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Nebaev I. A.
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Pervushina M.O.
Ph.D, St. Petersburg State University of Telecommunications
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TECHNOLOGIES AND ALG ORITHMS
FOR ERROR-CORRECTING CODING IN MODERN
INFORMATION AND COMM UNICATION SYSTEMS

In practice, the presence of noise, multipath propagation and
interference in a communications channels creates complex operating
conditons for telecommunication applications, that leading to the high
intersymbols interference, spectral constraint and narrowband signal
interference. However, each area of the infocommunication applications
has its own structured set of adjustable paramatetr algorithms
influencing to the capability of system to detection and error correction.
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One of the most effective ways to reduce the number of errors is
the use of errecorrecting coding. Currently known a wide range of
information processing algonth using error correcting codes [1].
Depending on the application and technical limitations of the hardware
and software implementation, all modern telecommunications systems
used block, cyclic, convolutional or concatenated codes. These classes of
error @rrecting codes are presented in figure 1.

Block
codes

Cenvelutional
codas

Cyeclic

codeas

Concatenated
codas

BCH
codes

Turbocodes

codeas

EOOT

Figure 1. Classes of ercoirrection codes

Block and cyclic codes are good known and there is no need to go
deep far for a practical example of using error correcting coding. It is
worth considering that, mainternet users do not even think that the IP
protocol headers, TCP or UDP using the checksum field, applying a cyclic
redundancy code. For example, TCP segments uses control check with
cyclic code algorithm CF32. A similar cyclic check field is presetiie
protocols like HDLC, LAPB, LAPD and many others [2]. In general, the
block or cyclic codes added parity bits to the separate field that follows the
main (source) informatiohhese principle are presented in figure 2, where
n - the total length othe codewordk - the number of information
symbols, and= (nk) 8 the number of parity bits.
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k-bits ., r-bits

Parity
bits

Data bits

Figure 2. Block and cyclic codeword structure

However, it should be emphasized that all the previously mentioned
applications, a cyclic code is used fa tweting and error detection. If
errors are found, the data is simply discarded and receiver used a repe:
request to the sender. In this case, error detection coding is used in
conjunction with feedback systems known as automatic repeat reques
(ARQ).

On the other hand, coding procedure may be used not for only
detection, but for error correction. This is the famous flexibility of
algorithms and therefore error correcting coding technologies used not
only in telecommunications, but also in neighbor plications. As well
known, cyclic and block codes are used not only in telecommunications,
but also in data storage applications. For example, RAID (Redundant
Array of Independent Disks) storage systems level 2 using Hamming block
codes for data recovery the event of the collapse of the main hard
drives. Data storage systems with RAID 3/4/5/6 using one or several
different CRC algorithms for data recovering on the failed disks. On the
other hand, Hamming block codes are used in ECC RAM modules
designeddr reliable servers.

However, the most popular area of application of error correcting
codes are the applications of the wireless radio. And this class includes
variety telecommunication applications, like wireless LAN 802.11, digital
satellite broadsting DVB, cellular mobile phone systems and etc. In these
telecommunication systems are primarily used convolutional codes. It is ¢
simple, fast constructible and reliable class of error correcting codes, whicl
is able to process the information in th&tinaous mode. In contrast to
the block structure of a cyclic code, parity bits of convolutional code
follow by each information symbol. The amount of the parity bits depends
of the code rate R (the encoding degree) of convolutional code, and can bt
equalto R=k/n=1/2, 1/3, 2/3 etc, wherek 0 the number of encoder
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inputs andn & the number of encoder bits output. This means that for
every kbits on input, convolutional encoder produdstsr on output
(figure 3).

k n

Figure 3. Convolutional codeword structure

It should be noted, that convolutional codes widely using for
cellular mobile systems (e.g. GSM) and wireless local area networks based
on 802.11 standards. Convolutional codes also widely used for space and
satellite communications, before was disetdvanother more effective
algorithms of error correcting codes.Another common class of
modern error correction codes is concatenated codes. This codes are an
example of hybridization (combining) multiple coding algorithumat as
convolutional and bl&c coding, etc. The basic idea of unified
(concatenated) codes lays in the principle of multiple phase of information
encoding. In such systems, at the first stage, information is encoded with
internal error correction codes (e.g. block or cyclic) andethéo the
second encoding step, using a different algorithm, such as convolutional
codes. These principles are presented in figure 4.Using this scheme allows
to correct errors at different stages of decoding to reduce bit error
probability.

