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ABSTRACT

The purpose of the study is to assess the competitiveness and to define the indifference
price of the innovative medical device in order to substantiate its commercialization strategy in
the context of import substitution in Russia. Individual methods and elements of the
commercialization strategy were tested. They can help determine a reasonable price for the
device for a consumer, calculated using the "indifference price” method and taking into account
the competitiveness factor by the example of a mobile device for express diagnosis of myocardial
infarction biomarkers developed in SPbSETU "LETI". The study revealed the areas
of adjustment of technical and consumer characteristics of the device, due to which the
competitive position of the device on the market will change. The conclusion was made that the
assessment of competitiveness should be carried out at all stages of the development and
launch of the device on the market with the purpose of implementation of a successful
commercialization strategy.

Keywords: price, competitiveness, import substitution, commercialization, devices for medical
use.

INTRODUCTION

At the moment, the Russian Federation is implementing the strategy of innovative
development of the economy and import substitution in healthcare. In this context, Russian
researchers develop products and technology, including those for medical use, both on the basis
of foreign analogues and unique ones, with the degree of completion of developments varying
within a wide range — from an idea to a prototype.

Healthcare is the most important area of life support; the results of its functioning shape
the quality of life. In 2014, total consumption of medical products in the Russian Federation
amounted to 199.6 bln rub. of which 78% fell on the consumption in the public sector.
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At the same time, only 16.6% (33.2 bin rub.) fell on the medical products of domestic
production, while the remaining 83.4% fell on the imported products (STC MEDITEX,
2015). As such, the predominance of imports in consumption and supply of the medical products
on the Russian market leads to a dependence of prices for vital devices on the international
economic and political situation. In our opinion, this area should remain stable and to a minimal
degree depend on changes in the economic and political situation in the world. Achievement of
such a state requires targeted shaping of national security in healthcare and ensuring its import
independence.

According to the Order of the Ministry of Industry and Trade of the Russian Federation
dated January 31, 2013 No. 118 on the approval of the development strategy for the medical
industry of the Russian Federation for the period through to 2020, 10% annual growth in the
volumes of the medical products market are expected since 2015. As part of the scenario of
organic growth, the volume of the market for medical devices will reach 340 bin rub. by 2020.
At the same time, the share of domestic medical products in consumption should increase to
40%, the share of exported domestic products should increase to 16.3%, the share of companies
implementing technological innovations should increase to 50%, and labor productivity in the
medical industry should double the level of 2012.

As such, the efficient solution of the task of import substitution in healthcare requires to
ensure the promotion of promising developments from research laboratories into practice and
their implementation with minimal cost, as well as to form the resource base for continued
research and development of the “research — production — consumption” chain in order to further
improve the equipment of healthcare.

However, the "research for research™ model is currently being implemented in the
Russian economy, when they remain non-demanded on the market after the execution of grants.
According to data from NBK Group, the share of commercialized patents has been declining in
Russia from 2004 to 2012. In 2012, the figure reached the value of 0.14%, which is 2/3 less than
in 1992 (NBK Group, 2013). According to data from HSE, 2,965 internal agreements on trading
licenses and alienation of patents were registered in 2014, of which 14.8% fell on the agreements
in the area of medical equipment (Gorodnikova, N.V, Gokhberg, L.M., Ditkovskiy, K.A. et al.,
2016). According to the federal target program “"Development of the pharmaceutical and medical
industry of the Russian Federation for the period of 2020 and beyond", the figure "volume of
production of modern domestic medical products at the expense of commercialization of the
developed technology" reached the target value of $0.8 bin rub. in 2014, was fulfilled by 44.8%
and amounted to 1.3 bin rub in 2015. We must note that this figure should rise 41.3 times by
2020 as compared to 2015 and reach 53.7 bin rub. As such, the real growth rate is much lower in
2015 than the target. On the other hand, the academics note that Russian universities should both
develop scientific-innovative activity of universities (Rodionov, D. G., Rudskaia, I. A., &
Kushneva, O. A., 2014) and address issues of promotion and incorporation into the international
academic system (Rodionov, D. G., Fersman, N. G., & Kushneva, O. A., 2016) (Rodionov, D.
G., Rudskaia, I. A., & Alexandrovna, K. O., 2014). Consequently, in the absence of changes in
the current model of research, the gap between target and actual figures will increase, and
research of the domestic scientists will remain non-demanded on the market.

