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ANNOTATION

Currently, when studying the interaction of laser radiation with biological tissue and when developing modern methods
and technologies of laser medicine, it is necessary to take into account both the structure of certain laser radiation pulses
in such a way as the wavelength and energy dose.

For continuous laser radiation power of pulsed laser is equal to radiation power of a medium size, while the
power of the pulsed laser exceeds three or four rules. Therefore, the effect of laser radiation, which has a continuous and
pulsed mode of operation, on the whole organism, as well as the effect on individual systems and organs, can be radically
different.
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AHHoTammu: B HacTosmee BpeMs NpH HW3YYEHUM B3aUMOJICHCTBHS JIA3€PHOTO M3IYYEHHA C
OMOTKaHBIO W MpHU pa3pabOTKE COBPEMEHHBIX METONOB M TEXHOJOIMH JIa3epHOH MEIULMHEI
HEOOXOJIMMO YUYHUTHIBaTh KaK CTPYKTYPY T€X WIIM WHBIX HMITYJIbCOB JIA3€PHOTO HM3IYUYCHHUS TaKUM
00pa30M, Kak JUIMHA BOJIHBI M SHEPreTHIecKas /103a.

sl HeNpephIBHOTO Ja3epa MOIMHOCTH H3JIy4eHHs MMITYJIBCHOTO Jla3epa paBHAa MOILHOCTH
M3Iy4eHHUs] CpEeNHEro pasMepa, B TO BpeMs KaK MOIIHOCTb HU3IYYEHHS HMITYJIbCHOTO Jiazepa
MpPEeBBIIIAET TPU-UEThIpe HOPMBL. [l03TOMY BO3JIEHCTBHE JIA3€PHOTO H3ITyYEHHUS, HMEIOIIETO
HENPEPHIBHBIM M MMIYJIbCHBIH PEKUM pabOThl, Ha LEIOCTHBIA OPraHU3M, Kak M BO3JCiCTBUE Ha
OTIEJIbHbIE CUCTEMBI 1 OPTaHbl, MOXKET OBITh PAJANKAIBHO PA3IMYHBIM.
KioueBble cjioBa: WMITYJIBCHBI W HENPEPBIBHBIA PEXUM Pa0OOTBHI, HUMIYJIbLCHAs CTPYKTypa
JIa3epHOT0 U3JIyYeHHsI, 0COOEHHOCTH NPUMEHEHHSI.

are also called

INTRODUCTION

At present, modern teaching methods are
widely used in the educational process. The use of
modern teaching methods leads to high efficiency in
the teaching process. When choosing teaching
methods, it is advisable to choose based on the
didactic function of each lesson. While maintaining
the traditional form of teaching, enriching it with
methods that activate the activities of various learners
leads to an increase in the level of mastery of
learners. To do this, the lesson process should be
organized rationally, the teacher should constantly
stimulate the interest of students in the learning
process, divide the teaching material into small
pieces, open their content, brainstorm, work in small
groups, debate, problem situation, orientation. using
techniques such as text, project, role-playing, and
encouraging learners to perform practical exercises
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independently. These methods
interactive or interactive methods.

The Interactive Method is an integral part
of the learning process, a set of teaching methods
aimed at activating both the professor and the student
at the same time.

Interactive methods are methods that
activate learners and encourage independent thinking,
learning at the center of the learning process.

When these methods are used, the educator
encourages the learner to actively participate. The
learner is involved throughout the whole process. The
use of a number of interactive methods is also
important in the application of lasers in medicine.

The general and characteristic features,
mode of operation, as well as the structure of
radiation pulses of modern lasers are considered. A
comparative analysis of the pulse structures of laser
radiation shows that, firstly, they are very diverse,
and secondly, the structures of radiation pulses can
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differ from each other even for one type of laser, e.g.,
shape, amplitude, duration, and frequency. Third, the
level of radiant energies, i.e., the degree of energy
density, i.e., the magnitude of the light and energy
dose of the radiation, is compatible, but the structure
of the radiation pulses may also differ. Thus, in
studying the mechanism of interaction of laser
radiation with bio-tissue and in the development of
modern methods and technologies of laser medicine,
both the wavelength and energy dose, as well as the
pulse structure of a particular type of laser must be
taken into account. In addition, the types of laser
active media used in medicine, the characteristics of
different laser radiation, they are one-dimensional
indicators of  radiation quality, general
recommendations  for  their application are
considered. In particular, it has the property of
multifunctionality (wavelength generation range
510.6 nm; 578.2 nm; 600 + 750 nm), as well as the
ability to adjust the average power of laser radiation
with an accuracy of ~ 1.0 mJ, keeping the radiation
dose in the range 0.001 + 15 W The certified and
registered KULON-MIS laser medical device, made
on the basis of lasers in copper vapor, can be used as
a universal instrument for the production of modern
methods and technologies for clinical and scientific
medicine.

For pulsed-mode lasers, the energy
characteristics can be represented by at least two
parameters, for example, peak power and pulse
energy, peak power and radiation pulse duration,
pulse energy, and radiation pulse duration. It is also
necessary to specify the frequency of the radiation
pulses for a more complete characterization of pulses
operating in the pulse mode.

Brainstorming Method - it is a method of
gathering the free thoughts and opinions expressed

by learners on a problem and using them to come to a
definite solution.

There are written and oral forms of the
mental attack method. We consider the impulse
operation of lasers in the written form of such a
method.

The operation of lasers in pulsed modes is
characterized by three parameters in addition to the
wavelength of radiation: the peak (maximum)
intensity of radiation, pulse duration and pulse
frequency (specified in the passport data).