Source Internal
bits encoder
Channel External
encodear

External Internal
decoder decoder

Figure 4. Caratenated codes structure
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All the previously mentioned codes characterized by the use of
binary arithmetic, i.e. encoder of the transmitter and decoder of the
receiver is handling bits. On the other hand, there are also knewn non
binary codes, like Re8domon codes. These codes operate on groups of
bits (e.g. bytes) instead of single bits. Ugdikeolutionalgodes, Reed
Solomon codes are used to correct packet errors in the data blocks. As
already noted, packet errors tend to occur in channels withp diadi
intersymbol interference. That is why thebioary Ree&olomon codes
are quite common in applications of space and satellite communications.
But not everyone knows, that the first application of-Baedon codes
found in error protection techiogies on CDs used to record data, music
and videos for PC.

It should be noted that modern technology of @warecting
coding in general have a high level of penetration of advanced
technological ideas. For example, in LTE systems and DVB, are
widespead Turbo codes [3], which combine a number of advanced data
processing algorithms, like soft decision decoding, parallel or serial
concatenation convolutional codes, code puncturing for controlling wide
range of code rates and etc.

As we can see, erarrecting coding technology is fully utilized all
the available technological potential of modern microelectronic and
software development. In this connection, it should summarize, that the
researches, development and introduction of new codes (suclCisi.DP
Turbolike codes) in various infotelecommunication applications will
achieve the high reliability of data processing and transmission of
information in the near future.
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SECTION IV - ]
Earth Science § 6 7 mpR O )t O

Banshchikova L

State Hydrological IrestBairRetersburg, Russia
Banshchikov A.

Hydrotechproject, PLC

DETERMINATION OF THE PARAMETERS
OF WINTER FLOODS

Winter regime of rivers in the Northern Hemisphere is
characterized by a frequently formated hanging ice dams, congestions an
ice cover ammocking.

Quantitative information about the masbke level of water on
the territory of Russia and their frequency calculated for the period from
1936 to 2010 are presented in Figure 1

o 20-40
D 40-60 OizxdHa=300cn
D 60-E0 Q3 300an=AHz=500 ar

8 30-100 QOuHe=500cm

Fig. 1. Scheme of distribution of congestions on the rivietssia
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The ice jam is a multilayered accumulation of ice causing tightness
of the river section, which determines the rising of water level upstream
the head of the congestion [3].

The factors influencing on the formation of jams are
multicomponent. At aectain combination of factors the catastrophic
flood may occur.

The parameters of risks (caused by ice jam floods) are considerably
higher than the same parameters of risks (caused by rain floods) because
of impermanence of formation locations and antpigefi forecast
scenarios of congestions.

The formation of congestion, their frequency of occurrence and
capacity is an indicator of climate change, because the ice and ice
formations, most accurately reflect the temperature regime.

Most indicative in thisespect is the Kuban River. , with 870 km
|l ength and 58 thousand km j of the

Major tributaries flow throughout the river from the left bank. The
source of Kuban River and all major tributaries located on the northern
slopes of the ridgesf dhe Western Caucasus. The difficult terrain
combines the mountain, foothills and plains areas. This significantly affects
the runoff, temperature and ice regime of the object. For example, both
the upper reaches of the Kuban river and its tributariess e water
flow rate are significant, are characterizing by increased formation of
sludge.