Based on the above, the achievement of the goals presented in the strategy of
development of the medical industry through to 2020 requires organizational and industrial
mechanism of consolidation of business, state and academic community in the development of

the medical industry. This goal can be realized through the development of the complex of
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methodical support of the implementation and commercialization of domestic innovative devices
and technology of medical use, meeting the interests of representatives of the business,
government agencies and researchers. This will contribute to the achievement of the strategic
goals at the expense of improving the efficiency of selection of promising innovative
developments, optimization of the process of their implementation, distribution focused on the
complex socio-economic result, and commercialization of innovations.

Issues of evolution of models and processes of development of innovative medical
devices are widely discussed in the scientific literature by Wood B. (1996), Rudelius W. (1997),
Alexander K., & Clarkson P. J. (2002), Imelli P. & Kobe C. (2008), Mehta S. S. (2008), Shah S.
G. S. & Robinson 1. (2008), Panescu D. (2008), Rochford L. & Medina L. A., Kremer G. E. O.
& Wysk, R. A. (2013), Santos I. C. (2013), and Philips Plastic Corporation (2013). It was found
based on the analysis of papers of these authors that the assessment of the potential of
commercialization of innovative devices for medical use must be accompanied by the processes
of testing the hypotheses about the demand for design, configuration and consumer-oriented
characteristics by the main consumers and users of the device. In particular:

1 Atthe preparatory stage, when the idea is generated, the overall concept of the device is determined and a
project plan created, it is required to: conduct a study of regulatory requirements to the characteristics of
the device, compare its hypothetical characteristics with the characteristics of the analogues that exist
today, predict their development in the future, define a niche the device will take in the future using the
price-quality parameters, which consumer-oriented characteristics will be most in demand on the market;

2 In the process of the device development, it is required to control the correspondence of actual device
characteristics to those defined at the preparatory stage, test pilot samples of the device and convert the
users and consumers feedback into measures to improve the quality of the device and to bring its
characteristics in correspondence to the ones required by the market;

3. At the stage of the creation of the device and its launch on the market, it is required not just to conduct its
clinical trials in order to determine its compliance with all necessary regulatory requirements and the final
formalization of its characteristics and the effect on a patient, but also to define production specifications,
plan and methods of production, supporting processes of marketing, packaging, logistics, etc.

As such, each stage of the device development sets various goals for the team of
researchers, the achievement of which is required for a successful launch of the device on the
market. As a consequence, the organizational and methodical complex must contain a set of tools
adapted to the specific goals and objectives for each stage. In this case, the process of the device
creation will be synchronized with both the evolution of market requirements to the
characteristics of the device and to the changes in the regulatory and institutional nature, which
will increase the chances of its successful commercialization.

The reviewed methodical bases of commercialization of innovative medical devices will
be tested on the example of a mobile device for express diagnosis of myocardial infarction
biomarkers. The prototype of this device was designed by the research team of the Center of
Microtechnology and Diagnosis of the Saint-Petersburg State Electrotechnical — University
"LETI" named after V.I. Ulyanov-Lenin (hereinafter SPbSETU) within the grant "Development
of physical and chemical foundations and creation of the sample of the analytical micro-
nanobiosystem for preclinical express identification of myocardial infarction biomarkers” from
the Ministry of Education under the federal target program "Scientific and academic human
resources of innovative Russia” (Agreement No. 14.V 37.21. 0793 dated September 03, 2012)
(Pat. 2280247 of the Russian Federation, MPK7 GO01N21/64, GO1N21/03) (Luchinin V.V.,
Zimina T.M., 2013).

