp, pwjg npwup hhduwywunwd oginwgnpdynid Gu dhwju
ghunwwu hGwnwgnuiniegntuubpnid [7-9]: Yhuphlwywu wypwlwhYwynd phndt-
fuwuphywlwu 2wpddwu gpwugdwtu hwdwlwnpgbiph dawynwdu nu ubipnpnudp
Ywpnn £ oqub pdhoyubphu npnat| jwywagnyu [ndnwp pdoulwi Yypwywug-
unwip wywuwynpbijhu U npwuny huy tjwgbgul) hhjwunutiph yapwywugudwu
dwdwuwyp [10,11]:

Yihupyulwu ypwynhwynu gwpdnwdubph gpwugdwt hwdwlwpgp huw-
pwynpnieiniu £ wwihu hunwy quwhwunb] yhpwhwunwlwu pniddwt Yud
JEpwywugqunnuwu dhongwnnidubiph wpryniuwybnnieniup' hwdbdwnbing
Uwfupwu dhowdwnieginiup b dhowdwnipintuphg htunn fuwwnwpjwsd Yhuuw-
dbjuwupyulywu guwhwwndwu nyjwjubpp [12,13]:

Lbpywjwgynn woluwwnwuph tywwwyu E swpdnwdubph gpwugdwu hw-
dwlwpgh dhongny quwhwwnbi| uynihng niubignn wudwug htn tnwpynn ybipw-
Ywugqunnulwu woluwwnwuph W Ynpubiinubiph gnynn wgnbgnieiniup' nnuwowph
wmwppbp ubigdbuwnubpnd wuyniwght nbnwowndtph npnadwu hhdwu Ypw:

LGpwgmipnipyut dGpnnubpp

hnhnwwpehYy uynihngh YGpwlwugunnulwu pniddwtu donwnhunwpldwu
dnnbilh unbinddwtu hwdwp hGwnwgnunnigjwu dbe ubipgpwyyby £ wwutnye
nwnblwu 36° wunpbwu uynihng niubignn wud: <Gnwgnunynnh Uwiutwlwu
quwhwuwinudp hpwywuwgyb) £ quudwu dhongny: Uwutwygh dnwn juwnwpywsd
E GnG| nnuwowph nGuwngbu hGunwgnwunientu, nph bwywwnwYu Ep quwhwwnbg
nnuwowph Cobb-h wuyntup: NGungbu quwhwwnnd Yuwnwnyb| £ uwl $p-
ghnptipwwlwhy dpwaph wywpwnhg htiwnn, nph tywwnwlu Ep qguwhwnb)
ybpwlwuqunnulwu gnpdpupwgh wprynittwybwnyeniup b hwdbdwunb
unwgywd nyjwiubipp hwdwwpgswihu 2wpdndubph gpwugdwu dbpnnh
dhongny unwgywd nyjwiubph htiw:

A 3

UYuwp 1. @npp onulubpp ubplyuwywgunid o wnluwyénn dwuplybpubph

ipbnunpdwi YEpbGpp, npnup Yhpwnyby Gu nnuwpwph Ynpnipyutl gpuiigdwi
hwdwp ( C3, C5, C7, T3, T5, T7, T9, TI11 b gmiplyuypts L1-L5 dJwlhwpnwlubpmd).
(C - cervical; T - thoracic; L- lumbar)
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Llhwp 2. Ypopwgnipuypts / (TLC) b Ypdpuyhti (TC) Ynpnipymiuph walymaubpp
uwgpippuwy b ppntipwy hwppnipyut ko

Qualisys hwdwlwpgny gpwugynn Yhubdwwnhy wndjwiubipp  dowlyyby
Gu YbGuuwdbluwuhyuwywu Ybpndnigjwu hwdwp Yhpwnynn Visual3D V6
hwdwlwpgswiht dpwagpny: Nnuwownph Ynpnygjwu wuljniuubipp npnaynwd Gu
thowdl Ginwunubipht wdpwgpwé dwpytiputiph dhongny: Ypdpwjhu b gnuinluwjhu
Ynpnigyniuutipp quwhwwynd Gu uwghwnw] b pnunw| hwppenieiniuutipp
dto (LYwnp 1. A & B): 2npu wnwudhu dwpytiputipn $hpuynid £ nnuwowpp
Ynpnieyniup: Qualisys hwdwywpgny gpwugdwt pupwgpnd htwpwynp k
dwpybpubph ypnByndwu ufuwubp, pwuh np 2wpdybijhu Ywd Jupdnieiniu
Ywuwnwptithu nnuwowpp wyunwnygnw £ hp wnwugph 2nipop: Ldwu ufuwjutiphg
funtuwthbnt bywwwyny, np dwpytipubipp 3D gpwugynwd Gu uwl pnunwg
nhuwdhy hwppenigjwu dbg: Wn twywuwwyh hwdwp Yhpwnyb| £ ninnnpnnn
Yndpwihu Jwpybp, npp npynd £ Ypdnuyph uwinphtu YGwnwi: Ninnnpnnn
dwpybipubp npdnud Gu bwlb nwgnune ypw' wupwyh b nwbnwmp pw,
huswbu Uwl Ynuph wnbnh hwnywdnud® nuypwihtu wpnwhwynhs Yawnbph ypw:
Unpdpwgnwnwjhu Ywd gnnwihtu wntinutipp npnaynid Gu dhwju wnwugpwjhu
dwpybipubpny, pwuh np npnwjuh ypw htwpwynp sk niubuw) nEdbpbuu
dwpybp Ywd Yyown:

bhahnpbpwwlnpy dhowdwnnypiwu W twl Ynpubn Ypbint wpryntuw-
ytwnnipniup quwhwwnybi b wwppbpwpwp hpug owpdnwiubph dhongny, npnug
ntwpnud gpwugyb| b dwpybipubpny Yuqdwsd hwndwdubiph wnbnwowndp:
Suwhwwynnp Ywuwwpt] E wnwe pbpnid uwghwnw| hwppenigjwu dby, we
L www dwlu Ynnduwjhu pbipnwdubin, huswbu twl we W dwfu nwpanidubn,
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npnug dwdwuwy nnuwowph dwpybipubpp Ywwnwpnd Gu dwutwyh wunnyun:
Uwghwnw| wnwypbpdwu U wnwugpwihu wwnynubph' nwpénwubph hw-
dwp T1 dwpltipp sh Yhpwndty, pwuh np wju dwpltiph gputgnudp nwihu
Ep dGd wwwwunwiubip, Ywd wnwowgunud Ep dwpybipubph hwdpuluned
nbuwnwownnd' oynighw:

dbg wdhu nbwé dhghnpbpwwlinpy dpwgphg L Ynpubinn Ypbng hb-
wnn Ypyptu Ywuwwpybp £ nnuwowph nbungbu-quwhwwmnd b ubigdbunwp
wuyniuwihu wmbnwowndh gpwugnud owpdnwubph hwdwlywpgh dhongny:

Upryntupubip Gy putwnpynwd

Unph wljniu
twhutwywu yLpouww
38° 23°

Unyniuwly 1 Swpdmdubphg qpuiigywd walynitibpp puyp dupybpubph nputg
thnthnfuniyyniup phghnpbpwwhuyhg b Ynpubp Ypbinig hbigin

Swndnufubp T T4 717 T0 U L3
Uuighun wnws pbpng P4 524 542 482 362 236
4hwnti) winwig R dbing 581 577 522 462 30.6

Lwp. 48.6 548 446 342 150 52
dwpuwnbpwptpnd e 5y 6 614 584 452 246 1.6
Lwp. 667 588 543 40.6 233 10.8

Ug jwinbipui| poipnud dkpo 682 62.6 62.3 46.6 27.3 14.8
dwfu wnwug- Lwfu. 496 256 301 287 228
pwjhlUwwnnywn ) 38.8% 20.2* 22.6* 21.8* 17.4*
U wnuitigpuiht uny P 262 259 347 268 214
2 gyt wwmnyn s 28.4 242 321 242 18.8

Qualysis track manager dnpwgph dhongny gpwugyntd tu pninp dwpytipubiph
htiwnwaqdtipp, npnup dpwahpp ybip £ woénwd wuhwwmwywu Ynpwgdtiph: Ynpw-
qdtiph pupwgph YGpnwdniejwu dhongny track manager hwybwdp wwihu
E dwpybpubiph  wnbnwowpddwu  wuyniuubipp: Spwugwsd  wpryntupubpp
gnyg Gu wwjhu, np ntungtu dbpnnny gpwugwsd Ynph wuljwu uwgnudp
nintygynid £ wmwpptp dwpybpubph wuyntuwjht inbnwwnpdh dtdwgdwdp,
husp yywynud £ gpwugwd ubiqdbunubpnd wnlw  thnihnfunipyniuubipny:
Unwyb| &6 U tpwuwywih Ep wyn thnihnfunigyniup dwfuwynndjuu wunnywnp/
nwpddwt nbiwpnwd, husp puwgwwnpynid £ Yndwbuuwnnp gninuihu wntinh
wnlwjnijwdp, npp hbGpunwgund  wyunnywnp: Quiuwynndjutu ywnnywnh wuy-
Jjniup qqwihnpbu ujwqgnd £ ybguwdujw $hghnptipwwbnmhy b Ynpubitnwjhu
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dhowdwinnipjwlu wpryniupnd, pwuh npp Ynpubitnwihu dupndp uwywuwnnd
uwl Yndwbuuwwnnp wnbinh ujwqiwup:

Wu gpwugywdé wulyniutubpp Ywd dwpytpubph htwnwgdtpp Ywpnn Gu
hhdp dwnwjt] nnuwowph wnwppbip ubigubunubipnd pniddwt b dwuwywun
Ynpubinubph wqnbgniejwt quwhwwdwu hwdwp: Wu dbpnnny Yupbh &
gnpduwlwunw phpwfuwynpb) ubigdbuwnubip, npnug 2nynnwywu nbnwwndp
Ywpnn £ qqwihnptiu ujwqbigutip nnuwowph punhwunwp Ynpniejniup:

Ubipnnh htnwulwpp Yuwjwunwd £ upwunid, np dedwpwuwy hpywunubpp
guwhwwndwu nyjuiutph hhdwtu ypw Jupbih £ unbindt| $hghnptipwwlinphy
W Ynpubitmwihu pniddwtu wignphpdubn, npnup phpwhuwihtu Yepwny Ywanbu
hwdwwwwwuluwy ubgdbunubph ypw' niubuwiny snynnulwt wgnbignieniu:

Pniddwt wpryniuwybinnigjwu dJwuhtu Ywpnn £ 4wt nnuwowph hpd-
twlwu Ynpnigjwt hwlwnwy Ynndnd gpuugwsd wuynitbwiht dbd nbinw-
owndtipp:

Gqpwlwgnyaynitiiin

dwldwuwlwyhg Yyepwlywuqunnuywu pdrynieju dbie dbd upwlwynie)niu
niup YyEpwlwuqudwu pupwgpnid swpdnnuywt fuwuqwpnidubph nhuwdhYuwgh
quwhwwndwu dbpnnubph dawynwip: LEpYwjnwu Yywpnwpwuwlwu hhjwunnt-
pInluubph dwdwuwy rwpdnnuywu fuwugwpnudutipht uyphpwsd hbinwgnunnt-
pIntuubpnd wywmhynpbu oqunwagnpdynud Gu dwpybpwihu oyunnkGYunpnuwhu
U hubipghnu 2wpddwu gpwugdwu hwdwlwpgbp: Uhwdwdwuwy, bGYunpw-
dwqupuwywu L nywnpwdwjuwiht gpwugdwu hwdwlwpgbpp nbnbu sbu
gwb| hpbug Yhpwnnidp Yupnwpwuwywu hhdwunubph dnn' swpdnnulwu
fuwuqwpnwiubph quwhwwndwu Jdbe' nbfuuhlwlwu uwhdwuwhwynuubph
wwwbwnny: Cwpdnuubiph gpwugdwt dwdwuwlwyhg wnbjuuninghwubipp
qupgwgdwu qquih htnwubwp nwbu, husp uwdwsd £ gpuwugdwt pupwgw-
Ywpgbph Yphubdwnhlwywu b nidwjhu punypwgptph ybpnwdniejw, npwug
hwdwygdwtu b unwgywd nyjuiutiph hbnnwgnunwywu wy| deennutphg unwg-
qwé wpryniupubiph htn hwdbdwwbint ypw: Cwpddwu gpwugdwtu hwdw-
Ywpgbpp huwpwynpnyentt Gu wnwjhu unwuw| pd2yh hwdwp Yuplnp op-
jayunpy mbnblwwnynyenit’ wwpqupwubing ujwpnwiht hwdwlwpgh wnwp-
ptip hpjwunnieniuubiph wpdnnulwu fuwugqwnpnudubph punyep, huswbu
twl Yybpwhuyt ybpwwuqudwu nhuwdhlywu: SGpwugbing Ynpubizmubpp L
qupdnigyniuutiph dhongny nnuwowph ubgdbuwmwnp dnphihqughwih nhuw-
dhywu, huwpwynp § wnwyb| wpryniuwybn nupdub) nnuwowpwiht 2Gnnud-
ubph nbwpnd Yhpwnynn Ybpwlwugqunnulwu dhowdwnypniup: Owwin-
EiGUunpnuwihu W hubpghnu pwpdnudubph gpwugdwu hwdwlwpgbipp hwdwp-
ynu Gu hhjwunubph ybpwlwugqudwu gnpdpupwgh danwnhnwplydwt www-
hny dbpnn: Ukdwpwuwl dwuuwyhgubph quwhwwdwdp Juwwwnpynn unp
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hGwnwagnunieniuutip Gu wuhpwdbon wju quwhwwndwu wignphpdp dawybnt
U Yuwuwnwpbjwgnpdtint uywuwnwyny:
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Epsanp ApytionsH, Turpan [letpocan - TPEXMEPHbII1 AHAIU3 BMO-
MEXAHUYECKUX TMOKA3ATEJIEN KOPCETOB Y MNAUMEHTOB C WUAMNO-
MATUHECKUM CKOJIMO3OM. Llenbto paboTbl ABNAETCA co3faHne TPeXMepPHON
MOAENU C UCMO/b30BaHUEM CUCTEMbI PErUCTPaLMN ABVKEHNIA ANA OLEeHKN apdek-
TUBHOCTW peabunnTaumoHHoI paboTbl Npy cKonMo3e No3BaHoYHKKa. Peructpupya
BAMAHWE KOPCETOB U YNpaMHEHW Ha cermeHTapHyto MobuAM3aLLMio NO3BOHOYHMKA
C MOMOLLLbIO CUCTEM PErUCTpaLUM [BUMEHWIA, MOXHO cenaTb peabunmtaumoHHoe
BMELLATeNbCTBO, NPYMEHAEMOE NpPU OTKNOHEHMAX NMO3BOHOYHUKA, bonee adpdhek-
TMBHbIM. B 0TinuMe OT PEHTreHONOrMYECKUX METOLO0B, OMTUKO-3NEKTPOHHbIE U
WHEPLMOHHbIE CUCTEMbI PErUCTPpaLMKN ABUKEHNIA cunTatoTCcA Be30nacHbIM METOA0M
MOHMTOPWHra npotiecca peabunutaumoHHOro neveHuna nauveHtos. CoBpemeHHble
TEXHONOMMN PErUCTPALMN ABUMEHUIT UMEIOT 3HAUYUTENbHYIO NEPCNEKTUBY NpaKTy-
YEeCKOro MpUMEHEHUA, 4TO OOYCNOBNEHO MCMONb30BaHWEM pe3ynbTaToB aHanmsa
KMHEMAaTUYECKNX U CUNOBbIX XapaKTEPUCTUK perncTpaLmu.

Knroyesbie cnosa. Cucmema peeucmpayuu Os8uxMeHul, CKOUuO3, MoOesb OUeHKU,
peabunumayuoHHoe neyeHue

Yervand Harutyunyan, Tigran Petrosyan - A THREE-DIMENSIONAL
ANALYSIS OF THE BIOMECHANICAL EFFICACY OF BRACES IN PATIENTS WITH
IDIOPATHIC SCOLIOSIS. The aim of the work is to create a three-dimensional
evaluation model based on the motion capture system for the assessment of
rehabilitation therapy efficacy in individuals with scoliosis. Registration of the
impact of spinal braces and exercises on the segmental mobilization of spine
through motion capture systems provides a possibility to make the rehabilitation
intervention of spinal deviations more effective. Unlike radiological methods,
optoelectronic and inertial motion capture systems are a safe registration method
for monitoring the rehabilitation process of patients. Modern technologies of
motion capture have a significant potential for application in practice, due to the
analysis of kinematic and kinetic characteristics of the registered data.

Key words. Movement registration system, scoliosis, evaluation model, rehabilitation
treatment
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TUMNbI MOJENEI, MPUMEHAEMbIX B BUOJIOTMYECKMNX
UCCJIEJOBAHUAX.

BarpapsH A.l.

EpesaHckuli 2ocydapcmseHrHsbili meduyuHckul yHusepcumem um. M.lepayu,
MeduyuHckuli uHcmumym EpesaHckozo YHusepcumema «Alibycak»
lMocmynuna 23.06.23, npunama 24.07.2023

Pesbrome. [Ipusodumcs knaccugpukayus munos u yposHeli mooeneli. [loka3bisaemca
KayecmseHHaAs adek8amHocms MoOenu — aMIOMUHUEB020 Helipomokcuko3a u3yyaemoli
cucmembl - bonesHu Anbyeelivepa. Ommeyaemca Heobxodumocms OoKasamesibcmaa
Konu4yecmseHHol adeksamHocmu.

KnroueBbie cnosa. Knaccugbukayus, munei modeneli, HelipomokcuKko3, adek8amHocmb

WmetoTca obblYHO cnepytolime TuMbl MOAENei, pasfeneHHbIx Nno npupope
CUCTEMbI-MOJAENN.

®usuyeckue modenu. Wx ocobeHHoCTbio ABnAeTcA nopobue copmbl K
NPOMOPLMOHANBbHOCTL 3HAYEHNIE COOTBETCTBYIOLLMX MEPEMEHHbIX MOAENN U UC-
XO[LHOI CMCTEMbI B COOTBETCTBYHOLLME MOMEHTbI BPEMEHMU.

Mamemamuyeckue modenu. C nx nomoLLbio B hU3NKe yxe fenatoT TeopeTu-
yeckue npepcKasaHuA dKCNepUMEHTaNbHbIX OTKPbITUIA HOBbIX CBOICTB HEMUBOIA
maTepuu, B TO BPeMA Kak B FyMaHUTapHbIX AUCLMMAMHAX eLle He YCTaHOBNEHbI
OCHOBHblE MaTeMaTU4yeckue COOTHOLLEeHUA. buonorna B aTom cmbicne 3aHuMaeT
HEKOe NMPOMEMYTOYHOE MONOKEHNE MEX Y TOYHbIMUA U OMUCaTENbHLIMU HayKaMu.