Frazil ice and the slush moving downstream, slow down. The ice
bridges are formed when the reducing of the effectivesersm of the
channel occurs. Frequethhaws and frosts combination leads to
compaction of the ice mass that moves downstream. This results in the
formation of mash and hanging ice dams phenofeonds have caused
the greatest rise of water levels have been reported with congestions on the
main river Kuban and its tributaries Afips, Pshish, Shebsh, Belaya, Fars.

The most significant flooding mashes were noted on Kuban river
in 1927 and 2002, on the rivers Pshish in 1937, -Afip45, Shebsh
1956, Belay@1937 [5].

In recent decades, Wwithanging climate conditions, the warming
of winters is observed in the region. This caused a decrease of the
probability of occurrence of freezimger phenomena in rivers of Kuban
basin from 50% to 30%; the reduction in the duration of periods with ice
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in the channels on average @ays, the increase in variability of maximum
ice thickness and water levels during the winter.

The periods of formation of sludge in rivers were increased, and
thus the risk of hazards associated with the formation of hiaegilagns
and jams in rivers

1, mBs
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Fig. 2. The repeatability of congestions, Kuban river at Nevinnomyssk

Timeliness of the evaluation of the danger of congestion (ice jams)
and the development of flooding is important for making decisions about
the action taffect the process in the critical,-thsteloping situations.

To solve this problem, the method of calculating was developed,
which allows not only to determine the place of formation of congestion,
but also to calculate the risk parameters for theglategna, as well as to
offer the most efficient use of floodplains.

Algorithm of solution of this problem is shown in Figure 3.
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Fig. 3. The calculation algorithm.
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First, for the calculation of risk parameters is necessary to determine
the probability oice phenomena in the considered section.

When the ice cover is observed in less than 25% of cases, or in the
condition, that ice cover melts in place, as well as when there is insufficien
thickness of ice accumulations, makes further calculation oapracti

Secondly, you need to determine the risk of congestion on a specific
section of the river

This is determined by the following characteristics: the presence of
the ice material sufficient to form a mash (or ice jams), the presence of
obstacles in thédhannel, and morphometric features of the site.

The first block of the calculated parameters is presented below.

Annual probability of exceeding the maximum hanging ice dams
(mash) levels determined by the formula:

o= —"_100%, (1)
n+1

where m serial number of the members of a number of levels, in
decreasing order - total number of terms.

Under the condition of mash formation it is necessary to calculate
the water levels of different reliability. On the ungauged sections of the
river, calcutdon is carried out by the method based on the-\&amatnt
equations. The decision boils down to finding the free surface mark.
(inertial terms of Saitenant equations in this case are close to nil).

The rate of advancement of isolines of the watémbavie (H) will

be [1]
u, =9t =-“H/“'- @)
at, /A

where K- Flow (or discharge) Module,dlis a water surface
inclination, welocity of waterflow, B A € o6 gt ¢ b6 Q. epIPZ 0 ¥ ¢
the longitudinal coordinate, Ha mark of the free surface of water,

_ W

t#, =-— -speed of advance of the water surface isolines with a constant

mark Hi . [4].

The graphical solution of the equation allows us to determine the
presence of congestion and its parameters. When the channel is free of ic
the changeof the level lines are unidirectional.

dL
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At the formation of congestion the quiet nature of the isolines
changes, and due to the behavior of these lines we can do a corresponding
conclusion. Ly mEssd

For example, if the igam
exists, the is®Ii \%\ \ dOhea
will start coming together.As soon as ~ S

the erosion of the ice jam begins, and \\
especially if the bursting occurs, the

isolines start (2) to disperse and later / )// /
they go in the same direction. [1] >
To determine the parameters
of congestiord the position ofthe
head of mash; the maximum water level in the mash, the evolution of
congestiod it is necessary to construct longitudinal profiles
For an example, a longitudinal profile of the water surface for
Kuban river from 10.12.1989 to 12.12.1§8&ar whewater levels were
close to 1% of the supply) is presented on this plot.
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Fig3. Longitudinal profile of the water surface of the Kuban river.
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Built for longterm period such graphs allow us to calculate
statistically significant mash water levels invayggcurity target.