112



Academy of Strategic Management Journal Volume 16, Special Issue 1, 2017

As part of this study, the consumer characteristics of the domestic express analyzer of the
critical states developed in SPbSETU "LETI" were assessed, the optimal price was defined
taking into account the level of its competitiveness, and the optimal device characteristics from
the perspective of the consumer were defined.

METHODS

The key goal of the study was to quantitatively assess the competitiveness of the domestic
express analyzer of critical conditions, as well as to determine the optimal price for the device,
taking into account the calculated level of competitiveness. The "indifference price” method was
used to do so, which allows to define the level of price for the product, at which a unit of useful
effect of one product and the product of competitors will have the same price. In other words, the
price is defined, at which the buyer will have no difference which product to purchase: the product
in question or the competing one (Lifits, .M., 2014).

Assessment of competitiveness and determination of the indifference price is made in
several stages:

1) Market analysis, identification of key competitors.

2) ldentification of the most important technical and consumer characteristics of the
device.

3) Determination of the level of importance of characteristics for the end user asa
weight index (index of importance), K;<{0..100} expressed as a percentage. The
weight index can be calculated as the arithmetical average assigned to the selected technical
characteristics using the method of expertassesment: > k,; = 100

4) Determination of the product characteristics, optimal for the consumer, in accordance
with the wishes and preferences of consumers, i.e. identification of the
characteristics of the "ideal" product.

5) Assessment of the degree of correspondence of each parameter of the assessed
productto characteristics of the "ideal"” productas percentage: 1; j €{1.m}

6) Calculation of the average parametric index (API) for each devicen:

200,

API, =
m
where:

n is a device, for which the calculations are made,

APl ,ne{l,..... N}

7) Calculation of the average weighted parametric index expressed as a percentage,
which reflects the degree of correspondence of each parameter of the assessed
product to characteristics of the "ideal” product, taking into account the degree of
importance of each characteristic to the consumer:

Pl, =Y1K,
8) Determination of the reduced parametric index (RPIn) of the tested (base) in
comparison with the n-th competing device, which provides the comparative

assessment of its competitiveness and the comparative value of the product to the
consumer. The calculation is made using the following formula:
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AWPI
" *100

AWPI,

RPI, =

where

AWPIO is an average weighted parametric index of the base device.
9) Calculation of the markup or discount to the price of the base device (Tn) based on
the difference in quality with the n-th competing device:

100 — RPI
=*100

n

RPI,

10) Calculation of the indifference price for the base device (Qn) in comparison with the
n-th competing device using the following formula:

100 +T

where:
Cn is a price for the competing device.

Thus, the "indifference price” method allows finding out whether a product will be
competitive on the market, as well as the price for the product, at which the consumer will be
ready to buy it, taking into account the quality level of the product compared to its competitors.
The price for the product must correspond to the value of the product for the consumer, which
means that the price for the product must be set in accordance with the calculated reduced index,
which reflects the relative competitiveness of the product. The admissible markup (discount) to
the device due to the difference in the quality of the assessed product and its competitors is
calculated on the basis of the above index. At such pricing, the position of the assessed product
will be the same as those of competitors, and the customers will be indifferent to the purchase of
both products.

Use of this method allows to identify the strengths and weaknesses of the product, which
can be taken into account when developing a strategy for its promotion and further R&D aimed
at development of the innovative products.