MbicnerHbie modenu. Wx cnepyetr NoHUMATb KaKk HEKOTOPYHO CUCTEMY, BblAEeNeH-
HYIO 13 COBOKYMHOCTU MpefcTaBneHnii cybbekta nccnegobaHna o6 obbekTe nccne-
poBaHuA. B atom cnyyae mopenmpyemas cucteMa MoMeT U He bbiTb 06beKTUBHOI
peanbHOCTbIO (Mofenn pas, BCENPOHMKatoLLLero acpupa v T1.4.). Ponb MbicneHHbIx
mogeneil YpesBblyaiiHo Benuka, nbo ntoboii apyroii BUI, ee cO3[aeTCA Ha OCHOBE
TOli MbICNIEHHOW MOAeNn, KOTOpYHO UCCNeaoBaTeNb 3apaHee NocTpoun ana cebs.

KomneromepHbie modenu. 310 MOAenu, MOCTPOEHHbIE B BUAE MpOrpamm A
BblYMCIMTENbHbIX MawnH (BM). Mx MoxHO OTHECTM Kak K cpusmyecknum mopenam,
nockonbky BM-TexHnyeckune ycTpoiicTBa, Tak U k MaTeMaTuyeckum, nbo nporpam-
Ma — 3TO MOCnefoBaTeNlbHOCTb MaTeMaTUHECKUX U nornyeckux peicteuii. Viveer
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MECTO CXOACTBO U C MbICNEHHbIMU MOAenAMK, nbo mo3r — buocuctema, cnocobHas
BOCMpMHMMaTb, obpabaTbiBaTb, XpaHUTb U NepefasaTb MHpopMaLLMio Mo onpepae-
NeHHbIM nporpavmam. [3,6]

buonozudeckue modenu. LLInpoko npumeHAeMbIM METOAOM 34ecb ABAAETCA
NCKyCCTBEHHOe HapyLueHune mopdodpusmnonorum buocuctembl-mogenn. K ocobeH-
HOCTAIM UX MPUMEHEHNA OTHOCATCA: BbICOKAA COMHOCTb MOLENN, YHET CYLL,eCTBEH-
HbIX OrOBOPOK MPU 3KCTPanoNALUN MOAENbHbIX 3aKOHOMEPHOCTE Ha CMCTEMy-O0-
pUrMHan, yyet onpepeneHHbIX MOPanbHO-3TUYECKUX U NPaBOBbIX OrpaHWyeHuii
npu Bblbope CUCTEMbI-MOLENN.

YposHu modeneli. JItobyto MOfieNb MOKHO YCIIOBHO OTHECTU K OAHOMY U3 YeTbl-
pex YKPYMHEHHbIX KNaccoB, Ka4eCTBEHHO OTpaMaroLLMX YPOBHU COKHOCTU MOJe-
neii M/uAn NOAHOTY y4YMTbIBAEMbIX CBOWCTB UCCNEAYEMOli CUCTEMbI: CTPYKTYpPHbIE,
dpyHKLMOHaNbHbIE, CTPYKTYPHO-(PYHKLMOHANbHbIE MOAENN WU TEOpUA WU3yvaemoit
CUCTEMBI.

Tak, K CTPYKTYpHbIM MOAENAM OTHOCATCA MOAENU, BOCMPOU3BOAALLME TONbKO
CTPYKTYpHble 0COGEHHOCTH M3y4aemoii cuctembl (hopma, CocTaBHble HacTu U T.4,.).
9710 Hanbonee npocTble Mofenu. [pruMepoM MOMXET CNyKNTb MaHEKEH Kak MOAEeNb
yenoBeKa.

K hyHKLMOHaNbHBIM MOLLENAM OTHOCATCA MOAENM, YHNUTbIBatOLLIME TONbKO NLLIb
pyHKLMIO CUCTEMBI-OPUTMHANa, CNeA0BaTENbHO, U MOAENbHOW CUCTEMBI. DTO TOMe
AOBO/bHO NpocTble Mogenu. B kubepHeTuke Takoe MofenupoBaHve Ha3bIBaeTCA
[3]» meTon yepHOro AlMKar.

CTpyKTypHO-(pyHKLMOHaNbHbIE MOAENN pacCMaTPUBAtOT Yye COBMECTHO Kak
CTPYKTYpY, Tak U chyHKLUMIO mopenupyemoii cuctembl. [lpu 3Tom yyuTbiBatoTcA
TaKKe NPOCTPaHCTBEHHbIE U BPEMEHHbIE XapaKTEPUCTUKN B3aNMOJENCTBMA U B3a-
MIMO3aBUCUMOCTU OTAENbHBIX CTPYKTYPHbIX €UHUL, LENOCTHOW CUCTEMbI U TO, Kak
3TN B3aUMOAENCTBYA, POPMUPYIOT (PYHKLMIO LENOCTHOW CUCTEMBI.

MMop, Teopueii n3yyaemoit cucTemMbl MOHUMALOTCA MOLENN MO BO3MOMKHOCTU MON-
HO y4MTbIBatOLLME PUNKO-XUMUYECKME U CTPYKTYPHO-MHAPOPMALMOHHbIE 0COBEH-
HOCTW N, KOHEYHO €, KONNYECTBEHHbIE XapaKTEPUCTUKN CUCTEMbI-OPUTMHana.

Pesynbratbl n 06cyxpaeHune

MpuBeneHHOE onpepeneHve cTporo popMan30BaHO M OMMUCAHO B TEPMUHAX
maTematmyeckoin norvku. [laHHoe OBCTOATENLCTBO AENaerT ero Of4HO3HaA4yHO Mo-
HUMaeMbIM, 4TO OYEHb BaXHO C TOYKW 3PEHUA KpUTEpUA Hay4YHOI NMpuemnemocTu
ntoboro onpegeneHna. CyTbto U HOBOW OTANYUTENBHOIW YepToid Hallero nopaxopa
ABNAETCA TO 0O6CTOATENBCTBO, YTO ONpefeneHne MOLENN Mbl CBA3bIBAEM C UCChe-
AyeMbIMU CBOMCTBaAMU Mopenupyemoro obbekta. Takum obpasom, yxe B orpe-
JeneHne BHOCUTCA MOHATME KayeCTBEHHOW ajekBaTHOCTU. M 3To ecTecTBEHHO.
«Mopenb TonbKo TOraa MMEET CMbICA, KOrjja Mexy Heil 1 Mofenpyemoii cuctemoit
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COXpaHAETCA Ta UIKn nHaA aHanoruax [1], To ecTb, ecnu Mofenb oTpamaeT CBOWCTBA
mogenvpyemoii cuctembl. [lobaBum, 4To Mopenb ANA TOro U co3paerca, YTobbl Uc-
cnefyemble CBOICTBA B CXOAHbIX YCOBUAX NPOABNANKN cebA 0fMHAKOBO N NoAo06-
HbIM 00pa30oM Kak B CUCTEMe-OpUruHane, Tak u B cucteme-mofenu. Llensto Takoro
nopobua ABnAeTcA Mo BO3MOMHOCTM Oonee TOYHbIV NepeHoC 3aKoHOMepHOCTel,
BbIABNEHHbIX C MOMOLLbIO MOAENbHbIX 3KCMEPUMEHTOB, Ha CUCTEMy-OpuruHan. Tyt
LeHTpanbHOI ABNAETCA Npobnema KoNM4YeCTBEHHOro COOTBETCTBUA. DTOT BOMPOC,
TO eCTb BOMPOC KONMMYECTBEHHOIT afleKBaTHOCTU M BblbOpa ee KpUTepueB, peLlaeTcs
B Ka/[lOM KOHKPETHOM c/lyyae creuuanbHbIMM METOAAMMU.

MoHATME MoAenn no Hallemy onpepeneHuto AenAerca obpaTumbIM. To ecTb
CUCTEMY—OPUrMHaN C TEM Me YCMEXOM MOKHO paccMaTpuBaTb Kak MOfeNb OTHOCU-
TENbHO MCCNeflyemMbIX CBOCTB CUCTEMbI-MOLENN, KOTOpas B 3TOM Clly4ae paccma-
TpMBaeTCA Kak cucteMa-opurnHan. MHbiMu cnosamu, fBe CUCTEMbI ABNAIOTCA MOfE-
nAMKU ApYr Apyra OTHOCUTENbHO MHOKECTBA paccMaTpuBaemblx CBOICTB. Hanpumep:
FeHOTUMbI MHOFAA UHTEPNPETUPYIOT Kak MOLENN OpraHW3MoB B TOM CMbICNE, YTO
reHoTMN onpeaendeT peakuun opraHuW3ma, TO €CTb BbICTyNnaeT Kak MOfenb ero
nosefeHnA. B To xe Bpema moaenamu HasbiBatoT M 00pasLibl, KOTOPbIE ABAAIOTCA
obbeKTamn nofpamaHva B ABNEHWUAX MUMUKPWUM, U OTAENbHbIX NpefcTaBuTenei
rpynmnbl OPraH13moB, He 0bnafatoLLLx PYHKLMOHANbHbLIMM CMOCOBHOCTAMM (Hanpu-
Mep, paHeHble ¥UBOTHbIE). Takum obpa3om, B OAHOM CllyHae MOAENbIO Ha3blBaOT
MMUTUPYeMbIii obpasell, B ApYrom - caMm NnoppaMaroLLnii obbekT.

Taknm obpa3om, Mbl NoKasanu, YTO Halle onpefeneHne JOCTaTOYHO LUMPOKO
W B TO ¥e BPeMA [OCTaTOYHO TOYHO OTpaaeT CYLLHOCTb MOHATME MOAENb, a TaK-
e CHUMaeT NPOTMBOPEYMBOE MOHWMaHUE CNoBa MOLENb B PasfnyHbIX Hay4HbIX
AUCLUNANHAX.