Next, you must determine the morphometric parameters of the
channel

At a high mash water Iev%gl 3’%%) (and low floodplain, the
probability of flooding is very higHoodplain may be flooded annually.

At the same maslevel and high floodplai® the probability of
flooding may not be gre(etxtL q- 0) but the risk from flooding can be

very large.
The settlement characteristics of the unit 2 are: the probability of
exceeding the water level of given provisioneathe water leaving to the

flood plainh,,, and the probability of flooding floodplain determined
from probability curve obtained for the design alignment.
Parameter h,, , can be obtained as the difference between the

mark of possible water levelt@6 provision and the height of the edge of
the floodplain [1]

Nigs . (1 3w L g ) )
Where(1 3’@/0). d the highest mash level of a given security, m;

(1 tI) A the mak of a level edge of the floodplain, m.

If this characteristic is close or equal to zero, the further calculation
is impractical. The hydrological component of risks. The determining
hydrological factors in the losses caused by floods are the depth (or the
level) of flooding and duration of flooding areas. The calculation of risk
parameters in winter flooding is given in the 3rd block.

In the calculation the parameter, taking into account the excess of
mash water level above the edge of the coast andiability of this
event, is introduced [2]

D:(]. w6 | q)(l' t@) (4)
where-1 | ,the maximum mash water level of P@tobability of

exceedance, (- a mark of the beginning of flooding the floodplén;

- probability of flooding the floodplain in parts of the unit.
To determine the vulnerability and the actual risk associated with
the degree of economic development of floodplains into account not only
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the likelihood of flooding floodplain of ffdrent reliability, and
repeatability of congestions (hanging ice dams) a vulnerability index Y was
developed.

This index is defined also by the hazard classification of the
facilities, the character of their use, the actual location and is calculated by
the formula [2]:

YIDC.Q( tc,OA)'lﬁ]ls)ngCD’ (5)
where(1 fr]B)(-the minimum altitude of facility,(m abs.)(1°/qg%)-

mash water level of given reliabilityfaEtor of the potential risk, k
hazard ratio of the constructiobg(the class of environmental impact, on
a scale from 1 to 5)ylpe of the facility ( also by the class from 1 to 5).

These two parameters have a local character and can be evaluated in
the conditions of a single river basin.

T n example of the calcutatiof these parameters for p. Kuban at
Nevinnomisk is shown below. Confluence of the rivers Kuban and
Zelenchuk at the Nevinnomisk refers to a section of the river, where both
congestions, and the ice jams are observed.

An excerpt fromjtamepbhEabmengude re

The Kuban river has lemeandered riverbed. 1 km above the
gauging post in Nevinnomyssk shallows and islands are located. After
commissioning Nevinnomyssky channel ice phenomena become more
complicated, rarely observed earliagestion stopped, but the cases of
mash hanging ice dams phenomena have become more frequent.

The repeatability of congestioh6%; mash and hanging ice dams
phenomena 86%, the maximum mash water level observ@¥ cm,
mashlevel hanging ice darB56 cm over zero of the graph.

The plot of Kuban river, in the alignment of Nevinnomyssk refers
to the transition zone between highland rivers, with higher speeds, to the
plot of the river with lower speeds and greater depths (middle course).

Thereafter, th large amount of sludge formed in the upper reaches,
is relocated by the flow in the foothills, and in the area of artificial and
natural barriers the ice material is delayed.

The facilities of Nevinnomysskaya TPP and four bridge crossings
near the surved area are rendering the anthropogenic impact on ice and
thermal regime, and therefore on repeatability and power of mash hanging
ice dams phenomena.
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The risk parameters, shown in Table 1, were obtained from
calculations of the characteristics requirechliculate the vulnerability
from the mash hanging ice dams floods in the area p. Kuban at the
Nevinnomyssk.