RESULTS

The device competitiveness was assessed and the indifference price was defined for a
medical device — express analyzer of critical conditions of myocardial infarction biomarkers,
designed by the research team of the Center of Microtechnology and Diagnosis of the SPbSETU.
The principles of the device operation are detailed in Zimina T. M., & Luchinin V. V. (2011),
(Agreement No. 14.B 37.21. 0793 dated September 03, 2012) (Pat. 2280247 of the Russian
Federation, MPK7 GO1N21/64, GO1N2 /03) (Luchinin V.V., Zimina T.M., 2013).
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Figure 1
DEGREE OF IMPORTANCE OF THE PARAMETERS OF THE EXPRESS ANALYZER OF CRITICAL
CONDITIONS DIAGNOSING AMI FOR THE CONSUMER (AS A PERCENTAGE)

coc I 120
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At the first stage, the market for the express analyzers in Russia was analyzed with the
purpose to define the key competitors based on regulatory requirements. As a result, it was
determined that the express analyzers of critical conditions belong to the means of preclinical
diagnosis, the target segment of which are ambulances equipped in accordance with the Order of
the Ministry of Healthcare of the Russian Federation dated 01.12.2005 No. 752 "About
equipment of medical ambulances.” In accordance with the latter, an express analyzer of critical
conditions is a must device for resuscitation trolleys and specialized ambulances. The analysis of
this order resulted in identification of two competitors to the domestic device: I-STAT 1-300
(Abbott, USA), which is used to equip ambulances, and Cobas h 232 (Roche, USA). The results
of the second stage — comparative analysis of express analyzers of critical conditions — are
shown in Table 1.
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Table 1

COMPARATIVE ANALYSIS OF THE EXPRESS ANALYZERS OF CRITICAL CONDITIONS

I-STAT 1 model 300

Cobas h 232

Characteristics (Abbott, Point-of-Care, | (Roche, Point-of- (LPEo-:-rIlt-of-Car(::e\IgaLIJZEirg)e nt
USA) Care, USA) '
| Parameters measured:
Blood gases - -
Electrolytes - -
Body chemistries - -
Cardiac markers:
Troponin | +
Creatine kinase-MB +
BNP + -
Myoglobin - + +
6 months = at a ?emgg:gtsuia of
H (o]
Shelf Ilfe_ _ of | temperature of 2 to 8°C. +2°C 10 +8°C. Up | 12 months at a
1 cartridges/ dipsticks, | Two  weeks at a t0 1 week at a temperature of 2 to 8°C
months temperature of 18 to P
30°C temperature  of
+15°C to +25°C
Time required for
11 analysis of cardiac | 10 minutes 15 minutes 10 minutes
markers
Displa of LCD display, option to Igct:%n o Sl)sr?rll?c/"[ Monitor, on-board
v 'nlfoprm};t'on connect to a computer, top 3 computer computer, no built-in
. : built-in printer & computer, printer designed so far
built-in printer
V Dimensions
Dimensions, cm 7.69x23.48 x7.24 275x10.2x55 | 15x10x20
Weight, kg 0.65 0.65 0.8
Vi Cust(_)mer supportin well developed across well  developed absent at the moment
Russia the country across the country
yes (Registration | yes (Registration
Registration in the | Certificate FS  No. | Certificate FS
Vil Russian Federation 2006/807 dated | 2007/00474 dated absent at the moment
30.05.2006) 23.10.2007)
$8,800 + $230 per
VI Price $9,600 * $450 per pack pack (20 | not on sale at the moment
(25 cartridges) o
dipsticks)

At the fifth stage, the correspondence of devices to consumer demands was assessed, and
the average weighted parametric index was calculated at the sixth stage (Table 2).