MHunumnaTopom paHHOro nccnefoBaHUA oKasancsa BOMPOC: «ABAAETCA NN anto-
MUHUWEBbI HelipoTOKCKMKO3 Mopenbto 6onesnn Anbureiimepa? (BA)». Heobxopu-
MO YeTKO YCTaHOBUTb, Kakue cBoiicTBa BA Kak cuCTeMbl-OopurnHana B Kamjom
KOHKPETHOM WCCNef0BaHNN NOLBEPratoTCA MOAENbHOMY U3YHEHUIO, U FTOBOPUTb O
mopenu bA oTHocuTenbHO UMEHHO 3TuX CBOWCTB. B paHHOM cnyyae, cnepyet no-
HUMaTb, KaK HabntofaemMble CTPYKTYPHO-ChYHKLMOHANbHbIE, TaK U BELLLECTBEHHO-3-
HepreTUyeckue, a TaKkKe KOrHUTUBHbIE U3MEHEHUA, Apyrie CUMMTOMbI, BO3MOMHbIE
chakTOpbI reHesnca, MeTOAbl neyeHusa uccnepyemoii 6onesHn. MHbimm cnosamum,
HeobxopuMo obecneunTb KauecTBEHHYHO aflekBaTHOCTb Mogenu. [leiicTBuTenbHo,
Kak B HaLLWX, TaK U B dKCNepUMEHTax Apyrux uccneposareneid, npu BBEAEHUN pac-
TBOPOB COMell antoMUHUA B OPraH13M KpbIC W pyriX NOAOMbITHbIX XUBOTHbIX B WX
MO3roBbIX HelipoHax 0bpasyroTca OTEYHOCTb, KNybKK Helipodmbpunn 1 ckonneHua
antoMUHKA, NofobHble TeM, KOTopble HabnoparTCa y YenoBeka Npu HEKOTOPbIX
TAMenbix cpopmax BA [2]. DTn cTpyKTypHO-MOpdhonornyeckne u nccnefoBaHHble
HamMn BUOXMMUYECKME U3MEHEHUA COMPOBOMJAIOTCA HapyLLeHMeM [BUraTenbHOl
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KOOpAMHALMKN, NamATA U MOHMMKEHNEM CMOCOOHOCTU MUBOTHbIX K 0byyeHuto [7]
4TO NPAMO COOTBETCTBYET MyHKTaM 2-b 1 2-d puarHocTUyecknx pekomeHpaumii no
npusunsHeHHoMy auarHosy BA, cornacHo yteepmjaeHHoii BO3 MexpyHapopHoii
Knaccudpukaumum bonesHeii [4].

HeobxoauMo TakMe y4ecTb Kakoro ypoBHA MOfENb Mbl CO3Aaem 1 obAsatenb-
HO yKa3aTb Ha 3T0 obcToAaTenbcTBO. Ecnun mbl paspabartbiBaem pyHKLMOHaNbHYO
MOfeNb, TO MO¥HO OrPaHUYUTCA CUMNTOMATUYECKUM NofobveM Memay MOAenbio
1 opurvHanom. M torga ¢ nonHbIM NPaBoOM MOMHO FOBOPUTb O (PYHKLMOHANBHO
MOJENN OTHOCUTENBHO TaKWUX-TO U Takux-To npoasnenunii bA. OpgHako 3Ty e mo-
AENbHYIO CUCTEMY HEBO3MOMKHO paccMaTpuBaTb Kak MOAENb Ha ypOBHE CTPYKTYp-
HO-(PYHKLMOHANBLHOIO MOAENNPOoBaHMA, Nbo OHa yHe HecrnocobHa aflekBaTHO OT-
paxaTb MHTepecytoL e uccneposatens bonee rnybuHHble npossnenna BA. Hanpu-
Mep: OHa He crnocobHa 0ObACHUTL MPUYMHBI BCeX cnyyaes reHesnca bA. [lna atoro
HeobXoMMO NepexoAnTb Ha bonee BbICOKUIT yPOBEHb — YPOBEHb CTPYKTYPHO-DYHK-
LMOHanbHoOro mMogenuposanua. Heobxogumo paspabotatb Lenesoe BO3feiicTBME
Ha OTAeNbHble MOACUCTEMbI MOLENN WU UCCNEROoBaTb B3alMOBAUAHUE MOACUCTEM.
fAcHo, 4T0 0 3TOrO TPebyeTcAa YTOYHEHHOE 3HAHWE BCEX CTPYKTYPHbIX COCTaBALO-
LLMX UCCNeAyemMoii CUCTEMbI, T.e. YCMELLHOro MPOXOMAEHWUA NepBbIX ABYX 3Tanos
MOJ,eNMPOBaHMA.

C 3710ii TOUYKM 3peHMA MOHATHO, YTO Kafblii uccnepoBaTenb, NPUMEHAIOLLLNIA
aNtOMUHUEBBIN HEPOTOKCUKO3 Kak mojenb BA B cBoeii pabote, Tem unn MHbIM
CnocoboM [0Ka3blBaeT KauyeCTBEHHYHO afieKBaTHOCTb cBoeil Mogenn. OpgHako He-
obxopmmo, 4Tobbl BEKTOp paboT B 3Toii 0bnacTu bbin 6bl HanpaBneH Ha nonyyeHue
AOKa3aTenbCTB KONMMYEeCTBEHHON afeksBaTHOCTU. 1o mepe Toro kak 6yayT Hako-
MneHbl JOCTaTO4HblEe JaHHble O TakoW afeKBaTHOCTU, MOXKHO OyaeT ¢ 6onbLueii
YBEPEHHOCTbIO MpUCTynaTb k paspaboTke mopaeneil bonee BbICOKOro YpOBHA BNIOTb
A0 co3aaHua Teopumn 6onesHn Anbureiivepa.
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dwhpwnywt £.9. - YELUURULULUL <ESURNSNRESNRLLEMNRY
ogsuanrodni UnasLLENh SEUUULENLE. Ptpynwd Gu dnnbjutiph whwtiph
U dwlwpnwyubph nwuwywpgnuubpp: Uwywgnigynid £ dnnbith wgnidhuwhu
ubpnunnpuhyngh npwywlwu wnbyjwwnnigniup hbnwgnnynn hwdwlwpghu'
Ughtydtph hhjwunnypjwup: Laynd £ bwl pwuwlwywu hwdwpdbpniejwu
wwwgnigdwt wuhpwdbownie)niup:

Lhduwpwnbp. nwuwlwpgnid, dnnbubph pnhwbp, hGypwagnipnyenit, hwdwndtpni-
ntb

Vahradyan H.G. - THE MODEL TYPES USED IN BIOLOGICAL RESEARCH.
The classification of the model types and levels are being presented. The qualitative
adequacy of the model - aluminum neurotoxicosis to the researched system -
Alzheimer’s disease was proved. It was mentioned also the necessity of approval
of quantitative adequacy.

Keywords: classification, model types, research, adequacy
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<U3UUSuULh Suresr cruuusrnhku O%h
u1SNS4uonh@3UutL URMESNKE3NKRLL YULEh /U

Cwlynpowywu U."?, Twjwgwu L.2, usnyju £.3, Uwpwppnujwt U.3,
Uypungwu 4.3, Uupnjut L.3, UYpngwu U.3, <ndhwutbuyjwu U3,
Lwhwywbwnjwu W.3, Uubwwnpjuu b3

“Cuypniuwly <wdwuwpwi, ?-<< FUU F.U. "hudpyuuh wiy. <pnpnwynuplugh

wpnpidutn htuphgpinun, 3-U3P ppwhwdwhp
Unuppwagnydwé £ 16.05.2023, punnibwé £ 24.07.2023

Udihnthwghpp. <wdbdwipwlwb niunidbwuppnipywt G Gupwnlyl; <wjwuypwih
pwppbn  pwpwépbbpnd  wébgdwé  Gugbh  pplplbbpp' wwpgbyne  hwdwp wyn
tpwpwdplbph wnpnipdwidnyayuwl wupphdwip b bpw htiplwbiptpp (pbpliubph Jbe
pinpndhih, nwnpnuntyhnbibph wwpnibwlynyeywt Yypw:

Lhduwpwnbp. pinpndpy, upniphtnpn, onp wnpnywdniginit, B-nwnpnuwljph-
Ynipyntl

1. Lepwdnipynil

dwldwuwlwyhg wotuwphnwd dguninpuinh, hnnh nt 9ph wnununyjwdniejniup
plwwwhwwuwlywu hhduwywu fuunhpubpu Gu: Cpowlyw Jdhowdwjph wn-
wnnundwl wnpjnipubiphg Gu wpryniuwpbpwlwu dGnuwpynieyniutubph gnpoént-
ubniejniup W wnpwtuwnpwnp: dwdwuwlwyhg wpryniiwpbpwlwiu wpnwnpne-
pintup  hwdwofuwphwiht  dwugnwpny pwgwuwpwp £ wunpwnwnund
puniejwl, Jwpnnt W wy| Yeunwup opqwuhqdubiph ypw' hp wpnwubunnwdubpny
wnununbiiny 2powlw dhowywypp [Manisalidis |. et al, 2020]:

Upryniwwpbpwywu dnuwpynieniuubph b wpwluwnpunh Juwuwywn
wpunwubinnudubiph wgnbgnieinitup YEunwuh opqwuhqdubph ypw nwunduw-
uppbithu pnyubipp Yupnn BU oquiwgnpdyb npwbiu gmighsutin: Onh pwindn
wnununywdnipjwt nbwpnu pnyubph wmbplubpnd $nnnupuebgh gnpédpu-
pwgp nwunwnnd t, nph thnthnfuniginitup wbuwubiih £ nwnund nwunwuw-
uhpnieyniuubpnud: Pnyubipp Ywpnn Gu Juwuytb] bW dwhwuw| dpunpnpund b
hhnpnudbipwjnud wnunnunn unuebiph wnlw)nieintuhg [Manisalidis 1. et al, 2020]:
Lhnbwpwn, hwnywwbu gninununbuwlwu towuwyniejwu ulunwpnyubip
wébtigubijhu wtiwnp £ hwoyh wnubp dhowdwiph puwwwhwwuwlwu yhbwynp:

Linpndhih wwpniwwynieyniup YEuuwwu nbip £ fjuwnnd pninp pnyutipnud
$nunnupuptigh b Yuuwquugwsdh wpwnwnpnigjwu dbe: Wu wnwyb| qgwjniu k
wpuwpht wwjdwuubph thnthnfunigyniuutipp uwwdwdp, pwu pnyubpnid wn-
Yw wy gntuwubipp: Lwup np pinpndhih ywpniuwynieyniup Yupniy ujwqgnid
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E wnunnunjwdnipjwt wéh htin, wnbiplutipnd pinpndhih pwuwyh b dwdwuwyh
pupwgpnd npw thnthnfunyejwu guwhwwnindp Ywpnn £ jwy gnighs (hub) onntd,
hnnnd U opnid dhowdwiph wnuinuinhsubiph dwywpnwyh quwhwwndwu hwdwp:
Linpndhp ng dhwyu Ywplinp £ pnyubiph wnnnonipjwu hwdwp, wyl npwbu
ninbith pnyutiph nu dpgbiph dwu YGuuwwu nbp niuh dwpnnt vuunwywpgned
[Talebzadeh F., Valeo C., 2022]:

Mg-p pinpndhih hhduwlwu pwnwnphsu £: Pnyutipnud ubipddynn Mg-h dnwn
15-35%-p nwnuntd pinpndhih dwu, hul duwgwdp ywhynd £ Juwyninubpnud
Ywd ogwwgnpdynd uyhwnwynigubiph uhtupbqiwu U w) YEUuwpwuwywu
gnpdpupwgubtipnud: Mg-p oqunwd £ uwfuwpngh wbnwihnfudwup, Lubpghwih
thnfuwuwyniejwup, dwnywthnont qupgwugdwup, uppbiuh hwunnipdnnuyw-
unigjwup L pnyu-dwupk thnfuwgnbignypjwup [Ishfag M. et al, 2022]: Mg-p
Ywpunp wwpp b uwb Yeunwupubph b dwpnywug wnnnonipjwu hwdwp'
dwpnywug dh 2wpp hhjwunnipiniuubiph, ophuwy' huunyunubph, upnwunpwhu
hhjwunniejniutubph b swpwpwfunp dupdwu U Ybpwywugqudwtu hwdwp:
Uwpnywug opqwuhqunud Mg-h htinn juwywd uttnwihtu fuwugwpndubpp
hhduwywunwd wywjdwuwynpjwsd Gu hnnnwd b wwpbuwihtu dowlywpnyubipnud
Mg-h Ynugbunmpwghwih tjwuqdwdp: Mg utunigdwtu owunhdwjwgnidp Ywnpnn
E wpdtipwynp [hub] wwpbuwht wuunwugnipjuwu b dwpnnt wnnnontejwu
hwdwp [Ishfag, M, et al, 2022]: Mg-h pwuwynipjwu Ypw pwgwuwlywu
wqntgnipintu niuh Ca-h pwuwynyeniup [Piao H. C., 2020]:

Fyninwnunbunipjwi dbe Yw|tu pwjwlywu wpryniuwytwn pnyu b hwdwp-
ynud, pwuh np pnyuh quugywsh onipg 50%-p ogunwignpdynid E uutnh dbg (Uupw
ptppwwnynipjwt 093U pwywlwuhu pwpdp ) [Berndtsson E., 2019]: Ywtu
hwdbdwwnwpwp unp dowlywpnyu £ Cwjwunwunwd b nbinbu sh hunbignyb
hwjtph uuunwywpgnud, uwlwju upw dowyniejwu wpbwu wunhbwuwpwp
purqwjuynud £ Wu wbuwuyniupg fupun hbGunwppphp £ upw wébgdwu
huwpwynpniejniuttiph nunwduwuhpnieiniu <wjwuwnwuntd:

Yw|tu hwpnwwn £ dhwnwdhuutipng (C, B funwdp), hwupwjhtu wwpptpndy,
hwlwopuhnhs dhwgnipiniuutipny: Lpw ogunwagnpdnidp Ywufunid £ upunwun-
pwhu hphywunnieniuutiph, pwngltinh qupquwgnidp, pwpbuywuwn k£ wg-
nnwd wnhpwihtu dhypndinpwih ypw b ujwgbgunid £ dwpwwwpdwu hwyw-
Uwlwunieiniup [Migliozzi M. et al, 2015; Satheesh N., Workneh Fanta S., 2020]:
Ywbnw wnlw £ d6d pwuwynigjwdp Ywihnwd, dwgubghnud U hbown jnipwgynn
Yuwighnud [Benway D., 1993; Satheesh N., Workneh Fanta S., 2020]: Swnuw-
quypdwl pwpdp dwlwpnwyp (husp punpng £ pupdp gipdwunhwlwht
wwjdwuubiphu) hwugtgunud £ Yuwth $ninnhuhhphgdwt, husp pugwuwpwn £
wqnnud pnyuh pbppwwnynipjwi Yypw [Santino Seabra J., 2019]: <wjwuwnwuhu
punpn? GU pwpép obipdwunhtwuwiht wwydwuubpp, hwnlwwbu wdnwup:

Nwnuduwuhnipjwt bwywunwlu E tnbp quwhwnbp <<-h nwppbp 2powt-
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utiph (Chpwy, Ujniupp, Gplwt) tyninghwlwu yhdwyp b upw wgnbignipiniup
uutunwpnyu Yuwth Jpw' ybpghupu wébgdwu hwdwp uwywuwnwynp Juyp
gunubnt hwdwn:

2. Unippblip U dGnntubp

LEnwgnuniniejwu twywwnwyny Yybpgyt| Gu nbplutiph udnipubip viwppbn
wnununywdntpjwt dwlwpnwy niubgnn uptipnud wébkigywd Ywitihg: <btwnw-
gnuniejwt hpwywuwgdwt bwwwnwyny punpyt| Gu Gplwu (989 d), Uhuhw
(1600 d), Ywwwu (910 d), Ynuwdpp (1500 d) pwnwpubpp b Pwupy (1700 u)
gjninp: Pnpdwudniputipp hwywpyb tu thnnnghtu dnwn, thnnnghg htinnt Jwj-
nbphg, htuswbu twb muwiht’ ubuywywiht wwjdwuubpn wébgws pnyubiphg:

2.1. Udnpwndwt pbnwtiph bwpwaqgpnyaynit

Gpluwup fupwn puwybgqws kb Yunnguwywndws' << dnw puwlwywipbph
hwdbdwuwn: Spwuuwnpunwiht fugwunwiubipp hwwfuwyh Gu: Ywith bdnubpp
wébigyb) tu Ybuwnpnu pwnwdwuntd” <phnpnwnupyuih wpnplbdubiph huunp-
winunh nwpwdpnid' hnnnud W hhnpnwynupy wwjdwuubpnid: <pnpnwnupyuih
wpnptdutiph puunhwnnunp éndh dwwpnwyhg 950 d pwpépnipjwu ypw
£, htnnt L GppUbyniyeiniuhg, pGL YGuwnpnuwywu wywmnyuwjwup 700 d
htnwynpniejwu Ypw k, huy <pwagnwu gbwnp' 300 dU:

= AT e [T sttt ST ke -

Pl L
-, ¥ W ooy, i
Py = =% bl Foetmmnm B Baws B lapages 3M [3] Paidraesismn By Kearmmaria L ] ks, Iﬂ.«rm_.-'
| % e, R —— e . =C = Sindack
Oy [ afana
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LY. 1. <ypwgqnipynn ppupwdpbipp pupipliqh pw
(pwppliqp Jbpgywd £ Google.maps-hg):
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Ywwwu pwnwpnud gnpdnud £ ynudwdnhpnbuwiht Yndphtww: Ywwwup
Ywith udniubtiphg npnoutip wébkgyt| tu dwypninnig 90 J hbinwynpniejwu
dpw (GppUbynyejwt fuinnieyniup' 1-2 depbuw/p)' puwybih otuphu Yhg: Hpwup
hGwnwqgnuyb) Gu hntuhu wduhu: Ujnw udnipubpp gqunuyb) Gu updwd quiphg
30 J htnwynpniejwu b 10 d pwpdpnipjwt Yypw (Ubptuwubp s6u Gprplbynid):
Ognuwnnupu nwnwtwuhpyby Bu wju udnwubpp, huy hnyhupt' Bpyne Juptpp
udnipubipp:

Ynudphtu guuynud £ dnyph dwwpnwyhg dnn 1550 d pwpdpnigjut Yypw:
Yw|GU wjunbin wébkgyb| £ pwynid b dwuwwphht dnn: Ywwwunwd b Fynid-
phnw Yubu wébkgyt | uwl tnuwihu ywydwuubpnd' swnywdwuubpnid:

Ldnpwnnudubip hpwlywuwgybi Gu jnipwpwugnip wdhu 1 wugwd hntuhuhg
uluwé:

2.2. Binpn$pih b upniphunpnuiph pwtwlnipyut npnpnidp

0.5 ¢ pwpd wbpup dwupwgyti| £t hwjwugnw b ndwdqyt) 10 b 96%
Erwuninw: Lndwdqwdphg htinwgyb) £ whun dwup 5 p gGunph$nigdwdp
(11000 g wpwagnip)niu): Ybpuunmywdphg ybpgyti £ 0.5 4|, npp unupwgyb £ 4.5
d1 96% Epwuniny: Unwgywé nwnyenud swihyb) Bu owyunpyulwu funnyeyniup'
470 ud, 649 ud U 664 ud wihph Gpywpneniuutipnwd: Linpndhi a-h npnadw
pwuwalp'

§
pinnn$hy a (GLF“) ~13.36 x OD,,, - 5.19 x OD,,,

Linpndh| b-h npn2dwu pwuwaup'

b dlyg
pinpndht dll =27.43 x 0D,,, - 8.12 x OD,,

Ywpnunhunhnubph npnadwu pwuwaup'

Lj - —
Ywpnunpunpn b (,;ﬁ;) - 1000x 0D, 2.13(;(9/\40 97.63 x M,

L
npntin’ MU pinpn$hy a-h b M,-u pinpnhy b-h pwtwlneyniut k:
1g pwpd pnyunwd wnyjwiubpp dg-ny ybpwhwodwnpyh hwdwp wbiwp k
unwgywd wpdbpubipp pwqidwwwwnybi 0.2-ny (dg/q):

2.3. buyghnmudph U dwqttqhnidh npnpnudp pnyubiph (pnGpbtipmid
®npséh hpwlwuwgdwu hwdwp ogunwgnpdybi Gu snp nbipuubip: Lunwubpu
wipyb] Bu hpwlwyniu wdwuubph dbg 450°C-nud, 6-8 dwd: Ca-h L Mg-h

10D _ - ouynhjwlwt funnyeiniu X wihph tplwpnigjut nwy:
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pwuwynyeniup nbplubpnd npnadt) £ Swuwwpwup Ynndhg dowlyywsd
dtiennny [lacnapan O., 1981]:

2.4. Lunhwunip B-nwnhnwlphynipyuts npnpnidp
Cunhwuntp B-nwnhnwywhynieiniup npnayb; b udnipubpnid’ ogunwgnpdting
thnpp UMF -1500 $ntwjhu nwnhndtwnp:

2.5. SYyuuph dywlynid
Unwgywd ndjuiubpp dowyyb) tu GraphPad Prism 5 dpwagnph W Excel-h
dhongny:

3. Uppynmtiptip

Anitwlubph pwuwlynipyniup Yuikh wnbplubpnud

Yuwitih mbplubpnd hpduwlwunwd pinpndhih wwpniuwynieyniup gipwqui-
gnw b gniwwlubph 80%-p, huy pinpndhy a-hup' 60%-p, husp hwdpulunwd &
gnpwlwuntpjwu wnyjwiutiph htwn (Uy. 2w,p ) [Ferioli F. et al., 2013]: Cunhwuntp
pinpndph pwuwyniejwu wuynw unpdwihg nhinynwd £ Ywwwuph pwyh Yuwbh
dnun' wwydwuwynpdws pinpndhy b-h thnpp pwuwyniejwdp:

1008

— S— 100%
90% 908
a0% B0
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gﬂ% G0
S0

A0% 4%
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20 200%
0% 10%
0% %

é-
£
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2232

Liplaal
Liplia s hjuppnay
[T

Uwapu b m
"'Iluup.ullrwh
Papplua

6,17 112 812 922 P wifa w|iyb O

i .N' Iplb D]LI,!I]"

UYy. 2. Binpndpy a/pinpndhy b/ Gupnipptinhn hwpwpbpnigyniup jubh
inplspnud (%)" thnpép udnpubpmd (w) b gpulpwinyayniinid
[Ferioli F. et al., 2013] (p):

Linpndhih pwuwynipintup pnyutiph wbiplubpnd onh wnuninwéniejwup
gnigwhbin ujwqnud Lk [Giri S. et al, 2013]: Ubp unwgwd wnyjwjubpnd ynid-
phnd nuwjht wwjdwuubipnud wébgwd Ywith gnibwyubph guép pwuwynt-
pIntup hntupu wduht Wwjdwuwynpywsd £ nwu wwjdwuubpnud wpbh dwnw-
gwjpuUbtph uwlwyniejwdp. ognuwnnuht Upwug pwuwynienut wybjwuntd
E wplh huwnbuupynigjwup qniquhtin: <nwwhuphtu gniuwlubph wnwyb) JGoé
wwpniuwynipjwdp, htnbwpwp twl onh dwppnipjwdp wsph Gu puyb; $nwipnt
pwlwjhu wwpwédpubipp, Uhuhwup b Pwupyp (LY. 3): Ywwwup hniuhuhu
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gniuwlubiph wdbuwthnpp wwpniuwynyeyniuul, niubigb, upwu hweonpnbi £
Gplwup, husp upwuwynid k, np hntuhupt wnwyb] wnunnunywsd onp nhwnyb;
Ywwwunw: Onh wnunninywdnijwdp hniupuptu Gpypnpn nbinnw £ Gplwup:

Pwuhynud wadbgwsd Ywitih gniuwyubiph pwuwynieiniup hntuhuhg dhush
ognuwnnu wunphdwuwpwn wybjwugt £ ognunnuptu wwywhnybiny wjn wdujw
gniuwlubiph wnwybjwgnyu gnigwuhpubipp, husp yywynd £ wyn tnwpwdph
onh dwppniejwu dwupt: Uhuhwund b Ywwwunwd bu hntuhuhg dhusl ognu-
wnu gniwwlubph pwuwynienttt wunpbwuwpwp wybjwgb| £, huy Gplw-
unwd W Ynudphnid ognuwnnupt uwqt £ hnyhup hwdbdwn' Gplwund udw-
qtiny Ywwwuph nyjwjutiphg: Uw Jywynd £ ognuinnupt Gpuwund b Synid-
phnw onh wnununywdnipjwt wybjwgdwt dwupht. Gplwunwd wju Yupnn
E wwydwuwynpywd |hub Unipdwint wnbwnpwihtu YGunpnund 14.08.22p.
wuwjeintuny, nphg htitnn dh pwuh op onp hwagbigwsd Ep dfuny (Udnwnnidu
hpwlwtwgyb £ ognuwnnuh Jtipght), huy Yuwibu watigdty tp <hnpnwntpluwgh
wpnptdubph  huunpunnunnd, npp 2w dnin £ Unipdwine wnbinpwjhu
ytunpnuhtu (dnwin 1 Yd hbnwynpniejwu Yypw):

Chierophyll a Chlorophyll b Carotens
4

LY. 3.9mbwlubiph pwtwlnipymbp Jubh udnipubpnd qpnuppbp wdhutubphu:

Ca-h U Mg-h pwtiwlynyaynitip Yuybh snp (pEpbaupnd

Stipuh Mg-h Unugbunpwghwt Ywplnp £ pbppwnynigjuu  hwdwp.
Ynhwnhywlywu Ynugbunpwghwu nwwnwuynid £ 0,08% - 0,20% dhowlwpnid
[Hauer-Jakli M., Trankner, M., 2019]: Cuwn gpwlwuniegjwu, Ywith pwpd
wbpuubipnd Ca-h wwpnwwynieniup Ywaqdnd £ dnin 385 dg/100 g (3.85
dg/q), huy Mg-h wwpniuwynpniup' dnin 35 dg/100 g (0.35 dg/q) [Sikora
E., Bodziarczyk I., 2012], wyjuhupt Ca-u dnun 11 wuqwd wyb) £ Mg-hg: 2np
quugqwép pwndh dnuin 17%-U £ Ywuaqdnw, wjuhupu snp quugywdnud Ca-h
wwpniwniyeyniup Yuagdnd £ dnin 0.65 dg/q, huy Mg-h wwpniuwynyeiniup'
dnwn 0.06 dg/g: Utip udnwubipnd hhduwlwunid Ca/Mg hwpwpbipwygnieiniup
thnpp £ 11-hg: 11-hu hwjwuwp Ywd dGs wpdbipubp nhngbp Gu dhwju
hniuhuht Uhuhwtuh udnipnd b oghuwnnuht Ywwwuh udnpnd bW Synudphh
pwyh udnpubphg deynud b Swuwwwphpt dnwn udnipubphg deynd (uy. 4):
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Lhduwywunwd wyu thnpp £ 5-hg:
Mg Ca

¥ Aropanics

]

BN INEBANODAED

x4 C % a A . -
# e K s < F &
v ¥ o oF 3 3 & F
o L &
& F

UY. 4. Ca-p U Mg-h pwitnulynipyniip Yuyybh udnipiiph snp ppbplupnid
puppbp wdhutubpht:

Uwqubighnip $ninnwuhdpjwwnubiph, uyhwmwynigutiph uhuptiqh, pinpndhih
uhtptgh, wpunwnpnyejwu, thnfuwnpdwu b oginwgnpddwu Ywpunp dwutwyhg
E: Mg-h nEdhghunp wwjdwuwynpywsd E wpbwnwpdwihtu b depdwplwnwpdwihu
Yihdwjwlwu gnunpubipnwd dowlyynn dpgbph b pwugwpbinbuh Ynndhg hnnp
thnfuwuwybih (wuhuptu pnyup hwdwp dwwnsth) Mg-h wybh d6d uywndwu
htinn: <nnh pH-h jntpwpwuginip dJhwynp ujwqgnidp 7-hg ujwqbtigunud £ hnnp
thnfjuwuwytih Mg-u 2 wugquwd [Ishfag M. et al, 2022]: <nntipp, npnugnid wékigyti
GU Yuwth udnipubipp, niubigk| Gu 5.5-hg 7 pH:

Uhohtu nmwpbywu wnbnnudubipp bwlwu nbip G fuwnnid pnyubiph inbplubpnid
Mg-h L Ca-h pwuwyh hwdwp [Han W. X. et al, 2011]: Cun Upunwlwng
hpwypdwyubiph Vwjuwpwpnuyejwu wwonnuwywu mes.am Jujph' Gplwunud
nbnnuiutinny optiph ujwqugnyu pwuwynieniup nhwnyby £ hnihupt (3.23%)
huly ognuwnnuht Uintupph hnywnwjhtu opowutpnid punhwupwwbu nbnnudubip
s6U nhinyb: tw hp wgnbgnieyniut £ niubigl hwnwwbu Mg-h pwuwyniejwu
Ynw:

B-nwnpnwlpphynyayniup udnipubpmd

Pnyubpp niwwy Gu Ywubp dhowdwipnd wnlw nwnhnunyihnubpp opp
W hnnh dhongny: Lpwug nbplubpnd B-nwnhnwywhynipjwu quwhwndwu
dhongny Ywnbih £ wwpgb) 2nowwwiinnid nunhnuntyhnutiph pwuwynieniup:
Cunn unwgywd wnyjwiubpph (LY. 5) wdbuwpwpép nwnhnwyuhynyeniup
gpwugyb) b Ywwwuh udnnud' ognunnuht, npp gbipwquugb) b pnyjwwpbh
otidp (1200 Pp/yq), upwu hwenpnbi £ Pwuhyh udnyp hniuhu wdupu' 1000 Pp/
Yg: Lwup np YU utunwpnyu £, uadwd gnigwupoubpp fuhun yunwugquwynp
tu Jwpnnt opquuhguip hwdwp Yuibh' uuunnu ogunwgnpddwu nbwpnid: Uw
Upwuwynid Lk, np Yuitu sh Yupbih wébgub] nwnhnunyhnutpny hwpniuwn
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dhowyduwypnid’ upw' nwnhnuntyihnubp Ynunwytne d&s hwydwu ywwndwnny:
Snudpphnud pwynud wabkigwd Ywith nwnhnwyunpnieniup wybih pwpép L,
pwu dwuwwwphhtu dnn wblgwd pnyubipnd. wdbuwihnpp wpdbpubpp
gpwugybi| Gu nmwup: Gplwund hhnpnwnupy wwjdwuubpnd wabgwsé Yw|th
nwnhnwyunhynipiniut wybih pwpép £ hnnnd wékgywdhg, husp wwjdwuw-
ynpwd £ hhnpnwnuhy vtunwindnyend Yuwhnudwywu wnbph ogwnwgnns-
dwdp, npnugnud wnlw £ nwnhnwywnpy K-t [Lwjwgwu L., 2020]:

Cunhwuntp wndwdp, Yupbph £ ugb], np nwnhnunyjhnutpn wnwyb) hw-
pnwuwn £ Ywwwup, nphu hwonpnnud £ Pwuhyp:

1000

el
=
¢, —
‘::,-
* IR
%_

= . 3 = = e
"".'@5- l & '&'& \.5-‘1’5“3 "'{'F il ‘s‘é "Q""‘SL -~ T—‘}p 'e"'FF‘ =
# = il = A N O® ., s ¥
o ~ a
T F G T T A R K F F E

Shoahhu Shooha O oo

UY. 5. Ldnpubiph B-nwnhnwlphnypyniup qpuppbp wdhutpphti: Ywpdpp qhdp
B-nuwnphnwlpphyniypyuts pnyjunppbh wnwybjpuqnyt 26du £ (1000 Pp/Yq):

Gqpwljwgnieynit

Unwgywd nyjwiubipp enyp Gu wwihu Ggpulwgubi, np hGnwgnunywd
wmwpwdpubiphg onp wdbkuwdwpnipt £ Pwupynd, vwlwju wjunbn b Yw-
wwuntd Ywibnwd nwnhnwyunhynipiniup pwnép £ (Ywwwund gbipwquugnid
E enywwnpbih obdp): Ywibh wébgnup nwnhnunyihnutpny hwpnwwn dp-
swyw)npnd ynwugwynp £ wnnnontpjwu hwdwn, pwuh np pnyup Yninwynd
E nwnhnunypnubip: Wu wbuwuyniuhg Ywith wétgdwu hwdwnp wdbuw-
wupwpbuwwuwn Juwipp Ywwwuu t:

Munidbwuppniygnibt ppwwbwgyty £ U3P Yppwlwl hhdtwnpwdph b
3niuhubiph wowlgnipjwt ptinphhy:
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uura <uinreny

DOI: 10.61484/29538181-mns.9.23-65

vurtm vuruuvh vuusrsub gLUKUSUUL uNr
FPULUQGYP UNURUNrY

Uppwhwdjwu U.Q.

Gplhwuh «lwypniuwly» hwdwjuwpwt
Ubphuywgyws E' 06.06.2023, punnibidwé £ 22.08.2023

Udihnthwghp. Unwownplyws £ dwpnne dwpdup dwlybpbuh quuwhwindwt wwpq
Yhbwlhwgpwlwt pwbwél, npmd h ypwppbpnysinit ptinnibidwsd Yphn - hwuwly
dtionipniiiinp, wulwh wwpwdbinpbn Gu hwunhuwbnd wudh hwuwlyp U jwybwlwb
hwipdwéph punipugpwlwt wwnpwahdp:

<phdbuwpwnbp. Jwpnnt dwpduh Jwlbpbu, hwuwl, jwibwlhwl hwpdwdéph ww-
pwghd

Uwpnnt dwpdup dwybpbup Yihupyulwu wwppbp  hwdwunbpunbpnd
pdoywlwu d&d Upwuwynieintu niubtignn punyewghp £ [1-4], hwwnywwbu,
Gpp pnidwywu dhongubipp Yphpwnynwd Gu dwpnnt dwybipbiuhg Ywiujwsd sw-
thwpwdhuubipny: Pwgh wyn, dwpduh obipdwunhéwuh Ywpgqwynpnup [5-7],
wwjdwuwynpyws |hutiiny gbipdwhwnnpniwt, dwnwquwjpdwu U gninp2hwgdwu
(epuuwpuwnpnjwt) Shghlwlywu gnpdpupwgutipny, unyuwbu Ywiujwsd L
dwpdup dwytiptiuhg: Wu Ywplnp nbp £ juwnnud bwlb pwoh Yupgwynpdwu
gnpdnid:

Epywpwwnl $hghywlwu pbnujwsdnipniup hwugbigunwd £ wudh dwpdup
obipdwuwnhbwuh wbéhu, wypngbiu, npp unyuwbu Ywfujwsd £ Jwpduh dwybptiuhg:
Ldwu nbiwpbpnd hwéwfu hwpy £ |hund snww pdoyulwt dhowdinnypjwu
[8]: P nbw, hwdwudwu fuunhpubp wnwowunw Gu whbgbpwquwgubph dnun'
Gpywpwunle whbgbpwywu pnhspubiph dwdwuwy [9]: Pninp wyu, W udwu
nbwptpnu hwpy £ hunwd wpwg quwhwnbp wudh dwpdup dwybpbuph dGont-
pInLup, hwdwwwwwufuwu nbnwdhongh pwuwyh Ghown punpniejwu hwdwn:

Uwpduph dwybpbup pwuwdél Ywpbih £ unwuw] Edyhphy Gnwuwynd,
puwnpbiiny wudp puniypwagpnn wulwiu ywpwdbinpbp W ogunwagnpdtiny hwjwn-
up Jpbwlwgpwlywu dbennubpp: Uwutwynpwwbiu, ubplujnwdu dh owpp
wnwpywubiph dwytiptiuubpp npnaynud Gu unpwgnyu 3D uywuwynpdwdp:

Hnipniwubipp dwpnne dwpduh dwytpbup npnadwt hwdwp npwbu npnohs
wwpwdbwnpbp punpbp Gu pwpt ni hwuwlp, W unwgb) hGnlw| Edwhphy
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pwuwalp [10].

BSA = 0.007184 x W04 x H0725 (1
npnbin W-u dwpnnt pwou £ wpunwhwjndwsd Yhingpwdubpnd, H-p' upw
hwuwyp, wpunwhwjndwsd uwumpdbnpbpny, huy BSA-u (body surface area)'
dwpdup dwybpbup' 02 dhwynpny:

Lhwnwguwinwd pwqiwphy wj hinhtwyubp wnwownpyt) Gu unyu puniypw-
gpwlwu wwpwdbunptpny wpunwhwjnynn wy kdwhphy pwuwaslbp:

Lbipluwjwgubiup npwughg dh pwthup:

Opphuwy, Unuwnbtipp wnwownytb| £ wybh wwpg pwuwdl [11].

BSA = 0.016667 x W5 x HoS 2)
Qbhwut nu &npop [12]'
BSA — 00235 x WO.51456 x HO.42246 (3)
Enhe Prynp [13]
BSA = 0.03330 x V(06157 - 0.0188 x loglo(W) , H0.3 (4)
dnidhdnuinnu [14]
BSA = 0.008883 x W04 x Ho663 (5)
<Gjpnlyp [15]
BSA = 0.024265 x WO58 x H0394 (6)

dbpotipu  Lhwuyndpp [16] hwyjunup  puwtu  Edwhphy pwuwdlbph
Gpypwswihwywu dhohtwgdwdp unwgt £ wy pwuwal.
BSA = 0.0088* W*9 H3; (7)
Clhfup W wyp [17] wyb) GU nmnwdwpnlwug nt jwuwug hwdwp nwppbp
pwuwaubn'
Ywuwug hwdwp.