Table 1
The risk parameters, p. Kuban at the Nevinnomyggkng, 701km,

689rm)/
Randge (1 2 3

\ (fig.3)
“|t,n) [706 [701 [689
S 1% 316,9327,4311,0
Ihl% 39 |41 12,8

ID 35 [3,7 2,6

LW [Yomin 14 |15 |10
k=11

S [Ymax 33 [370 [260
[ |kn=5/5

Timeliness of assessment of a danger of formation of the
congestion and flooding caused by it, is important for making decisions
about the impact on the procasshie critical, fasteveloping situations.
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SECTION VI B _
Medical sciences(d O 6 y ? v dotgdngyndy

G. J Bayimbetov
Scientific Institute of Traumatology and ortoped@ashkent.
baimbetov @ yandex.ru

ROLE OF THE VOLUME D EFICIT AND ATYPICAL STRAIN
CHILDREN POSTTR AUMATIC ELBOW JOINT
CONTRACTURE

INTRODUCTION

Posttraumatic elbow joint movement restriction is otteeahost
serious injuries of humanity as its activity is largely dependents on the
function of the upper limb. Posttraumatic elbow strain found up to 89% of
cases [1,4,5,7,9,12,18B®4]. At the same disability among adults is 34%
[10,11,13,16,18,29]2All the patients had impaired quality of life, which
can affect their livelihoods [6,8,14,12d7]n 56% of cases patients have
to change occupation and even profession [8,9,11,28].

To date, despite the achievements of reconstructive surgery of th
elbow joint, unsatisfactory results are up to 78% [2,7,13,24,25,27]. Analysis
of unsatisfactory results shows that more than half of the volume of cases
performed athro plastic surgery are not effective enough. As researchand
longterm results of athrolgstic operation to allow traffic restrictions
shows, we should further define this mechanogenesis contracture.When
studying mechanogenesis new vistaswere opened: multi detector spiral
computed tomography, which gives a ttimeensional image of the
elbow and coronal holes in real time. In addition, 3D multi recovery
sections elbow give volume parameters of the bony structures of the
elbow.

Methods and materials research: pediatric traumatology clinic TO
SRI MoH of Uzbekistan for 2008 to 20012 yearse6Flewere treated
with contractures of the elbow joint. Boys accounted for 68%, 32% girls,
respectively. Dextral damage prevailed 71%. Circulation period after
trauma: in the first yea8% of patients after two year85% in three
years- 28% and afteB tears- over 29% of patients. Consequences
transcondylar fractures accounted for 38% block of the huméis
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19% of the condyle head, fractures of the proximal end of tha#ha

17% of the forearm bones. All patients underwent standard raddiograp
and MSCT studies. Statistical processing of digital data was held on
personal computer.

Results and discussion:

Bone structure resulting in damage to the elbow joint contractures:

A) nonunion fracture bone structures of the elbow, where unjoint
patts create bone block in a sliding complex or due to hypertrophy or
atrophy of the elbow,surround conflict is creating.

B) incorrectly fused elbow fractures, naturally due to changes in the
topography of the bony structures of the elbow will result dtation of
the three joints, and the result is a limitation of motion in the elbow joint.

C) false joints of the elbow bone structures combines a special
group of pathology, where volume deficiency bone structures occupy a
leading place.

D) unreduced distation of bones of the elbow joint.

E) apofiziolizy internal epicondyle with and without impairment in
the joint cavity the cause of this damage is the dislocation of the outer
forearm bones

One of the features of chronic elbow joint injuries isithéte
background of a pathological condition osteochondral structure of the
baby continues to grow, including the damaged joint. Height
osteochondral structures in damaged condition leads to an invisible state
We can observe the following pathologicaidiions of individual
structures of the elbow or in total:

- Atypical volume deformations head condyle unit humerus,
olecranon and radial head

- Volumetric strain ulnar coronal holes

- Volumetric deficits head block condyle of the humerus, the ulnar
notch, radial head

- Hypertrophy of the radial head and coronoid process

Atypical strain of bone structures of the elbow does not leadto
deflection axis of the upper limbs, but it can be the reason of contracture
of the elbow:

Atypical strain observed tite head of the condyle nonunion
fracture and pseudoarthrosis. The main reason for these deformations is
violation of the trophic structure of the bone. Thus there is a violation of
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the sphericity of the head of the condyle and thus a cause of limitation o
motion in the elbow joint.