At the seventh stage, based on the weights assigned to each characteristic of the device,
the average weighted parametric index was calculated using formula 4, which reflects the
degree of correspondence of the compared devices to consumer preferences (Table 3).
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Table 2
CALCULATION OF THE AVERAGE PARAMETRIC INDEX OF EXPRESS ANALYZERS OF
CRITICAL CONDITIONS
Development
Parameters of | of SPHSETU 3:)'3&*&;& Cobas h 232
No. Specifications the "ideal" "LETI" 1 Point-of- " | (Roche, Point-
device (Point-of- of-Care, USA)
. Care, USA)
Care, Russia)
0.00
1 ECG yes 0.00 0.00
2 Measurement of blood gases yes 0.00 100.00 0.00
Measurement  of  cardiac
3 markers yes 100.00 100.00 100.00
0.00
4 Measurement of electrolytes yes 0.00 100.00
c Measurement  of  body os 0.00
chemistries y 0.00 100.00
6 Availability of a built-in 100.00
printer yes 0.00 100.00
; Interpretation  of  results o 100.00
(displaying each parameter) y 100.00 100.00
. . 100.00
8 Speed of analysis 10 min. 100.00 66
. . 50.00
9 Cartridge shelf life 12 months 100.00 50.00
10 Portability (weight) 0,65 77.00 50.00 50.00
11 | Portability (dimensions) 7.69 X 32'48 X 75.00 100.00 70.00
Number of cardiac markers
12 measured (myoglobin  was 3 100.00 90.00 100.00
added)
13 Memory capacity 5000 80.00 100.00 90.00
Total 56.31 81.23 58.46

Thus, the consumer demands are best satisfied by I-STAT 1-300, which by 80%
corresponds to the "ideal" representations of the consumer. The domestic express analyzer is
currently inferior to its competitors and corresponds to the “ideal” representations of the
consumer only by 45%.
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Table 3
CALCULATION OF THE AVERAGE WEIGHTED PARAMETRIC INDEX OF EXPRESS
ANALYZERS OF CRITICAL CONDITIONS
Development I-STAT 1-
: of SPhSETU 300 Cobas h 232
No. Specifications ‘é‘r’]fj'gff,zd "LETI"1 (Abbott, (Roche, Point-
' (Point-of- Point-of- of-Care, USA)
Care, Russia) | Care,
1 ECG 12.06 0.00 0.00 0.00
2 Measurement of blood gases 12.06 0.00 12.06 0.00
3 Measurement of cardiac markers 11.06 11.06 11.06 11.06
4 Measurement of electrolytes 10.55 0.00 10.55 0.00
Measurement of body
5 chemistries 10.55 0.00 10.55 0.00
6 Awvailability of a built-in printer 7.04 0.00 7.04 7.04
Interpretation of results
! (displaying each parameter) 6.53 6.53 6.53 6.53
8 Speed of analysis 6.03 6.03 3.98 6.03
9 Cartridge shelf life 5.53 5.53 2.76 2.76
10 Portability (weight) 5.03 3.87 2.51 2.51
11 Portability (dimensions) 5.03 3.77 5.03 3.52
Number of cardiac markers
12 measured  (myoglobin  was 4.52 4.52 4.07 4.52
added)
13 Memory capacity 4.02 3.22 4.02 3.62
Total 100.00 44,52 80.16 47.59

At the eighth stage, the reduced parametric indexes of the domestic express analyzer were
calculated in comparison with two competitors; discounts to competitors’ prices were calculated
at the ninth stage; the indifference prices were determined according to the level of its
competitiveness at the last stage (Table 4).

Comparison of the domestic device with the competitors allowed to determine that the
quality of characteristics of the device I-STAT 1-300 are higher than that of the domestic express
analyzer by 44.46%, while the indifference price for the device developed at SPbSETU "LETI"
may amount to 433,220 rub. With respect to the I-STAT 1-300.

The study resulted in a conclusion that the project of the domestic express analyzer does not fully
correspond to consumer preferences at the moment due to the lack of three groups of measured
parameters which the specialists require in their daily work (see Table 1), as well as a built-in
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printer to print out the results to attach to the case-record (Kozlova E.A., Kudryavtseva T.Yu.
2016). As such, the decision was made to improve the device, taking into account the market
demands on the following parameters: availability of a built-in printer, possibility of measuring
ECG and general clinical minimum.

Table 4
CALCULATION OF THE INDIFFERENCE PRICE FOR THE EXPRESS ANALYZER
OF THE FIRST GENERATION
. I-STAT 1-300 (Abbott, | Cobas h 232 (Roche,

Indicator Point-of-Care, USA) | Point-of-Care, USA)
Market prices of competitors, thous. rub. 780 610
Discount to the price of the analyzed
device based on difference in quality,% -44.46 -6.44
Indlffergnce prices in relation to 433 571
competing products, thous. rub.