BSA = 0.000975482 x W046 x H!08 (8)
Snwdwpnywug hwdwp.
BSA = 0.000579479 x W038 x H!24 9)

Ldwuwwhw wpryntup npdwé £ [18] wofuwwnwupnid, 3D jwqbipwihu
wuwnpnwndbinphwih Yhpwndwdp, b wyu:

Npn2 hGnwgnunnubp whwqwugnu BU' ubpyuywgubing wwppbp pwuw-
dubph Ywufuwwbunwubph dhole qquih wwppbpnieniututip: Ophuwy, [19]
w2luwwnwuph htnphuwyubpp 25 wmwppbp pwuwaubph ybpnwdniyeniuhg, Gyt
GU wju Ggpwhwugqdwup, np wju Yud wjiu pwuwdUh punpniejniup 2w pwnpn
fuunpp £: Unjw pwuwdubpny Yuwmwpywsd hwodwplubiph tnwppbipnigyniuutipu
wjupwu Jtd GU unwgyti, np npn2 nbwpbpnd npwup Ywpnn Gu qquihnptu
wqanb| hhjwunubiph dwhwgnipjwu ypw, hwinfwwbiv wuunpdw) jugqujwdpny
wudwlg, Ywd Gpbluwubiph nbGwpnud:

Fwut wju £, np wuhtwp £ unwuw| dwpnnt dwpduph dwytipiuh npnadwu
hwdwp nbuwlwu pwuwdél, nph htn huwpwynp (hubp hwdGdwnb Edwhphy
wnryntupubipp [20]:
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Wuwbu np Jt& pYny wjpunpwupwihtu kdwyhppYy pwuwdlbbph wnlwni-
NP pwpn futnph wnwy £ Ywuqubgnty pdayht. fipu puwpt) wnopjw
wpwyunhywynid:

(ot npn2 pwuwalbph hwdwp Ywu Yuqiddwd hwadwplwihtu dpwanptp,
uwlwju pdh2yu wibu wugwd unhwywsd E bwhu punpbp Edwhphy pwuwalp,
wuwngb Jwpnnt dwpdup punypwagpbpp' - Yohnp' Yg-ubipny, hwuwyp' ud-tipny,
nbnwnnb| punpywd pwuwdunid, uwnwpbip wuhpwdbon gnpdnnnieiniutbpp
U unwtw| wudh Jwpduh dwybpbuh quwhwwwlwup 42 dJhwynpny:

Wu wofuwwnwupnd dwpnnt dwpdup dwytipbup hwpydwt hwdwp wnw-
oswnyynud £ wy wwpg pwuwdl, npnd ogunwgnpdynud £ dwpnnt hwuwlyp b
Upw (wjuwlywu hwnywdh punipwgpulwu wwpwghdp:

Lbipluwjwgubup bwjuuwywu wpnyniupubipp:

Unwownpyynid £ dwpnnt dwpduph dwybpbuh /BSA, UUU/ hwydwu hwdwnp
ogwnybi| htinnlyw| pwuwadluhg.

BSA=kph (8)
npnbn h-p dwpnnt hwuwlu £ (height), p-u' (perimeter) upw (wjuwlwu
hwuinwdh punipwgpulwl wwpwaghdp, /Juptih £ ytipgut Yndpwywunwyh,
Ynuph nt mwgh dwwpnwyubpnw dwpnnt ywpwagdtiph pwpwuwlwu dph-
ohup/: k-U wuswih hwdbdwwnwywuniejwu gnpdwyhg t, npp wpdtipp Ywiujwsd
E dhwju GpYwpniygjwu dhwynpp /4, ud, ninuwswin/ punpnieniuphg:

Uhohu wwphph 56 nnwdwpnnt wnyjwiutiph ypéwlwgpwlywu nwundtw-
uhpnieyniup hwugbigpt £ dwpdup dwybpbup quwhwwundwu hwdwp hGnbyw
Uwlutwlwu wpryniupht'

BSA = (1.0924 + 0.0232) p h 9)

Npwntin hwuwlu nt dhoht wwpwaghdp swithywd Gu dGnpbpny:

Nwnwiuwuhpnegyniuutipp 2wpniuwlynwd Gu wybith jwju punpwuph hwdwp,
utipgpwybiin twl Ywuwug U thnpp nmwphph wudwug:
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Abrahamyan M.G. - PROPOSAL FOR THE NEW HUMAN BODY SURFACE
ASSESSMENT FORMULA. A formula for estimating the surface of the human
body is proposed, in which, in contrast to the accepted weight-height quantities,
the height - characteristic perimeter of the transverse section are independent
parameters. Preliminary results presented.

Keywords: human body surface area, cross-sectional circumference, height

A6paman M. - HOBAA <$OPMYNIA OJ1IA OUEHKW TMOBEPXHOCTU
YE/IOBEYECKOIO TEJIA. [lpepnoseHa dpopmyna OLEHKM MOBEPXHOCTU
Tena 4enoBeKa, B KOTOPOW, B OTIMYME OT MPUHATbIX XapaKTEPUCTUK BEC-
POCT, MCMONb3YKTCA POCT - XapaKTepHbIii MepuMeTp MOMNEepevyHOro CeyeHus.
MpepcTaBneHbl NpesBapuTeNbHble pesynbraThbl.

Knroyesbie cnosa: niowadb nosepxHocmu mejia 4e/iosekd, niowaob nonepe4Hoco
ce4yeHusA, pocm
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«Ghipnygwtl whpuntip dywly» - wyu wwipybint £ huéd bbpluywand wdtl
wbqwd whwnbdphynu Lunt <wpnisnitywiht dyppwpbinbipu: Odipdws h-
bain bqulp pwnwinny ni whuwwn wpuwpnibwynyyudp tw pp gh-
pwhwtb bbpnidp bbpnpbg plwwwhwwonyeywb, Eninghugh nt hwywlwb
hwpnwy pniuwlwbnysywt, hwipuwwbu tpwbg pnidhs hwppynipiniutiinh,
nwunifbwuppniypywbp, ubipniintiphtl pnnbting huywywwt ghywlwt dwnwi-
gnipynit’ 45 hwuywhnp detwagpnuyaynit, hwpynipwynp ghypwlwts hnndwésttp,
hwpnwupn ghippwhwipwdwipnstih gpuwwbingenii:
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dwnb nt pnupp Jté nnplingnygyniti En tpw hwdwn: <wbpwwbpnyeywb grwn-
pbp pwpwdpttin Yuwbwswwuwpyly Gu Lunt dnwdh bwpiwgsdtinny: Uglbip
Ainipwlwih wupnunhypwpwt, tpw qiuwynp dwubiwpbtph pning qlintighly
Guwbwswwuwppnidp Yugpwpdwd £ hp bwhiwagony:

Uwluytr tpw hGypwppppnysjwt pppwbwlp sh uwhdwbwihwlyly pniuw-
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hwpwlhg ghippngniatibpmd uppwgynn wprynitpbiinhti: <wéwpu htd htp
Yhudnid Ep iphbqbipwpwinyeywi pudwlwipt puppht hwngbph 2ning pn
hwjwgptiipny, U Gu qupdwgwd th bpw juybiwpunhnejwdp: Lpw hby Gupbh Ep
qnnigli nt tnpnyynibiilin uypnwtiwg Gpudopnieywt, gnuwtiyunpsniypywt, uwnpyph
ipwipplp ninpupbiphg, bwl punwpwlwt wigninwpahg: Udbinpn sh tzty, np
hp dGtwagpniyenibtpnid pniuwwbinyeywt wwippylipwqupnnudp Yugpwpywd k
httig hp Ynndhg: Pwglip tpw «dhippnptnwwhw» niphwinnpuwyhg nplk Jtyp,
b Yhwidnqytip, np npwtip wpybuiph Gquhh gnpdtin Gu:

Epp wyglynid thtp hpbt, ni nnwb Giplned husmd Ep nuuwlwt Gpwd)-
wpnyeynil, nipbdt bw qpunywé E pp hbppwlwt JGuwagnpnygywdp ...

Lunt hwpniysinitywtip upnid £p whpphy hwuwpwlwywb Ywbp, Juybind
kn pp wqquluwbbbph nt quyt puybpwlwb ppowwywipph ubinti i hwpqutipp,
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wpwiywynp Ynndbnpht, 1990-u tw hp quywluliph htyr hhdubg tyjwy wpwp-
tbiphg qbind dwutiwdnp pwpdpwanyt Yppwlwt hwupwipnyenit’ «uypniuwly»
hwdwjuwpwip, npb wyuop whuwwn wnipbtighwy niatignn Yppwhwdwipn £
hn snpu dwutiwpbtipbpny, hwpnwup huppwuippniyippnipuyny:

Ubwnbtdpynup twl ptypwbhph hnquignwpn hwyp bp, puy wdbbwybh wowl-
gnud Enp hp qudwltlpht ni pnntitippti: dGpotinu «lwypniuwly» hwdwuwnpwbp
qifuwynp dwutiwpbiph dniynph dnip ininwnynbig bpw dwpdwpyw Yhuwbnppt,
npp Juwybpwgtnd £ tpw' hwdwiuwpwbh hhdbwnppp hbbine thwugpp:
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wliphy gnpdniutinyeyniip uyppwgly £ hp wpdwuh quwhwipwlwup: Lw wwp-
quwipnytyy £ Lndnbnundh wbdwt wwipdwynp nulyli dtnwiny, << Ubwbhw
Chpwlywgnt danwiny, ptuppdby £ dp 2wpp whwnbdpwibph 4nnuhg npuytiu
hulwlwl whnwd:
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