Figure 1.

Atypical strain of the olecranon is observed when there is some
fractures of the olecranon with a residual angular displacement of the bone
fragments. This disturbed sphericity ulnar notch and / or broken bo
axis. When violation of sphericity ulnar notch unit humerus does not fit
into the ulnar notch, it restricts movement of the elbow. When properly
fused olecranon fractures deviates from apex Olecranon fossa Olecranon
projection and restriction result®ibhow extension. Volumetric strain and
elbow pits are observed in the coronary chrezmyschelkovyhperelomah,
slipped capital femoral epiphysis of the distal end of the humerus fractures
block humerus fractures of the coronoid process of the ulna.

Fractues of the humerus are typical to children of older age groups.
In the middle age group fractures combined fracture of the condyle of the
humerus head. For fractures of the humerus the part of the bone may

48



move in three dimensions, it will lead a variegyefifits and volume
deformations. One of the features of fractures of the humerus is the unit
volume deficits due to avascular necrosis of the humerus. This contributes
to block the blood supply of the humerus, which carries only the part of
the metaphysi of the humerus. Resolution contracture arising from
avascular necrosis block humerus is a very difficult task of reducing athrc
plastic elbow.

Unit volume deficits humerus observed in aseptic necrosis and
lagging growth in fractures of the distal enghethumerus. Due to the
decline in unit humerus olecranon immersed in the distal part of the
humerus causing conflict surround the elbow, which is clinically
manifested by reduced height triangle Gunther, which we called a
symptom of reducing the height the triangle Gunther. Due to
immersion of the olecranon into the distal part of the humerus articular
surface of the olecranon contact with metaphysis of the humerus, which
drastically reduces the amplituled flexorextensor movements.
Furthermore, linkd rotational movement of the elbow. The decline in
unit humerus leads change in the projection of the olecranon
fossaoletsranon which immediately leads to restriction of movement of the
elbow.

While under aseptic necrosis observed thinning or deffeldaart
cartilage. Deffekty sliding complex may be total, subtotal and limited. The
decline in unit humerus leads to a decrease in the total area of the articule
cartilage.

Volume deficits observed in chronic lesions (not the seam, false
joints) of the had of the condyle of the humerus. In addition, the
inveterate fractures of the distal end of the humerus observed total
underdevelopment of the lateral distal humerus. Volume deficit condyle
head in the above states is observed due to circulatory didbriders
known that the blood supply has two anatomic variants. In the first case
the head of the condyle of the vessels at the same time trying on the par
of the metaphyseal vessels and affixed to the outer condyle. In this case
the decline in the prohbiity is very low. In the second case there is no
power from the metaphysis is missing, and the volume of blood vessels
from the external epicondyle enough, which creates conditions for aseptic
necrosis of the condyle.

Deficit under the ulnar notch meamsdecrease of the articular
cartilage. This phenomenon is observed for infringement internal
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epicondyle of the humerus with the intimate coalescence, which is
observed chronic dislocations of the forearm bones. In the joint space may
be the part or all @pbchlea and it is so intimately soldered with articular
cartilage, it is impossible to separate it from the articular cartilage of the
ulnar notch. In addition, creating an uneven joint surface, causing
subluxation humeroulnar joint.