Repeated calculations were made when comparing the improved device — let it be the
device of the second generation — with the competitors. It was determined that the quality of I-
STAT 1-300 is higher than that of the domestic express analyzer by 7.47%, while the quality of
Cobas h 232 is inferior to the analyzed device by 55.86%. Accordingly, the price for the
domestic express analyzer with respect to the I-STAT 1-300 may amount to 721,720 rub. (Table
5). Upon the improvement of the device in accordance with the market demands, its position will
improve with respect to competing products, and the price will riseaccordingly.

Table 5
CALCULATION OF THE INDIFFERENCE PRICE FOR THE EXPRESS
ANALYZER OF THE SECOND GENERATION
I-STAT 1-300 Cobas h 232 (Roche,
(Abbott, Point-of- Point-of- Care,

Indicator Care, USA) USA)
Market  prices  of competitors, 780 610
thous. rub.
Discount to the price of the analyzed
device based on difference in quality,% AT 55.86
Indifference prices in relation to
competing products, thous. rub. 722 951
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DISCUSSION

The analysis of the market for express analyzers of critical conditions diagnosing AMI
and comparisons of consumer characteristics of the analogues of the device developed by
researchers at the SPbSETU "LETI" that exist on the market allowed to reveal that it was inferior
to competitors by a number of factors at the moment. The key areas of improvements are the
expansion of the measured parameters with the ability to analyze the general clinical minimum,
integration of a built-in printer and an electrocardiograph, which will be an innovative
component of the device that will allow to carry out a comprehensive diagnosis of AMI. As such,
the optimal price for the development of the domestic express analyzer of the first and the second
— modified — generation of the device was calculated to make the device much-in-demand for
consumers, taking into account the calculated competitiveness ratio. The difference in the price
for two generations of the device is determined by a different set of consumer characteristics: in
particular, the indifference price for the domestic express analyzer of the first generation is from
433 thous. rub. to 571 thous. rub., for the device of the second generation — from 722 thous. rub.
to 951 thous. rub.

The conducted study allowed to test the hypotheses of the researchers concerning the
correspondence of the designed characteristics of the device to the key demand parameters. The
reduced indifference prices are guidelines for determining the future price of the device.
Theoretically, it should be not higher than the values obtained for each configuration. Otherwise,
the device will be uncompetitive by the price parameter to foreign counterparts.

It should be noted that the optimal market price for the express analyzer under
development must be calculated at all stages of the device development, because technical and
consumer characteristics of the device, as well as its manufacturing technology, can be adjusted
at any stage of development, resulting in the change of its competitive position on the market
and, accordingly, the price of the device requires an adjustment in accordance with the newdata.

CONCLUSION

As such, this study presents the results of testing the individual elements of the
organizational and methodical complex under development, which are associated with the
assessment of the competitiveness of medical diagnostic devices. The obtained results and
recommendations allowed the researchers to obtain information about the key areas of
improvement of the device and the demand parameters required to enter the creation stage.
Besides, the work on the informational and methodological support of the process of
commercialization of the device for express diagnosis of disease biomarkers allowed us to obtain
a practical result of the use of the organizational and methodical complex and to implement the
processes of development and tool testing at the same time. The qualitative component of the
process of developing the tools for commercialization of innovative devices was improved
thanks to the principle of continuous learning and obtaining relevant information from the key
stakeholders.

Further research involves developing the conceptual provisions and methods based on
them, which will allow to assess the potential of introduction and commercialization of
innovative diagnostic medical devices, and to effectively manage the introduction and
commercialization in the case of a positive forecast. This complex will largely base on foreign
research and development in order to support the process of integration as part of the topic of the
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domestic academic and practical fields under study into the international one, as well as
implementation of the import process and adaptation of the best developments to Russian
conditions.
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