Note: The order of pulsed laser radiation of
constant amplitude and periodic series radiation is
called  pulsed-periodic  (or  quasi-continuous)
depending on the order of pulse generation, in which
the periodic sequence is broken and the pulses come
with random amplitude and frequency.

Average power (W) is an integral
characteristic of a pulsed mode laser, obtained by
multiplying all three of the above quantities with
sufficient accuracy to be used in medicine for the
pulsed periodic mode, and all other characteristics of
the laser are derived from this parameter.

Pulse frequency correction allows medical
procedures (technologies) with an average power of
one milliwatt to 15 W when operating with a laser at
a nominal frequency range (15 kHz) at a frequency of
1 Gts.

The shape of the modulated radiation pulse
is shown in the diagram in Figure 1. It should be
noted that the modulation does not change the pulse
energy and the power of the peaks in the group
increases accordingly, resulting in a redistribution of
the pulse energy equal to 1J, which is proportional to
their quantity. The increase in power also depends on
the location of the peaks along the pulse duration.
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Figure 1. Some views of radiation pulse structures — neodymium-activated glass lasers,
where a - free generation mode, b - modulated mode of laser operation; v - pulse laser pulse
operating in free generation mode

Keys: The surgeon slowly guided the laser
scalpel and cut the tissue. Due to the fact that the
surgeon exceeded the depth of the incision beyond
the established norm, a lot of blood loss was
observed in the patient. To investigate the situation,
the chief doctor ordered the head of the department to
conduct an investigation. In this case, the head of the
department noted that the surgeon performed all the
procedures correctly but there was a defect in the
laser scalpel device.

Questions about the case
1. In this case, did the head of the department
correctly state?
2. Describe ways to solve the problem based
on this situation?

CONCLUSION

The conclusion of this article is that the
planned scientific, experimental and clinical results in
modern laser medicine, taking into account the
differences in the order of operation of lasers and the
structure of radiation pulses, can be achieved by
calculating the required energy dose of laser radiation
and the time structure of radiation pulses. which, in
turn, must be expressed in the passport and
recommendation on the operation of the medical laser
or laser medical device.

LIST OF USED LITERATURE

1. HUunosayuonmvie — mexmonocuu 6  IA3EPHOU
meduyune. Mam. nayy.- npaxmuy. KOHg. ¢ medxnco.
yu., noce. 25-1temuo QI'Y «[HL] nasephou
meouyunvt PMBA Poccuuy, 89 uwns 2011 2,
Mocxea // Jlasepnass meouyuna. 2011. T. 15.

Bun. 2. 175 c.

2. bamenun B.M., Kapnyxun B.T., Jlenexun H.M. u
op. Onepeemuyeckue Xapaxmepucmuxu
uznyuenuss  aazepa  KULON-10 Cu-UV [/
Keanmosas snexmponuxa. 39. Ne 5 (2009). C.
405-409.

3. Jlaszepvl u ycmpoiicmea ynpagieHus 1a3epHuiM
usnyuenuem. Tepmunvt u onpedenenus. 1'OCT
15093-90.

€ 2021 EPRAIJMR |

4.

10.

Jlenexun H.M., Ilpucexo FO.C., @uaunnos B.I.
Bvicokockopocmuas — umnyibchas — mooyasyus
UBNYYeHUsl  7a3epo8  HA  CAMOOZSPAHUYEHHbIX
nepexodax amomog Xumuueckux siemenmos |/
Tpuxnaonas ¢pusura. 2006. Ne 1. C. 8-14.
Jlenexun H.M., IIpucexo FO.C., @uaunnos B.I. u
op. Dnepeemuyeckue Xapakxmepucmuxu
UBNYYEHUST CAMOPA302PEEHO20  NPOMBIULIEHHO2O0
aazepa  KULON-10Cu-M  //  Ksammosas
anexmponuka. 2007. 37. Ne 8. C. 765-769.
Munaes B.I1. Jlazeprvle annapamei 015 Xupypeuu
U CUnOBOU mepanuu: euepa, ce200Hs, 3aempa //
Jlasepnasa meouyuna. 2012. T. 16. Bun. 3. C. 57—
65.

Coxonosé B.B., Jlenexun H.M., [lpucexo [O.C.
Tazopaspaouvie nazepvl 01 KIUHUYECKOU U
HayyHou Mmeduyunvl // Jlasepnas meouyuHa.
2012. T 16. Bwin. 4. C. 55-61.

Yuccos B.U., Cokxonos B.B., Axyb6osckas P.U. u
op. Mnuoeogynxyuonanvras nazepuas
meouyunckas yemarnoeka «KYJIOH-MEJ]y ons
HayuHot u npakmuyeckou meouyunut Il Jlazepnas
meduyuna. 2011. T. 15. Boin. 4. C. 40-47.
Cmpanaorko E.®., Apmuues A.B., [eiinuy A.B.
HUcmounuxu ceema 0ons  pomoounamuueckorl
mepanuu // Jlazepnas meouyuna. 2011. T. 15.
Buwin. 3. C. 63-69.

Jlazepnvie mexunonozuu 06pabomku Mamepuanos:
Coep. npobn. GyHo. uccned. u NPUKIaAoH.
paspabomok / Iloo. peo. B.IIL Ilan- uenxo.
Duzmamaum, 2009. 664 c.

www.eprajournals.com | Journal DOI URL: https://doi.org/10.36713/epra2013

62


http://www.eprajournals.com/