Volume deficits obseed in the ulnar notch of its various fractures
with an angular deformity in the sagittal plane. Changing the angle of
curvature drastically reduces the volume with deformation. In some cases
of chronic articular surface of the ulnar notch is replacezbdrge
connective tissue adhesions

Hypertrophy of the radial head violating proportionality volumes
articulated bones causes limitation of motion in the elbow joint. This
phenomenon is observed in the case ofdtargling dislocation of the
radial headsaa complication of damage Montedzhi, Brecht forearm bones.
In physiology articulated joints bone structures are stimulant and mutual
controller natural growth, ie increasing the volume of each other,
respectively. In terms of dislocation of the radial isemissing above
stimulant and head of radius grows independently. Sometimes, due to
hypertrophy of the size of the radial head reaches twice the radial head,
thereby creating a sliding block is complex, resting on thdistahipart
of the humerus.nl hypertrophy of the radial head sphericity violated
circumference of the head and the articular surface. Sometimes a
consequence of hypertrophy observed angular deformation of the articular
surface of the radial head. In these cases, lagging behind agewth
atypical strain of the head of the condyle.

Hypertrophy of the coronoid process limits the flexion movement
of the elbow due to the volume of the conflict in the anterior chamber.
Hypertrophy of the coronoid process occurs in fractures and fraetares
olecranon atA 06 €0 0 Zt y n Tt (¢ dbsgmpiiney sbsepved? vy 4z
increase in the size of the coronoid process. This increases the depth of the
ulnar notch, top of the coronoid process is sharpened. The distance from
the coronoid process to apexOlecranon decreases di@egniiot fit on
the ulnar notch.
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Thus, chronic damage to the bony structures of the elbow certainly
leads to restriction of movement. In these chronic lesions observed
atypical strain and displacement of any conflicts of bone structure of the
elbow.

Conclusions:

1. Inveterate damage elbow mail in all cases accompanied by
contracture

2. Main conditions for full commission movement of the elbow is
an appropriate volume of the mating bone structures

3. Volumetric deficits and deformation of the bonetsire of the
elbow leads to the bulk conflict

4. Atypical strain elbow bone elements violate the proportionality of
the mating elements and causes contractures.
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Pharmacology, pharmacyff 6 )] 6 n qs @@y 6)? y q

Timanyuk Iryna
Malyi Vladimir
NationalUniversity of Pharmacy, Kharkdkraina
e-mail:timanjuk@rambler.ru

DEVELOPMENT PROBLEMS
OF TECHNOLOGY TRANSFER IN PHARMACY

The most important task for the Ukrainian economy at modern
time is creating of new high technological medicines and ¢hepdeent
of national pharmaceutical industry. To solve the problems of reduction
the backlog of Ukrainian pharmaceutical industry and the transition to an
innovative economy becomes relevant the use of technology transfer as
one of the most effective fosmof transformation of scientific
achievements in product innovation.Technology transfer is a process to
transfer information and technologies necessary to manufacture quality
drug product consistently or technology transfer is the process of taking an
invention from its inception in a laboratory to a commercialized product

[1].

In Ukraine in 2012 was created and transferred to industry 35
technology. 14 of them fundamentally new technology and 21 are new for
Ukraine technologies. On these technologies2fepatent applications
and 78 applications for utility models. During the period22005the
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industry enterprises filed applications for invenfi@i® pieces, obtained
patents for invention$ 197. Posted applications for utility model877,
obtdned patents for utility modedsl424 pieces [2]. These data indicate
that Ukraine has a potential for innovation in the pharmaceutical field, but
the majority of patents and utility models are not used in economic
circulation. In addition, since 2005inssllectual property are intensively
protected utility model$nfortunately, this is not due to the fact that
objects do not correspond to the level of inventions, the reason is that the
procedure for registration of a utility model patent is much claape
faster than patents [3].In a number of universities and research institutions
was conducted questionnaires among teaching staff, which allowed findinc
out what is a brake on transfer prospective developments. The results ar
shown in Figure 1.

Thus,we can conclude that the organization is not interested in the
transfers of their own technologies. Indeed, the process of removing a
pharmaceutical technology to market is a lengthy and
complicated.Methods of promoting technologies to the market must be
flexible and easily react on changing conditions.In many cases a great ro
played by personal contacts, informal communication and participation in
meetings and conferences.Sources to find partners for technology transfe
can be: employees, suppliers, oousts, conference competitors,
exhibitions, fairs, bankers, industry groups, program of development of
advanced technologies, information data banks, domestic and foreign
technology transfer networks, consultants, training, business trip.From our
researchiollows that those wishing to engage in entrepreneurial activities,
including technology transfer among teaching staff virtually none.Those
few who agree to promote their own development not possess the skills of
the management of intellectual propertg, Warable to anticipate and
justify possible risks in transit, to conduct market research and patent, to
choose the forms and types of technology transfer, etc. Most institutions
do not have studied technology transfer departments or even professiona
expets in this field.
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Participation in technology transfe |
Participate only in teaching worl [N
Participate only in research wor  [NNENREGEGN
Minor impact on innovation results of an enterpris [l
Absence of necessity for innovatior [N
Lack of management skill [N
Lack of opportunities for qualified help and consultatio | I
High load of the head [ INEREGTEE
Lack of financial capacit | INRNEINIEIGME

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Fig. 1. Opinion of Ukrainian university teachers

During the research identified the main problems associated with
the transfer of technology:

- ignorance of Ukrainian potential and content of development of
top research teams;

- confidentality problems in the formulation and announcement of
requirements for R&D and results of developments;

- insufficient attention to market research in preparation for
technology transfer;

- ignorance of the real needs of industry;

- underestimation of the scifiot and technological level and
production capacity

- of technologies available on the market of third parties, along with
the revaluation of the level of their own development;

- aspiration to offer development (usually early stages) that do not
provide a caplete solution to the problems of the customer (partner);

- lack of strategic plans for technology transfer;
- lack of experience in registration and transmission of trade secrets;

- lack of standards, procedures to secure the rig_hts of intellectual
property, & assess the manufacturability, commercialigatiechnology,
etc.
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Comprehensive analysis of the research activities of universities anc
research organizations based on the S#Whallysis revealed the strengths
and weaknesses of enterprises and organizations able to participate i
technology transfer fiz 1).

Table 1
Strengths and weaknesses of technology transfer in pharmacy
Strengths Weaknesses
1. Great scientific potential of 1. Lack of mobility in choosing mair|
universities and research areas of research, their forms and
organizations that carry out methods

fundamental and applied researcli 2. Backlog in the research level
2. Availability of innovation in all | (compared with the world) in some

pharmacological groups scentific fields
3. High level of protection of 3.Lack of funds for the
development by patents and implementation of technology trans

certificates on intellectual property 4.Lack of professional in the field of
4. Extensive network of scientific | technology transfer

institutions with developed 5. Low level of innovation activity,
infrastructure, which can significal patent activity, lack of influence on
ly reduce a way from basic resean market of modern technology

to development activities and to thf 6. Lack of atvity of scientific
development of new products institutions in providing the availabi
5. Extensive experience concentr{ of the results of Ukrainian of scienti
on of efforts in the solution of cen to the international scientific

plex scientific, technical and techri community

logical problems on a national scg 7. Distrust of the centers and firms
6.Significant human potential of | technology transfer

scientistsvhich qualitatively and | 8. Lack of experience in the
professionally conducting researc| management of idtectual property
the pharmaceutical field during the drug development proce
7. Presence of a unique experimeg 9. Bureaucracy and duration of offig
and testing equipment. Establishg registration of papers in the
centers for collective use of scien] development of drug

instruments. 10. A large number of subjects

8. Long experience of interaction | participating in drug development.
and coopration of universities ang 12.Lack of methods to determine th
research institutions with industry] remuneratin

9.Participation in international gra
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At present, the pharmaceutical industry can develop due to
technology transfer from universities and research organizations into
industry. To do this, remove the existing problems, to attract professionals
in the field of technology transfer and Id¢amm the experience of leading
countries.As a continuationtbis theme is planned to issue guidance
for the transfer of technologies in pharmacy at different stages of
drug development with the rights of intellectual property.

Reference
1. Yaswanth Allaneni. Technology transfer process in
pharmaceutical industry: an overview. URL:

http://www.pharmatutor.org/articles/overvieaf-technologytransfetin-
pharmaceutic@thdustry
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